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CURRENT AWARENESS PUBLICATIONS ON ENERGY 


To provide complete coverage of literature related 
to major Department programs, announcement 
publications that are comprehensive in their cover- 
age of certain energy fields are issued regularly. All 
information in these publications, plus additional 
backup information, is included in the Energy Data 


Base of the Office of Scientific and Technical 
Information; all references are also available for 
machine searching via the on-line retrieval system, 
DOE/RECON, and the commercial on-line 
retrieval systems. Descriptions of these current 
awareness publications, which are supported either 


directly or indirectly by the DOE, appear below. 
Department of Energy components may receive the 
listed publications free from the Office of Scientific 
and Technical Information, U. S. Department of 
Energy, P. O. Box 62, Oak Ridge, TN 37831. 
Telephone (615) 576-1301; FTS 626-1301. 


PUBLICATIONS OF THE OFFICE OF SCIENTIFIC AND TECHNICAL INFORMATION 


Energy Abstracts for Policy Analysis (EAPA) 

A monthly abstract journal devoted to the 
analysis of energy research, conservation, and pol- 
icy. Scope and coverage are limited to substantive 
articles or reports and emphasize legislative, regula- 
tory, and other legal aspects, as well as social, 
economic, and environmental impacts. EAPA is 
available from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, 
D. C. 20402. The annual subscription price is 
$72.00 for domestic (North America) or $90.00 for 
foreign (outside North America) subscribers; a sin- 
gle issue is $5.00 or $6.25, respectively. 


Energy Research Abstracts (ERA) 
A comprehensive semimonthly abstract journal 
devoted to all areas of energy-related information 


produced by the Department of Energy, other 
U. S. government organizations, and foreign 
governments. ERA is available from the Superin- 
tendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The annual sub- 
scription price for the 24 issues is $146.00 for 
domestic (North America) subscribers or $182.50 
for foreign (outside North America) subscribers. A 
single issue is $14.00 or $17.50, respectively. 


DOE Patents Available for Licensing (PAL) 

DOE is prepared to grant exclusive or nonex- 
clusive, revocable licenses under DOE-owned U. S. 
patents and patent applications; this semiannual 
publication provides abstracting and indexing cov- 
erage of this literature. PAL is available on sub- 
scription (use PB85-946800) from the National 


Technical Information Service, 5285 Port Royal 
Road, Springfield, VA 22161. The annual subscrip- 
tion price is $14.00 for domestic (North America) 
or $28.00 for foreign (outside North America); a 
single issue is $8.00 or $16.00, respectively. 


Energy Meetings (EM) 

A monthly listing of conferences, symposia, 
workshops, etc., pertaining to DOE’s programmatic 
interests. EM is available on subscription (use 
PB85-901500) from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual subscription price is $40.00 
for domestic subscribers and $80.00 for subscribers 
outside the North American continent; a single 
issue is $5.00 and $10.00, respectively. 


The following monthly update journals are available to the public on subscription from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, VA 22161; use the identifying order number (PB- No.) when 
subscribing. The annual subscription price (12 issues plus cumulative index) is $75.00 for domestic (North America) 
and $150.00 for foreign (outside North America) subscribers; a single issue is $7.00 and $14.00, respectively. 


Current Energy Patents (CEP)—PB85-902800 

Devoted to international patent literature, 
including patent applications, on any aspect of 
energy production, conservation, and utilization. 
Energy and the Environment (EAE)—PB85-914900 

Devoted to information on the impacts of 
energy-related activities and radioactive and nonra- 
dioactive pollutants on the environment. 


Fossil Energy Update (FEU)—PB85-914600 
Devoted to information on the exploration, 
development, processing, and use of fossil fuels. 


Fusion Energy Update (CFU)—PB85-915300 

Devoted to information on controlled thermonu- 
clear fusion, including plasma and fuel research 
and power plant engineering and conceptual design 
studies. 


Solar Energy Update (SEU)—PB85-914500 

Devoted to information on the utilization of 
solar energy, including biomass and tidal and wind 
power. 


The following semimonthly bulletins are also available from the National Technical Information Service. The annual 
subscription rate for one volume (calendar) year (24 issues; no indexes) is $40.00 for domestic (North America) and 
$80.00 for foreign (outside North America) subscribers; use the identifying order number (PB- No.) when subscribing. 


Acid Precipitation (APC)—PB85-901000 
Covers all aspects of acid precipitation, includ- 
ing effects and possible control measures. 


Buildings Energy Conservation (BEC)- 
PB85-900700 

Covers worldwide information on the technology 
required for energy conservation in buildings of all 
types. 


Coal-Based Synfuels (CBS)-PB85-901400 
Covers all aspects of conversion of coal into 
gaseous or liquid fuels. 


Coal Preparation and Pollution Control (CPC)- 
PB85-900800 

Covers all aspects of coal preparation and clean- 
ing and reducing pollution from its direct combus- 
tion. 


Direct Energy Conversion (DEC)—PB85-946600 

Covers the following areas: photovoltaics, mag- 
netohydrodynamics, electrohydrodynamics, _ ther- 
moelectrics, thermionics, and fuel cells. 


Energy from Biomass (EFB)—PB85-900600 

Covers worldwide information on all aspects of 
biomass production, conversion, and utilization for 
energy. 


Geothermal Energy Technology (GET)- 
PB85-914700 

Covers information on the exploration, develop- 
ment, and utilization of geothermal resources. 


Heavy-lon Reactions (HIR)— PB85-900500 
Covers all aspects of heavy-ion (A > 4) reac- 
tions. 


Laser Research (LAR)—PB85-901100 
Covers all aspects of laser research and develop- 
ment, but excludes applications. 


Nuclear Fuel Cycle (NFC)—PB85-913400 
Covers all aspects of the nuclear fuel cycle, both 
front end and back end. 


Nuclear Reactor Safety (NRS)—PB85-913500 

Covers the safety aspects of accident analysis, 
safety systems, radiation protection, decommission- 
ing and dismantling, and security measures. 


Radioactive Waste Management (RWM)- 
PB85-902900 

Covers the management aspects of transport 
and storage, waste processing, waste disposal, waste 
storage, radioactive effluents, and shipping con- 
tainers. 


Solar Thermal Energy Technology (STT)- 
PB85-901200 

Covers research in materials, concentrators/ 
receivers, salinity gradients, etc., for development of 
efficient and reliable solar thermal conversion sys- 
tems. 


Unconventional Petroleum (UCP)—PB85-901300 

Covers all aspects of secondary and tertiary 
recovery of petroleum and of oil shales and tar 
sands. 


INTERNATIONAL ENERGY PUBLICATIONS 


The Office of Scientific and Technical Information (OSTI) cooperates in the publication of international abstract 
journals with the following: (1) International Atomic Energy Agency, International Nuclear Information System, 
Vienna, Austria, for Atomindex; (2) International Energy Agency, Biomass Conversion Technical Information Service, 
Dublin, Ireland, for Biomass Abstracts; and (3) International Energy Agency, IEA Coal Research, London, England, 


for Coal Abstracts. 


In each case, the cognizant foreign agency provides the non-U. S. information to OSTI for inclu- 


sion in the Energy Data Base; in turn, OSTI provides the U. S. information for input into the respective journal. 


Atomindex 

A semimonthly abstract journal providing 
worldwide coverage of information on nuclear sci- 
ence and technology. Atomindex is available by 
subscription from UNIPUB, 345 Park Avenue 
South, New York, NY 10010. The cost of an 
annual subscription, 24 semimonthly issues and 
semiannual and annual cumulative indexes, is $290. 


Biomass Abstracts 

A bimonthly abstract journal with comprehen- 
sive coverage of information in any step involved in 
the eventual conversion of biomass to energy. 
Biomass Abstracts is available free to Department 
of Energy components and contractors from OSTI. 
Non-DOE organizations may obtain Biomass 
Abstracts from Biomass Conversion Technical 
Information Service, Institute for Industrial Re- 
search and Standards, Ballymun Road, Dublin 9, 
Ireland, for 42 IR pounds per year. Make checks 
payable to the Institute. 


Coal Abstracts 

A monthly abstract journal providing com- 
prehensive worldwide coverage of information in 
the field of coal science and technology. Coal 
Abstracts is available to Department of Energy 
components and contractors from OSTI. Non-DOE 
organizations may obtain Coal Abstracts from IEA 
Coal Research, Technical Information Service, 
14-15 Lower Grosvenor Place, London 
SWI1W OEX, England, for 100 pounds sterling per 
year. 


International Copyright, © U. S. Department of Energy, 1985, under the provisions of the Universal Copyright Convention, United States copy- 
right is not asserted under the United States Copyright Law, Title 17, United States Code 
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ABOUT THE OFFICE OF SCIENTIFIC 
AND TECHNICAL INFORMATION 


The Office of Scientific and Technical Information 
(OSTI) in Oak Ridge, Tennessee, has been the national 
center for scientific and technical information for the 
Department of pone oA (DOE) and its predecessor agencies 
since 1946. In developing and managing DOE’s technical 
information program, OSTI places under bibliographic 
control not only DOE-originated information but also 
worldwide literature on scientific and technical advances 
in the energy field and announces the source and availabil- 
ity of this information. Whereas the literature of science is 
emphasized, coverage is extended to DOE programmatic, 
socioeconomic, environmental, legislative/regulatory, en- 
ergy —— and policy-related areas. To accomplish this 
mission, OSTI builds and maintains computerized energy- 
information data bases and disseminates this information 
via computerized retrieval systems and announcement pub- 
lications such as abstracting journals, bibliographies, and 
update journals. Direct access to OSTI’s most comprehen- 
sive data base, the Energy Data Base, is available to the 
public through commercial on-line bibliographic retrieval 
systems. The Energy Data Base and many of OSTI’s 
energy-related data bases are available to DOE offices and 
contractors and to other government agencies via 
DOE/RECON, the Department’s on-line information 
retrieval system. The Office of Scientific and Technical 
Information has developed and maintains.:systems to 
record and communicate energy-related research-in- 
progress information, to maintain a register of DOE public 
communications publications, to track research report 
deliverables from DOE contractors, and to test and make 
available DOE-funded computer software — with 
scientific and management applications; OSTI also serves 
as adviser for special publication needs of the Department. 
To effectively manage DOE’s technical: information 
resources, OSTI’s go te is one of continual develop- 
ment and evaluation of new information products, systems, 
and technologies. 
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ENERGY RESEARCH ABSTRACTS 


ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign governments, 
and domestic and foreign universities and research orga- 
nizations. The user should remain aware that ERA cover- 
age of non-report literature is limited to that generated 
by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstration, 
and technological programs resulting from its broad char- 
ter for energy sources, supplies, safety, environmental 
impacts, and regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Inquiries should be directed to the 
Office of-.Scientific and Technical Information, P. O. 
Box 62, Oak Ridge, TN 37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is $146.00 
for domestic subscribers and $182.50 for foreign sub- 
scribers. A single issue costs $14.00 (domestic) or $17.50 
(foreign). The cumulative indexes will be available in 
printed form from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, D. C. 
20402. The GPO Stock Number is 061-000-00657-5 and 
the price is $83.00 for the Vol. 9 indexes. The cumula- 
tive indexes are also available in microfiche form from 
the National Technical Information Service, U. S. 
Department of Commerce, Springfield, VA 22161, and 
from Engineered Systems, P. O. Box 866, Oak Ridge, 
TN 37831. 


Office of Scientific and Technical Information 
United States Department of Energy, P. O. Box 62, Oak Ridge, TN 37831 








HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


Megibility Code 


Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 
results. 


Lab., NM (USA)).' Nuclear Fusion; 23: BL 10, 1319-132 he 
1983), 


Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Materials, Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS File Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


®@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, J.F.. Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 


Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 

REVERSED-FIELD PINCH 
Energy Balance 

Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9 
15701 (J;AT) 


@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 = Fiber Materials, Inc., Biddeford, ME (USA) 
9:5785 BMI/ONWI-S22 


®@ Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A file number—report number 
correlation is included for convenience. 


BMI/ONWI- 

522 9:5785 NTIS, PC A09/MF A0O1. 
File Number 
DE84004926, Distribu- 
tion Category MN-70 
BEST COPY AVAILABLE 


FOR REPRODUCTION 





STAFF OF ENERGY RESEARCH ABSTRACTS 


David E. Bost, Editor 
Henry D. Raleigh, Assistant Editor 


Nuclear Engineering and Physics Branch Chemistry, Materials, and Biological Sciences Branch 
Chief, Lila Smith Chief, Sidney F. Lanier 


Scientific Analysts Scientific Analysts 

David C. Cunningham, Nuclear Engineering Polly S. Blackburn, Environmental Sciences 

William H. Kinser, Jr., High Energy and D. Lamar Cason, Materials and Physical 
Nuclear Physics Chemistry 

Mona H. Raridon, Conservation and Renewable Dorothy M. Chertok, Biomass and Fossil Energy 
Energy Mark D. Fornwall, Ecological Sciences 

Craig A. Stevens, Engineering M. Catherine Grissom, Fossil Energy 

George H. Thoeming, Atomic, Molecular, and Lynda H. McLaren, Radio- and Radiation 
Fluid Physics Chemistry 

Lawrence T. Whitehead, Neutron Physics Lorne T. Newman, Fossil Energy 

Milton O. Whitson, Fusion Energy Axel C, Ringe, Geosciences and Life Sciences 

Larry E. Williams, Physics and Engineering Amy T. Tamura, Chemistry 


Subject Heading Specialist Contract Number and Computer Processing Coordinator 
Julia S. Redford Report Number Specialist Billy H. Brady 


Corporate Author Specialist Ramona N. Nelson Publishing Coordinator 
Patsy L. Hendricks International Exchange Coordinator Irene D. Keller 
Charles E. Stuber 


Much of the information is provided by (1) bilateral exchange agreements with foreign organizations, and (2) 


exchange agreements or contracts with other U. S. government agencies, private firms, or institutions. 


Foreign Sources 


CEA Centre d’Etudes de Saclay 
GIF-sur Yvette Cedex, France 


Fachinformationszentrum 
Energie, Physik, Mathematik GmbH 
Karlsruhe, Federal Republic of Germany 


IEA Biomass Conversion Service 
Dublin, Ireland 


IEA Coal Research 
Technical Information Service 
London, England 


International Atomic Energy Agency 
International Nuclear Information System 
Vienna, Austria 


Nordic Energy Libraries 
Risoe National Library 
Roskilde, Denmark 


Research Center 
Netherlands Energy Research Foundation 
Petten, Holland 


U. S. Sources 


American Institute of Physics 
New York, NY 


Department of Commerce 
National Technical Information Service 
Springfield, VA 


Jerry M. Thomas and Associates 
Oak Ridge, TN 


National Aeronautics and Space Administration 
Scientific and Technical Information Division 
Springfield, VA 


National Institutes of Health 
National Library of Medicine 
Bethesda, MD 


Plenum Publishing Corporation 
New York, NY 


University of Tennessee 

Graduate School of Library and Information 
Sciences 

Knoxville, TN 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed to 
the Editor, Energy Research Abstracts, Office of Scientific and Technical Information, P. O. Box 62, Oak Ridge, TN 


37831. 





SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 39 first-level and 293 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming available during a semi- 
monthly period, some subject categories may not be represented in every issue. The complete subject category 
scheme with scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


01 COAL AND COAL 
PRODUCTS 


04 Processing 

05 By-Products 

06 Properties 

08 Waste Management 

09 Environmental Aspects 
10 Reserves and Exploration 
20 Mining 

30 Transport and Handling 
40 Combustion 

50 Marketing and Economics 
60 Health and Safety 

70 Legislation and Regulations 


02 PETROLEUM 
01 Reserves 
02 Geology and Exploration 
03 Drilling and Production 
04 Processing 
05 Products and By-Products 
06 Health and Safety 
07 Marketing and Economics 
08 Waste Management 
09 Environmental Aspects 
10 Legislation and 

Regulation 

20 Transport, Pipelines, and Handling 
30 Properties 
40 Storage 
50 Combustion 


03 NATURAL GAS 

01 Reserves 

02 Geology and Exploration 

03 Drilling, Production, and 
Processing 

04 Products and By-Products 

05 Health and Safety 

06 Marketing and Economics 

07 Waste Management 

08 Environmental Aspects 

09 Artificial Stimulation 

10 Legislation and 
Regulation 

20 Transport, Pipelines, and Handling 

30 Properties 

40 Combustion 

50 Storage 


04 OIL SHALES AND TAR 


SANDS 
01 Reserves and Exploration 
02 Site Geology and Hydrology 
03 Drilling, Fracturing, and Mining 
04 Oil Production, Recovery, and 
Refining 
05 Properties and Composition 
06 Direct Uses and By-Products 
07 Health and Safety 
08 Marketing and Economics 
09 Waste Research and Management 
10 Environmental Aspects 
20 Regulations 


NUCLEAR FUELS 
01 Reserves 
02 Exploration 
03 Mining 
04 Feed Processing 
05 Enrichment 
06 By-Products 
07 Fuels Production and Properties 
08 Spent Fuels Reprocessing 
09 Transport and Storage 
10 Marketing and Economics 
20 Waste Management 
30 Environmental Aspects 
40 Health and Safety 
50 Regulations 


ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 

01 Physical Isotope Separation 

02 Radiation Sources 

03 Isotopic Power Supplies 


08 HYDROGEN 


01 Production 

02 Storage 

03 Transport 

04 Marketing and Economics 

05 Safety 

06 Industrial and Commercial Use 
07 By-Products 

08 Properties 

09 Environmental Aspects 


Vv 


09 OTHER SYNTHETIC AND 


NATURAL FUELS 
01 Hydrocarbon Fuels 
02 Alcohol Fuels 
03 Inorganic Hydrogen Compound 
Fuels 
04 Solid Waste and Wood Fuels 
05 Liquid Waste Fuels 
06 Gaseous Waste Fuels 


HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 
07 Power-Conversion Systems 


SOLAR ENERGY 
01 Resources and Availability 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
05 Solar Energy Conversion 
06 Photovoltaic Power Systems 
07 Solar Thermal Power Systems 
08 Ocean Energy Systems 
09 Solar Thermal Utilization 
10 Solar Collectors and Concentrators 
20 Heat Storage 


GEOTHERMAL ENERGY 
01 Resource Status and Assessment 
02 Geology and Hydrology of 
Geothermal Systems 
03 Geothermal Exploration and 
Exploration Technology 
04 Legal and Institutional Aspects 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 
Disposal 
07 By-Products 
08 Geothermal Power Plants 
09 Geothermal Engineering 
10 Direct Energy Utilization 
20 Geothermal Data and Theory 


TIDAL AND WAVE POWER 
03 Regulations 


04 Economics 





16 TIDAL AND WAVE POWER 
(CONT.) 


05 Environmental Aspects 
07 Tidal Power Plants 
08 Wave Energy Converters 


WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


20 ELECTRIC POWER 


ENGINEERING 
01 Power Plants and Power 
Generation 
02 Environmental Control 
Technology 
03 Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

01 Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

03 Power Reactors, Non-Breeding, 
Graphite Moderated 

04 Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

05 Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 

09 Process Heat Reactors 


NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

0S Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


25. ENERGY STORAGE 


01 Magnetic 

02 Compressed Gas 
03 Pumped Hydro 
04 Capacitor Banks 
05 Flywheels 

06 Thermal 

07 Liquefied Gas 
08 Chemical 

09 Batteries 


ENERGY PLANNING AND 
POLICY 
01 Energy Analysis and Modeling 
02 Economics and Sociology 
03 Environment, Health, and Safety 
04 Natural Resources 
05 Research, Development, 
Demonstration, and 
Commercialization 
06 Nuclear Energy 


07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


30 DIRECT ENERGY 


40 


42 


CONVERSION 
01 MHD Generators 
02 EHD Generators 
03 Thermoelectric Generators 
04 Thermionic Converters 
05 Fuel Cells 
08 Miscellaneous Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 

Buildings 

Transportation 

Industry and Agriculture 

Municipalities and Community 
Systems 

Education and Public Relations 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 

04 Hybrid Systems 

05 Flywheel Propulsion 

06 Vehicle Design Factors 

07 Emission Control 

08 Alternative Fuels 


MATERIALS 
01 Metals and Alloys 
02 Ceramics, Cermets, and 
Refractories 
03 Composite Materials 
04 Polymers and Plastics 
06 Other Materials 


CHEMISTRY 

01 Analytical and Separations 
Chemistry 

02 Inorganic and Physical Chemistry 

03 Organic Chemistry 

04 Electrochemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion Pyrolysis, and 
High-Temperature Chemistry 


ENGINEERING 
01 General Engineering 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
OS Materials Testing 
06 Safety Engineering 
07 Vacuum Engineering 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 
Equipment 
10 Combustion Systems 
20 Underground Engineering 


vi 


43 


qt 


55 


30 Marine Engineering 
40 Pollution Control Equipment 
50 Power Cycles 


PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
Auxiliaries and Components 
04 Storage Rings 


INSTRUMENTATION 
01 Radiation Instrumentation 
Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
Miscellaneous Instruments 
Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 


Chemical 
Nuclear 
Explosion Detection 


ENVIRONMENTAL 
SCIENCES, ATMOSPHERIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 


Basic Studies 
Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 

01 Social and Economic Studies 

02 Assessment of Energy Technologies 

03 Environmental Impact Statements 


BIOMEDICAL SCIENCES, 


BASIC STUDIES 
01 Behavioral Biology 
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REFER ALSO TO CITATION(S) 26671, 26672, 26673, 26676, 26677 
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REFER ALSO TO CITATION(S) 26645, 26684, 26721, 26728, 26749, 27001, 
27360, 27832, 27835, 28075, 28076, 28114, 28176 


(BMFT-FB-T—84-260) Behavior of bituminous 
cedtn.ct LUGE wii Ai ab teaimaeuas anieaiaen Palz, K.; 
Schloemer, H.; Wagner, J. (Bundesministerium fuer Fors- 
chung und Technologie, Bonn (Germany, F.R.)). Dec 1984. 
213p. (In German). NTIS (US Sales Only), PC A10/MF 
AOl. File Number DE85751854. 
Deep seams where conventional mining is not possible have 
a considerable reserve of typical coking coal and of high volatile 
coal until higher coalified seams follow at even higher depths. At 
certain temperatures the behavior of those coals differs from the be- 
havior of greater coalified ones. That leads to the question, whether 
the UCG-concepts, which mostly are meant for nonbituminous 
coals, are practicable in this case, too. Examining permeability, dila- 
tation and mobility of mineral- and tar content, new insight and 
with that data should be won. Investigations were carried out 
mainly with flame coal cores and fat coal cores from the Saar rgion 
by simulating in-situ conditions within high pressure reactors at 
temperatures up to 1200°C and simultaneous hydrostatic pressures 
up to 160 bar. UCG of bituminous coal mainly is dictated by the 
volumetric behavior which itself causes a nearly total decrease of 
the gas permeability at forward combustion. After creating a suffi- 
ciently dimensioned linking system and applying the right concept 
UCG of bituminous coals should be possible. 


26554 (BNL—36061) Fundamental studies on analytical 
pyrolysis of coals under high heating rates. Sundaram, M.S. 
(Brookhaven National Lab., Upton, NY (USA)). Jan 1985. 
Contract AC02-76CH00016. 19p. NTIS, PC A02/MF A0O1; 
GPO Dep. File Number DE85010963. 

Some important aspects of coal pyrolysis have not yet been 
addressed or need to be studied in greater detail in order to devel- 
op a clearer and more useful picture of the fundamental bond 
breaking processes. The purpose of this study is (1) to identify on 
specific problem areas in which information is inadequate, (2) to de- 
velop new analytical technique(s) heretofore unavailable, and (3) to 
reassess the relationships between coal structure and reactivity. The 
study shows that greater flexibility in controlling the pyrolysis con- 
ditions exists in the pyroprobe technique. This technique is very 
useful in the in situ analysis of tars produced from coal pyrolysis. 
From a qualitative analysis of the products, including the compo- 
nents of fresh tar, and a quantitative determination of product 
yields, the influence of process variables on the fundamental molec- 
ular processes operating during pyrolysis of coal will become thor- 
oughly understood. 30 refs., 9 figs., 1 tab. 


26555 (CONF-8305266—Absts.) Tri-State Catalyst Club 
symposium ‘83. Abstracts. (Tri-State Catalyst Club (USA); 
Kentucky Univ., Lexington (USA). Inst. for Mining and 
Minerals Research). 1983. 15p. NTIS, PC A02/MF AOl. 
File Number DE85900467. 

From Annual spring symposium of Tri-State Catalyst Club - 
synthetic fuels; Lexington, KY, USA (18 May 1983). 

The 1983 Symposium of the Tri-State Catalyst Club was 
held May 18, 1983, at Spindletop Hall, Inc., Lexington, Kentucky. 
Eight items have been entered individually into EDB and ERA. 
(LTN) 


26556 (CONF-8305266—Absts., pp 1, eae ct 
mentals of catalytic coal Ratc Ci. roe. 
NTIS, PC A02/MF A01. File Number DE85900467. 

From Annual spring symposium of Tri-State Catalyst Club - 
synthetic fuels; ane KY, USA (18 May 1983). 

Gasification o coal provides one pathway to synthetic fuel 
with the generation of a mixed product containing CO, He, CH, 
and CO:. Catalyzed gasification of coal/steam with potassium salts 
has been developed by Exxon Research and Engineering Company 
into a process that allows the direct generation of methane. An 
overview of the process steps in Exxon’s catalytic coal gasification 
process with coal will be presented. A fluidized bed gasifier, oper- 
ating at 1300°F and 35 atmospheres, yields a raw gas stream with 
COz and methane as major products. Recycled hydrogen and CO 
along with steam and small quantities of H2S and NHs must be han- 
dled in the process scheme. The chemistry of the potassium cata- 
lyzed reaction will be discussed with emphasis on the nature of the 
catalytic site. Kinetic and surface science measurements have now 
shown that potassium salts react with the coal char surface at ele- 
vated temperature to form an ionized K*-char intermediate which 
appears to be the active catalytic site. This ionized intermediate 
readily wets the carbon surface and promotes high dispersion of the 
metal salt on coal chars. The ability of these sites to catalyze the 
carbon-steam reaction and the reaction of CO/H2 to methane 
allows the integration of methane production from coal in one reac- 
tor vessel. Opportunities for improvements in catalytic gasification 
include higher activity catalysts, which will allow greater methane 
yield at lower temperatures and higher carbon conversion, and im- 
provements in catalyst recycle. 


26557 (CONF-8305266—Absts., pp 1, Paper 2) Impact 
of coal quality on inherent coal li 
Hoover, D.S. (International Coal Refining Co.). 1983. 
NTIS, PC A02/MF A0O1. File Number DE85 7. 

From Annual spring symposium of Tri-State Catalyst Club - 


synthetic fuels; Lexington, KY, USA (18 May 1983). 


A commercial scale coal liquefaction plant will consume sub- 
stantial amounts of coal procured from multiple mine sources. The 
characteristics of this feedstock will vary due to changes in mining 
operations and subsequent mineral processing in preparation for liq- 
uefaction. Improved understanding of how to select coal sources 
from within a mining region and how to compensate for variations 
in coal properties will improve the operability and economics of 
any direct liquefaction plant. Quantitative relationships between 
coal properties aud thermal liquefaction yields show that coal geo- 
chemical maturity, petrographic composition and dispersion of 
pyrite are the primary factors influencing yield structures. The dis- 
persion of the indigenous pyrite in the coal more strongly affects 
catalytically enhanced dissolution than does the total amount of 
pyrite present. An understanding of the influence of coal composi- 
tion may also shed light on the initial mechanisms of coal liquefac- 
tion. 


26558 (CONF-8305266—Absts., pp 1, Paper 4) Surface 
characterization and methanation activity of oxidized ThCo/ 
sub 5-x/Ni/sub x/ intermetallics. Houalla, M.; Satyanar- 
ayana, M.V.; Petrakis, L.; Hercules, D.M.; Kibby, CLL. 
(Univ. of Pittsburgh, PA). 1983. NTIS, PC ‘A02/MF AOl. 
File Number DE85900467. 

From Annual spring symposium of Tri-State Catalyst Club - 
synthetic fuels; Lexington, KY, USA (18 May 1983). 

Recent studies have shown that MN; type alloys (M = rare 
earth metal or an actinide, for example, Th, Ce, La, and N = Ni, 
Co) exhibit high methanation activity on oxidation. It has been re- 
ported that this activity is associated with the transformation of the 
intermetallic MNs into (MOz) and (N). Oxidized ThNis has been 
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found to be one of the most active compounds, its methanation ac- 
tivity exceeding considerably that reported for ThCos. In order to 
elucidate the influence of the nature of the transition metal, a series 
of ThCo/sub 5-x/Ni/sub x/ intermetallics has been prepared. Sur- 
face characterization by ESCA has been carried out on the fresh 
and oxidized intermetallics. ESCA data show that the surface of 
the fresh alloys is poor in transition metal. Oxidation brings about a 
drastic increase in ESCA intensity ratio I/sub Ni(Co)//I/sub Th/ 
reaching an order of magnitude change in the case of ThCos and 
ThNis. Preferential segregation of Co as compared to Ni is ob- 
served. Methanation activity will be examined in terms of the sur- 
face structure thus determined. 


26559 ee eens Peaa = 6) Hydro- 


genation of 
Boucher, L.J.; Evans, K.D.; Spears, D.R. (Western Ken- 
tucky Univ., Bowli Green). 1983. NTIS, PC A02/MF 
A01. File Number DE85900467. 

From Annual spring symposium of Tri-State Catalyst Club - 


thetic fuels; Peer oe KY, USA = May 1983). 
™ A new class o hydrogenation talysts, metallophthalocyan- 


ines, show activity in the Scareamaddins of model compounds for 
nitrogen heterocycles of coal liquids. Metallophthalocyanines are 
metal complexes of the planar, highly aromatic macrocycle, 
CesHieNs*. A high thermal and hydrolytic stability has been as- 
cribed_ to the [M(PC)]. The substrates examined were quinoline, iso- 
quinaldine, 1,2,3,4-tetrahydroquinoline, 2,3-cyclohexano- 
pyridine, 0-ethylaniline, pyridine, acridine, pyrrole, indole and car- 
bazole, while the solvents were decane, hexadecane, xylenes, and 
2,6-lutidine. The [M(PC)] used include those where M equals 
Mg(il), V(IV), Cr), Mn(Il), Fe(II), Co(il), Nii), Cu(iD, 
Za(il), AMI), Si(fV), Mo(Il), Ru(il), Ag(I), Sn(il), Sn(IV), 
Pt(i}), and Pb({II). The catalysts were supported on silica, alumina 
and silica-alumina. The hydrogenations were carried out at 150 to 
350°C and 500 to 3000 psi hydrogen presure with batch reactors. 
The catalysts are effective in the selective hydrogenation of quino- 
line to 1,2,3,4-tetrahydroquinoline. The activity increases slowly 
with temperature from 150 to 350°C. A detailed study of the hy- 
drogenation reaction at 250°C using [Co(PC)/SiO:2 allows several 
conclusions to be made about process variable effects on the cataly- 
sis. The conversion is directly dependent on catalyst concentration, 
and hydrogen pressure. Using a well stirred reactor (Autoclave En- 
gineers with magnedrive) the rate of the reaction is independent of 
the quinoline concentration and stirrer speed. Evidence is also ob- 
tained for product inhibition of the catalysis. These data support 
the idea that hydrogen is competing with the amines for metal 
binding sites and thus hydrogen is being activated by [Co(PC)]. 


26560 (CONF-8506112—1) Supercritical water/CO lique- 
faction and a model for coal conversion. Ross, D.S.; Hum, 
G.P.; Miin, T.C.; Green, T.K.; Mansani, R. (SRI Interna- 
tional, Menlo Park, CA (U SA); Western a Seay Univ., 
oo Green (USA); Eniricerche S. ‘Wes. ae Milan en. 
tract FG22-83PC60778. 12p. S, PC 
1; GPO Dep. File Number DESs01 1298. 

eon US/France joint seminar on coal chemistry; Marseille, 
France it oes 1985). 
studies reported here deal with research on the kinetics 
and mechanism of coal conversion, using supercritical water as the 
medium. Our work in hydrothermal conversion, in which CO pro- 
vides the reducing potential has demonstrated that the conversion is 
promoted by base, and is a function of the pH of the starting water. 
The conclusion is that coal conversion is limited by the kinetics of 
the reduction chemistry, rather than by the coal structure. The re- 
sults are consistent with a model in which coal is partitioned during 
conversion to char. We have successfully simulated the process, 
with the simulation leading to present improvements in TS (toluene 

soluble) yields in preliminary work. 6 refs., 5 figs. 


26561 (@OE/ET/00216—T1) Liquefaction of raw and 
washed coals. Final report. Sood, A.; Moon, W.G. (Gulf Re- 
search and Development Co., Pittsburgh, PA (USA). Dept. 
of Chemicals and Minerals). Sep 1980. Contract AC22- 
78ET00216. 45p. NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE85011746. 

The objective of this preliminary study was to determine the 
effect of coal washing on liquefaction yields in continuous single- 
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pass, non-catalytic operations. The raw and washed Western Ken- 
tucky coals supplied by PETC contained 17.2% and 6.2% ash, re- 
spectively. The coals were tested in Gulf's continuous, bench-scale 
liquefaction unit using operating conditions and procedures identi- 
cal to the DOE/Pennsylvania State University program being done 
by GR and DC. Liquefaction yields were obtained at 0.5 hr slurry 
residence time at two reaction temperatures, 440° and 455°C, in 
single-pass operation (SRC-I mode). A solvent from Gulf's P-99 
pilot plant was used to make the coal/solvent feed blend. It should 
be noted that results reported here do not necessarily indicate the 
yields that would be obtained in the principal recycle processes 
under development such as SRC-II, EDS, H-Coal, etc. Liquefac- 
tion yields for the low and high ash coals at 440° and 455°C were 
determined on moisture ash free (MAF) basis (Table II). Increasing 
coal ash level from 6.2 to 17.2% decreased SRC yield while in- 
creasing C,-C, and by-product gas yields at both temperatures; oil 
yield decreased slightly from 21.0 to 19.7% at 440°C but increased 
significantly from 10.7 to 15.2% at 455°C. At either coal ash level, 
increasing reaction temperature increased C:-C, and by-product gas 
yields and lowered oil and SRC yields. Similar behavior has been 
observed on some of the other bituminous coals run under the same 
conditions. Within the range of temperature and ash levels tested, 
the highest 21.0% oil yield was obtained with low ash coal at 
440°C. For a given reactor size, the oil production rate with the 
low ash coal would be signficantly higher than the high ash coal 
due to its lower ash content. 7 figs., 3 tabs. 


26562 (DOE/FE/19313—1643) Cold metal wall feasibili- 
ty demonstration in a short residence time entrained flow coal 
gasifier. Final report. Simpkin, A.J.; Marvin, M.D. (Bell 
Aeros; Textron, Buffalo, NY (USA)). Jul 1984. Contract 
AC21-82MC19313. 68p. NTIS, PC A04/MF AO1; 1; GPO 
Dep. File Number DE85011792. 

This report describes the test activities, test results and anal- 
yses associated with the evaluation of the slag shedding characteris- 
tics of a water-cooled metal liner in an entrained-flow coal gasifier. 
A major technical issue in the development of commercial en- 
trained-flow coal gasifiers is wall durability. The high temperature 
and corrosive/erosive environment existing within an entrained- 
flow coal gasifier results in ceramic liner damage and reduced oper- 
ational life. Previous experimental programs conducted by Bell 
Aerospace identified a water-cooled metal liner, or “cold wall”, as 
an attractive gasifier liner option to alleviate the durability problem. 
A test program was conducted at the Bell High Mass Flux (HMF) 
gasifier test facility to further evaluate cold wall slagging character- 
istics. The basic HMF gasifier operates at a coal throughput of one- 
half ton of coal per hour, a pressure of fifteen atmospheres, and 
processes coal and oxygen to produce a synthesis gas. The tests 
were conducted using Illinois No. 6 coal and North Dakota lignite. 
Post test observations and data analysis indicate the slag/ash shed- 
ding occurred on a periodic basis throughout gasification tests of up 
to one hour duration. 30 figs. 


26563 (DOE/FE/55014—T13) [Great Plains Gasification 
Associates] quarterly technical progress report, 1st quarter 
1985. (Great Plains Gasification Associates, Detroit, MI 
(USA)). 30 Apr 1985. Contract FM02-82FE55014. 163p. 
NTIS, PC A08/MF A0Ol1; 1; GPO Dep. File Number 
DE85011798. 

This quarterly report covers the following subjects: (1) lig- 
nite coal production; (2) SNG production; (3) SNG gas quality; (4) 
by-products production and inventories; (5) on-stream factors; (6) 
raw material, product and by-product consumption and energy con- 
sumption for plant operations; (7) raw material and energy con- 
sumption for the mine; (8) plant modifications-1985 budget; (9) 
plant maintenance; (10) safety; (11) industrial hygiene; (12) medical 
services; and (13) quality assurance/quality control activities. 


26564 (DOE/FE/60181—74) Pilot-scale treatment of 
gasification wastewater and reuse in a cooling tower. Willson, 
W.G.; Mayer, G.G.; Hendrikson, J.G.; Winton, S.L. (North 
Dakota Univ., Grand Forks (USA). Energy Research 
Center; Radian Co Austin, TX (USA)). Apr 1985. Con- 
tract FC21-83FE60181. 10p. (CONF-850463—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85010900. 
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From 11. Australian Water and Wastewater Association 
international convention; Melbourne, Victoria, Australia (28 Apr 
1985). 

) The University of North Dakota Energy Research Center 
has operated a 910 kg/hr, oxygen-blown fixed-bed gasifier to 
produce lignite-derived effluents for characterization, treatment, 
and reuse studies. Reuse of waste water in a cooling tower was in- 
vestigated to define environmental and process effects as a function 
of pretreatment. The gasification wastewater was pretreated in pilot 
wastewater treatement units which simulate available technology. 
During the first phase of the program, wastewater was pretreated 
by solvent extraction and steam stripping to produce phenol and 
ammonia concentrations comparable to those expected at the Great 
Plains Gasification Associates plant. This pretreated wastewater 
was concentrated in a cooling tower to 10 cycles of concentration. 
No biocides or corrosion inhibitors were added. Severe fouling of 
heat exchange surfaces and high corrosion rates of carbon steel 
were encountered. Over 90% of the phenol entering the cooling 
tower was found to be stripped into the cooling tower exhaust air 
stream. The high levels of organics remaining in this minimally 
treated wastewater suggested that further biological treatment and 
possibly polishing by carbon adsorption would be necessary to pre- 
pare a satisfactory feed. In the second phase of the program, the 
SGL was further treated in an activated sludge process followed by 
granular activated carbon adsorption. Biotreatment removed 96% 
of the BOD with a three-day retention time while obtaining satis- 
factory sludge settling rates in spite of varied influent concentra- 
tions. Biorefractory materials were adsorbed on GAC to reach an 
effuent COD level of 150 mg/l. This upgrading was sufficient to 
reduce organic emissions from the cooling tower, but corrosion 
rates were higher than in the previous test, again showing the ne- 
cessity for corrosion inhibitors. 8 figs., 3 tabs. 


26565 (DOE/FE/60181—87) Supercritical solvent ex- 
traction of lignite to form carbonaceous chars. Dollimore, J.; 
Swanson, M.; Hefta, R. (North Dakota Univ., Grand Forks 
(USA). Energy Research Center). Mar 1985. Contract 
FC21-83FE60181. 5p. (CONF-8506108—1). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE85010159. 

From 17. biennial conference on carbon; Lexington, KY, 
USA (16 Jun 1985). 

The supercritical extraction of lignite by n-pentane, n- 
hexane, benzene and water gave successively increasing yields up 
to destructive extraction. Thermal analysis showed that solvent ex- 
traction was not an exact duplication of pyrolysis. 3 refs., 4 figs., 1 
tab. 


26566 (DOE/FE/60339—T13, pp 37-44) Desulfurization 
of coal slurries by electrolysis. Lalvani, S.B. 30 Apr 1985. 
NTIS, PC A05/MF A0O1. File Number DE85010078. 

In High-sulfur coal research at the SIU Coal Technology 
Laborato ly report, Jan 1-March 31, 1985. 

Coal eres caer in 1 IM NaOH were electrolyzed i in an 
undivided electrolysis cell. Coal was thus oxidized and reduced si- 
multaneously in the anode and cathode compartments. Sulfur re- 
moval from coal electrolyzed at 1.6 V versus SCE was found to be 
64%. Sulfur and pyrite were studied as examples of model sulfur 
compounds present in coal. Sulfur slurries were electrolyzed at a 
rotating disk (platinum) electrode under potentiostatic conditions. 
The influence of rotation speed on the observed reaction rates 
offers insight into mass transfer limitations. The influence of the an- 
ionic mediators of Cl” and Br~ on pyrite dissolution was investigat- 
ed thoroughly. Also reported are the overall cell efficiencies for 
hydrogen production from pyrite slurries. 


26567 (DOE/MC/16026—1839) Coal gasification and tar 
conversion reactions over calcium oxide. Final technical 
report, August 7, 1981-August 6, 1984. Longwell, J.P.; 
Chang, C.S.; Peters, W.A. (Massachusetts Inst. of Tech., 
a e (USA)). May 1985. Contract AC21-81MC16026. 

S, PC A04/MF A0Ol1; 1; GPO Dep. File Number 
B 3501 1734. 

The overall objective of the present research was to investi- 
gate the technical basis for potential application of calcium oxide 
chemistry to improving product yields and quality and to control of 
pollutants from pyrolysis and gasification of coal. A systematic 
study of the effects of cracking temperature (in the 400 to 800°C 
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range) on the pyrolysis reactions of freshly formed tars, from a thin 
bed of Pittsburgh No. 8 Seam bituminous coal, in the absence and 
presence of CaO was performed. Selective studies of the effects of 
stone origin, stone/feed ratio, gaseous environment, carrier gas 
flow rate, and the crystal size of the stone, etc., on tar cracking re- 


are: (1) calcium oxide greatly in- 
aiad tee casita af eaeienaliadh one 
dodanie 700°C; (2) major products are coke, 
deposited on the CaO surface, hydrogen, and light hyrocarbon 
gases; (3) higher absolute yields of methane in the presence of CaO; 
(4) CaO exhibits greater capacity for cracking freshly formed py- 
rolysis tars than it does for pure compounds; (5) 500°C cracking 
over CaO lowers the specific mutagenicity of low temperature tar 
een ee ae a ee 
thermal treatment without CaO also lowers the m 
seer tontaealenanas ae ea: elo acpi aoe dee 
creases the specific mutagenicity of high temperature tar; (7) higher 
molecular weight tars appear to be less easily removed by Ca(OH): 
derived CaO; and (8) substitution of CaCOs- derived CaO results in 
more extensive conversion of the heavier tar fractions. 42 refs., 12 
figs., 16 tabs. 


and pore structure on char kinetics. Final report. 
Perlmutter, D.D. (Pennsylvania Univ., Philadelphia —— 
Dept. of Chemical and Biochemical Engi 

Contract AC21-81MC16117. 22Iip. 
A01; 1; GPO Dep. File Number DE85011786. 

A distinctive feature of char gasification reactions are the 
changes in pore structure of the solid reactant that occur continu- 
ously as reaction proceeds. The gasification kinetics therefore in- 
volve interactions between intrinsic reactivity and pore structural 
changes. It is the central objective of this research to distinguish 
the contributions to overall kinetics that are related to the pore 
structure from those attributable to surface reaction chemistry. To 
this end a series of experiments were designed to provide data in- 
terpretation that could parallel and critically evaluate the model de- 
velopment. Six char samples with different initial pore structures 
were generated from two types of coals (anthracite PSOC-80 and 
high volatile bituminous PSOC-4) by varying pyrolysis heating 
rates from 1 to 10°C/min and final pyrolysis temperatures from 600 
to 950°C. These chars were also impregnated with different con- 
centrations (0.2 to 3.0M) of NasCO; and K2COs solution. Both 
catalyzed and non-catalyzed oxidation rates and their changes with 
conversion were measured with a Thermal Gravimetric Analyzer 
(TGA) in the temperature range of 380 to 500°C with oxygen par- 
tial pressure ranging from 0.05 to 0.2 atm. The particle sizes used 
ranged from less than 100 to 250 microns, but mostly in 250 
micron. Corresponding pore structure developments during reac- 
tions were measured by the combination of mercury, porosimetry, 
adsorption technique, and pycnometry. An atomic absorption tech- 
nique was used to determine the amount of catalyst uptake, and 
scanning electron microscopy (SEM) served to visualize catalyst 
depositions. This final report consists of the complete experimental 
results as well as data analyses conducted under the current 
project. 75 refs. 


26568 (DOE/MC/16117—1818) Effects of 
gasification 


26569 (DOE/MC/19122—1822) Advanced development 

of a pressurized ash agglomerating fluidized-bed coal gasifica- 

tion system. Fourth quarter progress report FY-1983, July 1- 

ber 30, 1983. (Westinghouse Electric Corp., Madison, 

'A (USA). Synthetic Fuels Div.). 20 Dec 1984. Contract 

ACA. 82MC19122. 146p. NTIS, PC A07/MF A0O1; 1; GPO 
Dep. File Number DE8501 1296. 

Overall objective of the Westinghouse coal gasification pro- 
gram is to demonstrate the viability of the Westinghouse pressur- 
ized, fluidized bed, gasification system for the production of 
medium-Btu fuel gas for syngas, electrical power generation, chem- 
ical feedstocks, or industrial fuels and to obtain performance and 
scaleup data for the process and hardware. Progress reports are 
presented for the following tasks: process development unit oper- 
ations; process analysis; cold flow scaling facility; process and com- 
ponent engineering and design; and laboratory support studies on 
gas-solids flow modeling and coal/ash behavior. 14 refs., 21 figs., 
16 tabs. 
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26570 (DOE/MC/19122—1848) Advanced development 
of a pressurized ash agglomerating fluidized-bed coal gasifica- 
tion system. First quarter progress report FY-1984, October 
1-December 31, 1983. (Westinghouse Electric Corp., Madi- 
son, PA (USA). Synthetic Fuels Div.). 25 Jul 1984. Con- 
tract AC21-82MC19122. 98p. NTIS, PC A05/MF AO01; 
GPO Dep. File Number DE85011735. 

The overall objective of the Westinghouse coal gasification 
program is to demonstrate the viability of the Westinghouse pres- 
surized, fluidized bed, gasification system for the production of 
medium-Btu fuel gas for syngas, electrical power generation, chem- 
ical feedstocks, or industrial fuels and to obtain performance and 
scaleup data for the process and hardware. Progress reports are 
presented for the following tasks: (1) operation and maintenance of 
the process development unit (PDU); (2) process and component 
engineering and design; (3) cold flow scaleup facility (CFSF); (4) 
process analysis; and (5) laboratory support studies of gas-solids 
flow modeling and coal/ash behavior. 15 figs., 13 tabs. 


(DOE/MC/19168—1832) Evaluation of mechanis- 
tic models for coal gasification. Final technical report. 
Padhye, A.R. (West Virginia Univ., Morgantown (USA). 
Dept. of Mechanical and Aerospace Engineering). 1984. 
Contract AT21-82MC19168. 56p. NTIS, PC A04/MF A011; 
1; GPO Dep. File Number DE85011019. 

In the past US Department of Energy had sponsored 
projects for development of detailed mathematical models of gasifi- 
cation reactors. Four different mechanistic models were developed 
under these projects. They are CHEMFLUB and EF (Entrained 
Flow) developed by System Science and Software Inc. (SSS), and 
FLAG and FLAME developed by JAYCOR. CHEMFLUB and 
FLAG model fluidized-bed gasifiers, and EF and FLAME are the 
entrained flow gasifier models. The purpose of such models is to 
provide insight into the physical processes occurring in the reactors 
and to investigate the performances of various reactors designs. 
These models can also be used for predicting the scale up effects. 
However, the models can perform these tasks only if they are built 
around appropriate mathematical basis, and sound fundamental 
principles. In 1982 West Virginia University was awarded a two 
year contract to verify, and evaluate CHEMFLUB, FLAG, and 
FLAME. The overall objective of verification and evaluation was 
divided in five subtasks. These subtasks are as follows: (1) Testing 
of mathematical basis of the models; (2) Testing of numerical 
method of the models; (3) Testing model computer codes; (4) Exer- 
cising the models; and (5) Evaluation of model constitutive rela- 
tions. This report documents the work performed over the duration 
of the contract and its extension. 24 refs. 


26572 (DOE/MC/21385—1) Advanced research in coal 
gasification process modification technology: catalytic crack- 
ing of caus hydrocarbons. First quarterly technical 
report, 1 October-31 December 1984, Ham, D.; Simons, G.A. 
(Physical Sciences, Inc., Andover, MA (USA)). Jan 1985. 
Contract AC21- 84MC21385. 8p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85011797. 

The objective of this contract is to screen inexpensive mate- 
rials for potential use as disposable aromatic hydrocarbons (AHC) 
cracking catalysts in the reaction zone of a coal gasifier. Sufficient 
information is available to select candidate materials but their reac- 
tivities under gasifier conditions are not known. We will obtain 
quantitative data for decomposition of benzene on several high min- 
eral chars and naturally occurring minerals under simulated gasifier 
conditions. Measurements will be made in a fixed-bed reactor using 
characterized catalytic materials. An existing theoretical model will 
be used to analyze these data to understand the heterogeneous reac- 
tivity as it is limited by interparticle transport. This analysis will 
allow scaling of our data over the ranges of the several parameters 
involved in potential applications. The combination of the data and 
analysis can be used to make economic estimates of the use of the 
test materials for in-bed AHC destruction. Our approach is based 
on the hypothesis that the mineral matter in a char, specifically the 
minerals containing iron in a reduced form, acts as the catalyst for 
decomposing AHC’s. Selection of minerals for a systematic test of 
the hypothesis (for both minerals and chars) is described. Progress 
on modification of our fixed-bed reactor facility for this project, 
Task 2, is also discussed. These modifications have been delayed 
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from our original plans due to conflicts with HaS cleanup experi- 
ments using the same facility. 2 refs., 1 fig., 1 tab. 


26573 (DOE/METC—85-2, pp 144-146) Testing, evalua- 
tion, and validation of detailed mechanistic computer codes 
for fluidized bed gasifiers. Goldman, A.L.; Mitchell, D.B. 
(BDM Corp., McLean, VA). Nov 1984. NTIS, PC A15/ 
MF AOl. File Number DE85001955. (CONF-840695—). 
Contract AC21-82MC19265. 

From 4. annual advanced gasification contractors’ meeting; 
Morgantown, WV, USA (26 Jun 1984). 

The objective of this work is to test, evaluate, and where 
feasible, validate the computer codes of two existing detailed, 
mechanistic fluidized-bed gasifier models using information and 
data obtained from the literature and other known sources such as 
the ongoing DOE experimental program. 


26574 (DOE/METC—85-2, pp 147-157) High pressure 
fluidization cold model. Chitester, D.C. (Pittsburgh Ener, 
Technology Center, PA). Nov 1984. NTIS, PC ‘A15/ME 
AO1. File Number DE85001955. (CONF-840695—). 

From 4. annual advanced gasification contractors’ meeting; 
Morgantown, WV, USA (26 Jun 1984). 

The objective of this work is to develop a data base for the 
effects of pressure on fluidization parameters. 


26575 (DOE/METC—85-2, pp 158-160) Evaluation of 
mechanistic models for coal gasification. Nov 1984. NTIS, 
PC AI15/MF AOl. File Number DE85001955. (CONF- 
840695—). Contract AM21-79MC11284. 

From 4. annual advanced gasification contractors’ meeting; 
Morgantown, WV, USA (26 Jun 1984). 

The prime objective of this contract is to evaluate three 
computer simulation models of fluidized-bed and entrained gasifica- 
tion reactors. The models to be tested are CHEMFLUB of System, 
Science, and Software (SSS) and FLAG and FLAME of 
JAYCOR. The models are to be tested for the soundness of their 
mathematical basis and numerical methods, accuracy of coding, and 
appropriateness of the several constitutive relations used in the 
models. Also, the codes are to be exercised to simulate experimen- 
tal situations and results. 


26576 (DOE/METC—85-2, pp 161-167) Assessment of 
process modeling for fluidized bed coal ers. Nov 1984. 
NTIS, PC A15/MF AOl. File Number DE85001955. 
(CONF-840695—). Contract AC21-83MC20440. 

From 4. annual advanced gasification contractors’ meeting; 
Morgantown, WV, USA (26 Jun 1984). 

This is a multi-year research effort where the assessment of 
process modeling shall be based upon current and future process 
design and development requirements. The applicability of current 
models in simulating fluidized bed coal gasifiers shall be assessed 
and the specific physicochemical and computational characteristics 
of the models shall be catalogued. Criteria shall be established for 
the improvement of these models and for the development of future 
models. The project goals are to: summarize process design and de- 
velopment requirements for fluidized bed coal gasifiers and provide 
a review of current process simulation models. 


26577 (DOE/METC—85-2, pp 168-179) Prediction and 
measurement of entrained-flow coal gasification processes. 
Hedman, P.O. (Brigham Young Univ., Provo, UT). Nov 
1984. NTIS, PC A15/MF A011. File Number DE85001955. 
(CONF-840695—). Contract AC21-81MC16518. 

From 4. annual advanced gasification contractors’ meeting; 
Morgantown, WV, USA (26 Jun 1984). 

The general objectives of this coal gasification program are 
to develop a basic understanding of the physical and chemical proc- 
esses involved in entrained coal gasification and to incorporate re- 
sults in a model of entrained gasification processes. Specific objec- 
tives are to (1) collect and analyze operating data from a laboratory 
entrained-bed gasifier and cold-flow facility; (2) evaluate, refine, 
and update documentation for a two-dimensional gasifier model; 
and (3) provide technology transfer to potential industrial users. 
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26578 (DOE/METC—85-2, pp 180-191) Utilization of 
the S-cubed entrained-flow coal gasification code (EFC), Nov 
1984. NTIS, PC A15/MF A01. File Number DE85001955. 
(CONF-840695—). 

From 4. annual advanced gasification contractors’ meeting; 
Morgantown, WV, USA (26 Jun 1984). 

The objectives of this work are to evaluate and apply the 
DOE/EPRI-supported entrained-flow coal gasification code (EFC) 
to assess the accuracy and utility of the code. This will include ex- 
amination of the individual submodels for applicability, accuracy, 
and stability; comparisons of model predictions with analytical solu- 
tions and laboratory measurements; application of the code to in- 
dustrial gasification systems; and documentations to enhance code 
utility for a diverse group of potential users. 


26579 (DOE/METC—85-2, pp 192-206) Coal gasifica- 
tion reactions with on-line, in-situ FT-IR analysis. Serio, 
M.A.; Hamblen, D.G. (Advanced Fuel Research, Inc., East 
Hartford, CT). Nov 1984. NTIS, PC A15/MF AOl. File 
Number DE85001955. (CONF-840695—). Contract AC21- 
81FE05122. 


From 4. annual advanced gasification contractors’ meeting; 
Morgantown, WV, USA (26 Jun 1984). 

The objective of this work is to develop a computer model 
and experimental techniques to allow predictions of a coal’s behav- 
ior (volatile species, yield and kinetics, tar formation, char composi- 
tion, volatile cracking, soot formation, swelling and gasification) in 
a gasifier from measurable characteristics of the coal and the gasifi- 


* er conditions. 


26580 (DOE/METC—85-2, pp 206-223) Plasticity, ag- 
glomeration, and volatiles secondary reactions during gasifica- 
tion. Howard, J.B.; Peters, W.A. (Massachusetts Institute of 
Technology, Cambridge). Nov 1984. NTIS, PC A15/MF 
A0l. File Number DE85001955. (CONF-840695—). Con- 
tract AC21-82MC19207. 

From 4. annual advanced gasification contractors’ meeting; 
Morgantown, WV, USA (26 Jun 1984). 

The objective of this work is to obtain improved quantitative 
understanding of the physico-chemical phenomena governing coal 
plasticity, the agglomeration of pyrolyzing particles of softening 
coal, and secondary or post-pyrolysis reactions of freshly generated 
tars under conditions pertinent to the operation of coal gasifiers. 


26581 (DOE/METC—85-2, pp 224-228) Biological up- 
grading of coal derived synthesis gas. Clausen, E.C.; Gaddy, 
J.L. (Univ. of Arkansas, Fayetteville). Nov 1984. NTIS, PC 
A15/MF A0O1. File Number DE85001955. (CONF-840695— 
). Contract AC21-84MC21011. 

From 4. annual advanced gasification contractors’ meeting; 
Morgantown, WV, USA (26 Jun 1984). 

The objective of the proposed research is to evaluate the 
technical and economical feasibility of upgrading coal synthesis gas 
using biochemical reactions. The appropriate microorganisms and 
optimal conditions for these conversions shall be identified. The re- 
action toxicity due to the presence of aromatics and sulfur contain- 
ing compounds shall be addressed. The appropriate type of reaction 
system, i.e., enhanced mixed anaerobic culture, stagewise pure cul- 
ture, fixed film, etc., shall be determined. An economic evaluation 
of a 250 billion BTU/day coal gasification plant utilizing biological 
shift-methanation conversion processes shall be performed. 


26582 (DOE/METC—85-2, pp 229-234) Separation of 
gas mixtures by supported complexes. Lilga, M.A.; Hallen, 
R.T. (Pacific Northwest Lab., Richland, WA). Nov 1984. 
NTIS, PC A15/MF AOl. File Number DE85001955. 
(CONF-840695—). Contract AC06-76RL01830. 

From 4. annual advanced gasification contractors’ meeting; 
Morgantown, WV, USA (26 Jun 1984). 

The objective of this work is to define the most advanta- 
geous materials (both complex and support), methods of material 
preparation, material properties, and the performance of feasible 
supported complex systems in applicable gas separations. 
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26583 ae a 85-2 pp 2352 eo Low-energy 
process for separating hydrogen in advanced coal 
gasification processes. Nov 1984. NTIS, PC A15/MF AOl1. 
File Number DE85001955. (CONF-840695—). Contract 
AC21-83MC20183. 

From 4. annual advanced gasification contractors’ meeting; 
Morgantown, WV, USA (26 Jun 1984). 

The objectives of this work are to obtain equilibrium adsorp- 
tion data for gas mixtures involved in coal gases on carbon adsorb- 
ents; to gather basic process data on fixed-bed, cyclic processes; to 
develop a combined separation and acid gas cleanup process; and to 
develop predictive models for fixed-bed, cyclic separation process- 
es, with an emphasis on pressure swing adsorption processes. 


26584 (DOE/METC—85-2, pp Soe Acid gas —_ 
ration using chemical complexation in ion-exchange mem 
branes. Noble, R.D.; Way, J.D. (National Bureau of Stand. 
ards, Boulder, CO). Nov 1984. NTIS, PC A15/MF AOl. 
File Number DE85001955. (CONF-840695—). Contract 
AI21-84MC21271. 

From 4. annual advanced gasification contractors’ meeting; 
Morgantown, WV, USA (26 Jun 1984). 

The overall objectives of the proposed program are: demon- 
stration of the concept of using carrier-impregnated ion-exchange 
membranes for acid gas separation; identification of the mechanism 
of transporting acid gas through ion-exchange membranes; and de- 
velopment of mathematical models to predict the performance of 
ion-exchange membranes for acid gas separation. 


26585 (DOE/METC—85-2, pp 248-255) Research and 
development of CNG acid gas removal process. Auyang, L.; 
Brown, W.R.; Liu, Y.C. (Helipump Corp., Cleveland, OH). 
Nov 1984. NTIS, PC A15/MF AO0Ol. File Number 
DE85001955. (CONF-840695—). Contract AC21- 
83MC20230. 

From 4. annual advanced gasification contractors’ meeting; 
Morgantown, WV, USA (26 Jun 1984). 

The objectives of this work are to continue development of 
CNG AGER process, i.e., to improve performance of the triple-point 
crystallizer, design and build a liquid carbon dioxide sulfur absorb- 
er, and integrate the sulfur absorber with the crystallizer. 


26586 (DOE/METC—85-2, pp 256-267) Removal of 
HS from gasified coal. Lynn, S. (Lawrence Berkeley Lab., 
CA). Nov 1984. NTIS, PC A15/MF A0Ol1. File Number 
DE85001955. (CONF-840695—). 

From 4. annual advanced gasification contractors’ meeting; 
Morgantown, WV, USA (26 Jun 1984). 

The objective of this work is to obtain the physical, chemi- 
cal, and engineering data necessary to design and evaluate a novel 
process for removing H2S from gasified coal and other gas streams 
of industrial interest. 


26587 (DOE/METC—8%5-2, pp 268-279) Development of 
an advanced water-gas shift conversion system. Sealock, L.J. 
Jr.; Elliott, D.C. (Pacific Northwest Lab., Richland, WA). 
Nov 1984. NTIS, PC AI15/MF AOl. File Number 
DE85001955. (CONF-840695—). Contract AC06- 
76RL01830. 

From 4. annual advanced gasification contractors’ meeting; 
Morgantown, WV, USA (26 Jun 1984). 

The objective of this work is to investigate the use of an 
aqueous catalyst system for conducting the water-gas shift reaction. 
This objective will be accomplished by performing continuous lab- 
oratory scale experimentation designed to prove the technical con- 
cept. 


26588 (DOE/METC—85-2, pp 280-290) Development of 
a process for the simultaneous high-temperature removal of 
alkali and particulates in a 

Alvin, M.A.; Bachovchin, D.M. 


gasification system. 
(Westinghouse Electric 
Corp., Pittsburgh, PA). Nov 1984. NTIS, PC A15/MF A011. 
File Number DE85001955. (CONF- -840695—). Contract 
AC21-83MC20050. 
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From 4. annual advanced gasification contractors’ meeting; 
Morgantown, WV, USA (26 Jun 1984 

Th peigrem is ia es Ticthioe sntitliie ithelh vibising 
concepts and the systematic development of a process for the re- 
moval of alkali and particulates from hot gas streams in pressurized 


gasification systems. 


(DOE/METC—85-2, pp 291-302) Coal graifice- 
San aid er tenunaien version reactions over calcium oxide. Long 
well, J.P.; Peters, W.A. (Massachusetts Institute of Technal- 

Cam! ). Nov 1984. NTIS, PC A15/MF AO01. File 
Noinber DE85001955. (CONF-840695—). Contract AC21- 
81MC16026. 

From 4. annual advanced gasification contractors’ meeting; 
ares WV, USA (26 Jun 1984). 

The objective of this work is to investigate, for freshly 
formed coal pyrolysis tars and reaction conditions pertinent to coal 

the effects of CaO and origin of CaO on: (1) the selec- 

tivity of tar cracking reactions; (2) removal of phenolic and other 
oxygenated compounds; (3) tar global properties including distribu- 
tion and average of molecular weight, aromaticity; and average 
ring structure; (4) gasification rate of tar cracking products, espe- 
cially carbon; and (5) production of light gases and liquids. 


26590 (DOE/METC—85-2, pp 303-323) Studies in tar 
formation and in coal gasification systems. Maha- 
— R. (Washington State Univ., Pullman). Nov 1984. 
S, PC A15/MF AO0Ol. File Number DE85001955. 
(CONF-840695—). Contract AC21-82MC19208. 

From 4. annual advanced gasification contractors’ meeting; 
Morgantown, WV, USA (26 Jun 1984). 

The objective of research program is to investigate the 
problem of tar formation, control, and separation, both during gas- 
ification and from the gasifier off-gas stream, by carrying out such 
studies in a simulated devolatilization section of a laboratory fixed- 
bed gasifier. 


26591 (DOE/METC—85/3) Fourth annual contractors’ 
meeting on contaminant control in hot coal-derived gas 
streams: proceedings. Markel, K.E. (ed.). (USDOE Morgan- 
town Energy Technology Center, Dec 1984. 468p. 
(CONF-8405124—). S, PC A20/MF AO1; 1; GPO Dep. 
File Number DE85001954. 

From 4. annual contractors’ meeting on contaminant control 
in hot coal-derived gas streams; Morgantown, WV, USA (15 May 
1984). 

> This document contains papers that were presented at the 
Department of Energy's Fourth Annual Contractors Meeting on 
Contaminant Control in Hot Coal-Derived Gas Streams. It was 
sponsored by the Morgantown Energy Technology Center and was 
held at the Sheraton Lakeview in Morgantown, West Virginia, on 
May 15 to 17, 1984. Appendix A is the agenda for the meeting. 
Conference attendees are listed in Appendix B and include repre- 
sentatives from companies and agencies concerned with this par- 
ticular field of contamination control. The purpose of this meeting 
was to provide a forum for the exchange of information based on 
presentations reflecting recent progress in technology development 
and device and instrumentation testing. In order to place the work 
in perspective, the sessions focused on where pressurized-bed com- 
bustion and coal gasification systems are, where they are going, and 
the role cleanup technology has and will have in these systems. All 
papers have been processed for inclusion in the Energy Data Base. 


(DOE/PC/40786—8) Heterogeneous kinetics of 
technical 


coal gasification. progress report, 1 April 
1983-30 June 1983. Calo, J.M.; Ganapathi, R. (Brown Univ., 


Providence, RI (USA). Div. of rk he Jan 1983. 
Contract FG22-81PC40786. 46p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE85012999 

In the current quarterly technical progress report we present 
data and results on transient kinetic studies of the steam-char reac- 
tion system for activated coconut and lignite chars. These experi- 
ments were conducted in a fashion similar to the previous char-CO, 
studies, under approximately the same experimental conditions. The 
two principal product species, Hs and CO, were monitored using 
the automatic mass programming system developed especially for 
this project. In order to perform the steam-char experiments, the 


ERA-10/15 / 3646 


original apparatus was modified by the addition of a steam genera- 
tion/condensate removal system. The steam-char reaction system, 
being somewhat more complex than the CO2-char reaction system, 
was modeled with a six-parameter, elementary kinetic scheme. The 
“effective” active site concentrations determined from the steam 
gasification data were of the same order of magnitude, and behaved 
in a similar fashion, to those obtained for the COs gasification stud- 
ies. The implications of this result are briefly discussed. 21 refs., 23 
figs., 2 tabs. 


26593 (DOE/PC/50031—T1) Development of a three 
phase fraction meter. Quarterly report, June 1983-August 
1983. Wolff, S.; Bernatowicz, H.; Gozani, T.; Elias, E. (Sci- 
ence Applications, Inc., Sunnyvale, CA (USA)). 1983. Con- 
tract AC22 82PC50031. 32p. NTIS, PC A03/MF AO}; 1; 
GPO Dep. File Number DE85012997. 

The simulation routines developed and outlined in the previ- 
ous quarterly report were expanded to investigate the performance 
of different combinations of nuclear gauges that would respond to 
changes in the phase fractions of the process stream at the SRC1 
facility in Wilsonville. The gauges investigated were: high energy 
gamma gauge with (I) cesium 137 and (II) barium 133 source; low 
energy gamma gauge (americium source); and neutron gauge (cali- 
fornium source). The Dual Energy Gamma Gauge (DUEGG) com- 
bination was shown to give the most accurate results (10 to 20% 
error for ash fraction, 0.5 to 2% for liquid and 2 to 7% for gas 
fraction using a cesium source), the neutron-high energy gamma 
combination giving good accuracy for the gas and liquid fractions 
(2 to 10% and 1 to 5% relative error respectively) but showing 
poor accuracy for the ash fraction (50 to 75%). Use of all three 
gauges together gave no improvement over the DUEGG combina- 
tion in the simulation. Each combination was investigated for slug 
and dispersed flow regimes and for pipe diameters of 1” (currently 
used at Wilsonville) and 10”. The results reported in the quarterly 
report of February through May were for 2” pipe diameter. The 
barium response was slightly better than the cesium giving relative 
errors of 14 to 20% in ash fraction, 0.4 to 0.8% in liquid fraction 
and 4 to 6% in gas fraction compared with the results quoted 
above for cesium in 1 e DUEGG configuration. The experimental 
work performed usin . bench scale laboratory set up incorporat- 
ing a DUEGG was cupleted; the results obtained for varying ash 
fraction confirming once again the validity of the theoretical tech- 
niques used in the simulation routines. Some mechanical design 
work was performed, in particular in the areas of source sizing, 
thermal insulation and blind hole calculations. 2 refs., 5 figs., 7 tabs. 


26594 (DOE/PC/50031—T2) Quarterly report on Phase 
1 of a phase fraction meter for the Solvent Refined Coal 
(SRC1) facility at Wilsonville, Alabama. Wolff, S.; Ber- 
natowicz, H.; Gozani, T.; Elias, E.; Cassaapakis, C. (Science 
Applications, Inc., Sunnyvale, CA (USA)). [1985]. Contract 
AC22-82PC50031. 68p. NTIS, PC A04/MF A0Ol1; 1; GPO 
Dep. File Number DE85012995. 

This report concludes the first phase of the research and de- 
velopment of a three-phase fraction meter for the monitoring of the 
coal liquefaction process. The objectives of Phase I were to: identi- 
fy all state-of-art techniques pertinent to instrument development 
and assess their capabilities and limitations; and choose the most 
promising technique and perform the requisite benchmark experi- 
ments and sensitivity calculations to demonstrate concept feasibility. 
Nuclear, electromagnetic, physical/chemical, acoustic, and ultra- 
sonic techniques were investigated for this application. Radiation 
(High Energy Gamma, Low Energy Gamma, and neutron modera- 
tion) gauging was identified as the prominent technique for the de- 
velopment of the instrument. The initial experiments and extensive 
sensitivity calculations performed show the following results: All 
three radiation gauging techniques mentioned above exhibit strong 
responses to phase fraction flow-regime, and bulk density changes. 
An instrument employing a dual energy gamma gauge can success- 
fully identify liquid, ash, and gas fractions when density and stoi- 
chiometric compositions are known within reasonable bounds. An 
additional neutron moderation channel may provide further knowl- 
edge of the unreacted coal fraction as better values of the carbon to 
hydrogen ratios become available. SAI recommends the building 
and installation of a prototype Dual Energy Gamma Gauge at the 
preheater exit of the SRC I plant at Wilsonville, Alabama. This 
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system will serve as the first version of the 3-phase fraction meter. 
Its operational characteristics, when on-line, are expected to pro- 
vide invaluable information about the process itself and further im- 
provement in its accuracy. Furthermore, its components can be 
structurally modified to be useful at other pipe locations of the 
process loop. 12 figs., 4 tabs. 


26595 (DOE/PC/50031—T3) Development of a three 
phase fraction meter. Quarterly — February-May 1983. 
Wolff, S.; Bernatowicz, H.; Elias, E.; Gozani, T. (Science 
Api lications, Inc., Sunnyvale, CA (USA)). 1983. Contract 
AC22-82PC50031. 39p. NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number D 85012996. 

Simulation studies along with experimentation using a small 
scale laboratory set up has been used to evaluate the performance 
of a three phase fraction meter for dispersed and slug flow regimes. 
The proposed meter will consist of a Duel Energy Gamma Gauge 
(DUEGG) with large sources to enable a fast response time. A 
Neutron Gauge, used for measuring the total hydrogen content of 
the stream, is not required to correct the DUEGG calibration pa- 
rameters although total hydrogen may be a useful quantity to know 
for improved understanding of the process. The phase fraction 
meter will be able to measure ash, gas and organic fraction; the 
latter consisting of both the liquid phase and the unreacted carbon 
but will be unable to distinguish accurately between the two. It will 
also be able to measure the duration of bubbles in the case of slug 
flow. Coupled with some knowledge of flowrate, this will enable 
extensive hydrodynamic modelling of this part of the process to be 
performed. The achievable accuracy of the instrument will depend 
on the availability of calibration data but will be typically 1 to 10% 
relative for each of the measured phases. A higher accuracy (0.1 to 
5%) should be possible in the slug flow regime owing to the addi- 
tional information that can be obtained when no gas phase is 
present in the interrogation region of the instrument. 4 figs., 5 tabs. 


26596 (DOE/PC/50033—T2) Syn-fuel reciprocating 
charge pump improvement program. 

September 31, 1983. (Ingersoll-Rand Research, Inc., Prince- 
ton, NJ (USA)). 1983. Contract AC22-82PC50033. 14p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85013010. 

Construction and debugging of a slurry type Seal Wear 
Tester has been completed. The first test with this device has begun 
with the installation of a simple clearance type piston. The buffer 
control system is operating in the manner of the flushed Bottoming 
Piston seal. The seal has operated for 50 hours with no change in 
operating characteristics. The contamination level of the buffer 
liquid to sand migrating past the piston is extremely small. It has 
been measured to be three hundredth of one percent weight con- 
centration of minus 5 micron sand particles. Some of this sand may 
be entering the buffer volume in the incoming flush liquid which is 
known to be contaminated. 7 figs. 


26597 ee oe 50033—T6) Syn-fuel reciprocating 


charge pump improvement program. Quarterly report, Octo- 
ber Tibeomhar 31, 1982. (Ingersoll-Rand Research, Inc., 
Princeton, NJ (USA)). 1982. Contract AC22-82PC50033. 
llp. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85013007. 

This past quarter is the first of this program. Several issues 
were decided and expanded on relative to the program proposal 
during this time period. The details of the pump design and operat- 
ing conditions were established. Several new sealing element con- 
cepts were generated. 1 fig. 


26598 ee Syn-fuel _ reciprocating 
charge pump . Quarterly report, Janu- 
ary 1-Mareh 31, 1983. gersoll-Rand Research, Inc., 
Princeton, NJ (USA)). 1983. Contract AC22-82PC50033. 
4p. NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE85013008. 

Several separation seal concepts are presented. The accom- 
panying concept sketches, which are preliminary in nature, are 
being used to identify key components. The operation, advantages, 
and disadvantages of each concept is also discussed. As requested, 
all concepts are presented without screening, including the less at- 


01 COAL AND COAL PRODUCTS 
0104 Processing 


tractive ones. The pump and valve chest layout has been completed 
and is being checked. 11 figs. 


26599 (DOE/PC/50033—T8) Syn-fuel reciprocating 
charge pump improvement program. Quarterly — 
1-June 30, 1983. (Ingersoll-Rand Research, Inc. 
NJ (USA)). 1983. Contract AC22-82PC50033. 
PC A03/MF A011; 1; GPO Dep. File Number DE 

Several separation seal concepts have been selected for con- 
tinued study. These concepts are being developed from the accom- 
panying layout drawings which help to identify and evaluate criti- 
cal components. The expected operation, problems, and disadvan- 
tages of both piston and diaphragm type separation seals are dis- 
cussed. All components of the 3V3 test pump and valve chest have 
been fabricated. This pump will be fitted with the test separation 
seals for shop and field testing. 10 figs. 


26600 (DOE/PC/50784—T3) Improving the quality of 
deteriorated recycle solvents. Tarrer, A.R.; Guin, J.A.; 
Curtis, C.W.; Williams, D.C. (Auburn Univ., AL (USA). 
Coal Conversion Lab.). Mar 1985. Contract FG22- 
82PC50784. 102p. NTIS, PC A06/MF A0Ol; 1; GPO Dep. 
File Number D 85010060. 

The objective of this research was to study the maintenance 
of solvent quality for the ITSL mode of operation at the Wilson- 
ville Coal Liquefaction facility. The method involved developing as 
ASPEN PLUS simulation of the ITSL process from pilot plant 
data and studying the effects of individual unit operating conditions 
on the overall process and determining if changes in operating con- 
ditions could be used to maintain a constant solvent quality. The 
simulation was limited to the case of Illinois No. 6 coal as a feed 
stock. Coal liquid fractions were characterized using average boil- 
ing point data and specific gravity. The physical properties of coal 
liquids were based on correlations developed by Tsang, Starling, 
and Riazi and were estimated with the aid of the Assay Data Anal- 
ysis (ADA) System available in ASPEN PLUS. The ASPEN 
modified version of the Redlich-Kwong-Soave equation of state 
was used for vapor-liquid equilibrium calculations for light gases 
and coal liquids. The flowsheet simulator was able to predict com- 
ponent yields within an overall average relative error of 10%. The 
maximum average relative error (22%) occurs in the prediction of 
gas yields. However, the 22% relative error corresponds to only a 
5 pound absolute error. As evidenced by the data analyses and sim- 
ulation results, the ITSL process can be operated such that the sol- 
vent quality can be maintained at 1 steady value. In particular, the 
catalytic reactor temperature can be varied to compensate for cata- 
lyst aging (thus, solvent deterioration) and reaction time. For exam- 
ple, as the catalyst ages the temperature is increased to maintain a 
constant activity and solvent quality. Similarly, when new catalyst 
is added, the temperature is reduced. 41 refs., 10 figs., 23 tabs. 


26601 (DOE/PC/50799—T6) Enhanced coal a cae 
by hydropyrolysis in supercritical fluids. Quarterly 

January-March 1985. Paulaitis, M.E.; Klein, M.T.; Sales. 
A.B. (Delaware Univ., Newark (USA). Dept. of Chemical 
Engineering). 1985. Contract FG22-82PC50799. 13p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85011762. 

This research program involves a fundamental investigation 

of a novel coal liquefaction process that combines pyrolysis, super- 
critical-fluid solvent extraction, and in situ hydrogen generation 
through catalytic dissociation of methanol. The experimental work 
consists of determining: (1) coal pyrolysis reaction pathways, kinet- 
ics and mechanisms, and the identity and structure of reaction inter- 
mediates; (2) solubilities of coal-derived species in supercritical 
water, methanol, and water + methanol mixtures; and (3) reaction 
pathways involved in the generation of hydrogen by catalytic dis- 
sociation of methanol to carbon monoxide and hydrogen, and 
through the shift of carbon monoxide. Both model coal compounds 
and actual coals are to be studied. 4 refs., 9 figs. 
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26602 (DOE/PC/60044—T5) New and improved disper- 
oo for slurry phase catalysis. Quar- 


report, October- 

J.A.; Curtis, C.W.; Tatarchuk, B.J. (Auburn Univ., AL 
(USA). Coal Conversion Lab.). 1985. Contract AC22- 
83PC60044. 121p. NTIS, PC A06/MF A011; 1; GPO Dep. 
File Number DE85011811. 

The present report concerns an investigation of the influence 
of catalyst pellet particle size on the hydrogenation of naphthalene. 
The objective of this phase of the work was to investigate, in both 
a theoretical and experimental manner, the effect of catalyst parti- 
cle size on the selectivity for tetralin production, i.e. the amount of 
tetralin produced at a given naphthalene conversion. The hydro- 
genation of naphthalene was studied experimentally in batch mi- 
croreactors in the presence of a NiMo/AlkOs supported catalyst. 
Five catalyst particle sizes were utilized in the experimental pro- 
gram: 1/10", 1/16”, 1/32”, and 1/64” pellets, and powdered cata- 
lyst (-80 US mesh or smaller). Naphthalene was hydrogenated to 
form tetralin, which was further hydrogenated to form decalins. 
This system was mathematically modeled as first order consecutive 
catalytic reactions. A mathematical analysis was developed to pre- 
dict the behavior of such a reaction system. Experimental results 
were in fair agreement with theoretical predictions. Naphthalene 
conversion increased with Cecreasing catalyst to produce tetralin 
(an active H-donor in coal liquefaction processes) increased with a 
decrease in catalyst particle size, in agreement with theoretical pre- 
dictions. 20 refs., 29 figs., 13 tabs. 


26603 (DOE/PC/60781—6) Novel catalytic methods for 
heteroatom removal in coal liquids upgrading. 

report No. 6, December 1, 1984-March 1, 1985. Laine, R.M.; 
Hirschon, A.S.; Wilson, R.B. Jr. (SRI International, Menlo 
Park, CA (USA)). Mar 1985. Contract FG22-83PC60781. 
25p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85012825. 

The goal of this project is to optimize the reaction condi- 
tions for upgrading coal liquids. In this quarterly report we have 
summarized our results from nucleophilic additives and acid addi- 
tives in Tasks 1 and 3, respectively. We found that HeS is the most 
effective nucleophile, and trifluoromethanesulfonic acid is the most 
effective acid. Furthermore, we saw a correlation between the acid- 
ity of the acid and the extent of hydrodenitrogenation (HDN) en- 
hancement. Thus, the stronger the acid, the greater the extent of 
nitrogen removal. Although there is evidence from the work of 
Cerny (M. Cerny, A. Trka, Collect. Czech. Chem. Commun. (1984) 
49: 2387-92) for HeS acting as a nucleophile, the activity of HeS is 
also consistent with it acting as an acid. In the future we plan to 
follow the HDN reaction with model systems to determine if the 
kinetics and products of the reactions are similar. However, next 
quarter we will concentrate on the new supported catalysts. We 
plan to study the kinetics, selectivity, pressure dependence, and the 
effects of metal-promoter ratios. Also, we need to study the effects 
of other metals on the HDN process. Preliminary results indicate 
that ruthenium will cleave carbon-nitrogen bonds at temperatures 
as low as 200°C; we will try to exploit these effects during the next 
quarter. 6 refs., 9 figs., 2 tabs. 


26604 (DOE/PC/60797-—T1) 


technical progress report, October 1, 1984-December 31, 
1984. Muchmore, C.B.; Chen, J.W. (Southern Illinois Univ., 
Carbondale a ae Apr 1985. Contract FG22-83PC60797. 
sp. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85009681. 

The major emphasis on the experiments conducted during 
the past quarter was to obtain a sulfur balance on the batch reactor 
system being utilized for the supercritical extraction/reaction of 
coal with alcohols. As reported last quarter, the method of separa- 
tion of reaction products affects the relative product mix of sulfur 
compounds obtained, as well as having an influence on the total 
sulfur content of the liquid product collected. To permit attainment 
of kinetic data that accurately describes the rates of the desulfuriza- 
tion reactions that occur when coal is subjected to reaction with 
supercritical alcohol, it is essential to account for all sulfur that is 
removed from the coal in the liquid and gaseous products that 
result. Sulfur balance information was obtained on two runs using 
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ethanol as the supercritical fluid. Reaction time for each run was 
one hour at 350 C for the first run and 375 C for the second. In 
addition to the different reaction temperatures, the run at 375 C re- 
quired venting of 4.4 g of liquid after one-half hour of the reaction 
period due to excessive pressure buildup. It is not known at this 
time the extent to which these two reaction conditions contributed 
to the large difference observed in the amount of sulfur recovered 
in the liquid product; 43.3% of the sulfur removed in the 350 C run 
and only 13.2% in the 375 C run. 2 figs., 2 tabs. 


26605 (DOE/PC/62999—5) Exploratory research on mu- 
tagenic activity of coal-related materials using statistical eval- 
uation. (Cincinnati Univ.. OH (USA). Kettering Lab.). 
[1985]. Contract AC22-83PC62999. 13p. NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE85009833. 

Samples of organic solvent identified as PDU-9 and PDU-10 
were extracted with hexane, toluene, methylene chloride acetone- 
trib and the fractions were subjected to liquid column chromatogra- 
phy and tested for mutagenicity. (LTN) 


26606 (DOE/PC/70018—4) Coal liquefaction process 
solvent characterization and evaluation. Technical progress 
report, January 1, 1985-March 31, 1985. Winschel, R.A.; 
Robbins, G.A.; Burke, F.P. (Conoco, Inc., Library, FA 
(USA). Coal Research Div.). May 1985. Contract AC22- 
84PC70018. 74p. NTIS, PC A04/MF A0Ol1; 1; GPO Dep. 
File Number DE85012038. 

This report includes results and interpretation of Conoco’s 
analysis of process oils from HRI CTSL Run 227-22 with Clovis 
Point subbituminous coal. Analytical data are presented for four 
process oils from the University of North Dakota (UND) continu- 
ous liquefaction unit to provide for a comparison of the utility of 
the analytical methods used at UND and at Conoco. Twenty-five 
microautoclave runs were made to calibrate the standard coal to be 
used in this contract. One Lummus co-processing oil was assayed 
for solvent quality. The appendix contains the report “Correlation 
of Empirical and Analytical Measurements of Solvent Quality”. 
This report has been processed separately for inclusion in the 
Energy Data Base. 7 refs., 2 figs., 12 tabs. 


26607 (DOE/PC/70812—2) Improved catalysts for coal 
liquefaction. Quarterly report No. 2, December 1, 1984-Feb- 
ruary 28, 1985. Haynes, H.W. Jr. (Wyoming Univ., Laramie 
(USA). Dept. of Chemical Engineering). 22 Mar 1985. Con- 
tract FG22-84PC70812. 16p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85009518. 

The major achievement in the second quarter was the com- 
pletion of the Temperature Programmed Desorption apparatus for 
acid site characterization and the testing of a number of commercial 
catalysts by this method. The technique is reproducible and sensi- 
tive. Variations in acid site density among a number of hydrotreat- 
ing catalysts are readily apparent. Of the six catalysts tested the 
Shell 324M possessed the highest acid site density. If acid sites are 
detrimental to catalyst activity maintenance as has been hypoth- 
esized, then these results suggest that there may be room for con- 
siderable improvement over the current state of the art. Two large 
pore alumina/aluminum phosphate materials have been prepared 
and we are currently experimenting with methods of coating high 
surface area catalyst pellets. A detailed analysis of the coal derived 
liquid feedstock is underway. Consideration has been given to pre- 
paring a synthetic feedstock containing high concentrations of or- 
ganic metallics for use in metals deactivation screening studies. As- 
sembly of the bench scale hydrotreater is essentially complete, but 
shake down runs have been delayed due to insufficient electrical 
power in the laboratory. This problem has now been remedied. 9 
refs., 4 figs., 2 tabs. 


26608 (DOE/PETC/QTR—85/1) Pittsburgh Energy 
Technology Center quarterly technical progress report for the 
period ending December 31, 1984, (USDOE Pittsburgh 
Energy Technology Center, PA). 1985. 144p. NTIS, PC 
A07/MF A01; GPO Dep. File Number DE85011941. 

Late in 1984, the National Coal Technology Data Center 
was moved to a renovated facility devoted entirely to our develop- 
ing capability in technical information management. The systems in- 
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clude the Liquefaction Technology Data Base (LTDB), the 
ASPEN system for process modeling and simulation, expert system 
development, and technical reports resulting from these activities. 
We have also added a data base on coal preparation technology 
that includes an information system and a computer simulator. Sig- 
nificant results are also starting to come in from a project we are 
sponsoring with Hydrocarbon Research, Incorporated (HRI) on a 
new technology concept for two-stage liquefaction. This particular 
method features ‘close coupling’ of the two stages to enhance over- 
all process performance and, based on two runs made this quarter, 
appears to hold several advantages over some other techniques. In 
the area of coal preparation, our project in fused salt desulfurization 
at TRW is very encouraging. In the Magnetohydrodynamics pro- 
gram, work continued on the testing of the first stage of TRW’s 50- 
megawatt coal-fired combustor. A number of the projects we are 
supporting in the area of advanced combustion systems are also 
starting to show promise. Finally, our in-house research and devel- 
opment combustion program has begun to look at new or existing 
residential combustion systems that can use coal directly or as a 
modified fuel form. 


26609 (ESC—28) Possible applications of in-situ gasifica- 
tion in Dutch coal fields. Boswinkel, H.H. (Energie Studie 
Centrum, Petten (Netherlands)). Dec 1984. 228p. (In 
Dutch). Energie Studie Centrum, Petten, Netherlands. 

It is expected that the energy derived from Dutch coals will 
become competitive early next century, because of the high costs of 
landed North Sea Gas, and since all onshore gas fields will then be 
exhausted. The Dutch coal resources are part of the Northwest Eu- 
ropean coal basin extending from Mid-Germany to England. In 
order to permit an evaluation of future coal use, geophysical sur- 
veys, long term research and desk studies are executed within the 
framework of a National Coal Research Programme. This report is 
one of these studies. The performance for studying in depth under- 
ground gasification as a technique for exploiting deep lying thin 
coal seams in the Netherlands is elucidated. Horizontal drilling is 
adopted as a means of disclosing coal at acceptable costs. A survey 
of the experience gained of in-situ gasification in several countries 
explains why new gasification models and techniques have to be 
developed and demonstrated for typical Dutch and West European 
conditions. A gasification model is set up to provide a basis for a 
development plan and economic evaluation of in-situ gasification. 
Site selection for 50 MW demonstration plants producing either 
clean gas or electricity is described. Prices for products from dem- 
onstration plants and from commercial scale plants are estimated. 
The utilization of domestic coal deposits reduces the dependency 
on imported energy. Therefore it seems worthwhile to execute the 
R and D programme specified in this report. It is concluded that in- 
situ gasification of highly carbonated coal, occurring in deep lying 
thin seams, is hampered by only a small number of obstacles. Its 
viability can be assessed at relatively low cost. (In Dutch) 


26610 (EUR—9118-DE,EN,FR) Round-table meeting 
‘Chemical and physical valorization of coal’. (Commission of 
the Euro Communities, Luxembourg). 1984. 136p. 
(CONF-8311248—). European Community Information 
Service, 2100 M St., NW, Suite 707, Washington, DC 
20037. 

From Round table meeting on chemical and physical valori- 
zation of coal; Brussels, Belgium (24 Nov 1983). 

The European Coal and Steel Community subsidizes a re- 
search programme entitled ‘Chemical and physical valorisation of 
coal’ whose results are discussed at an annual round-table meeting. 
The programme of this round-table was concerned with coal pyrol- 
ysis and included papers on studies of the chemical structure of 
coal, the analysis of the complex products of liquefaction, the influ- 
ence of catalysts and liquefaction conditions, a method of assessing 
the performance of solvents, and the manufacture of motor spirit 
and diesel fuel from coal. The production of liquids by pyrolysis in 
the presence of hydrogen and the cracking of pyrolysis products 
were also covered, and a paper on coal gasification was included. 
The papers have been abstracted separately. 
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26611 (EUR—9118-DE,EN,FR, pp 1-6) High pressure 
pyrolysis and gasification of coal. Chamard, A. 1984. (In 
French). European Community Information Service, 2100 
a1igie Suite 707, Washington, DC 20037. (CONF- 

From Round table meeting 0”. chemical and physical valori- 
zation of coal; Brussels, Belgium (24 Nov 1983). 

In view of the development of high-pressure coal pyrolysis 
and gasification processes (particularly in-situ gasification), it has 
become necessary to examine the effect of carbonisation pressure 
on coke reactivity. To this effect CERCHAR has constructed an 
installation which is scheduled for an experimental programme be- 
ginning early in 1984. The reactor is designed for the carbonisation 
of coal samples weighing approximately 1 kg at pressures of 1 to 
150 bar and using variable heating laws and temperatures. The po- 
rosity of the resultant coke will then be determined. The products 
will sub:..quently be gasified in the same reactor, at fixed tempera- 
tures of between 800 and 1100 C, with variably-proportioned mix- 
tures of H/sub/20 and CO/sub/2, possibly diluted with a neutral 
gas, and from this the gasification kinetics will be established. An 
attempt will be made to contrast the properties of coke produced 
under pressure with those of coke which has been carbonised at at- 
mospheric pressure. (In French) 


26612 (EUR—9118-DE,EN,FR, pp 7-33) Thermal 
cracking of heterocyclic sulphur compounds. Braekman-Dan- 
heux, C.; Bettens, B.; Hermans, C. 1984. (In French). Euro- 
pean Community Information Service, 2100 M St., NW, 
Suite 707, Washington, DC 20037. (CONF-8311248—). 

From Round table meeting on chemical and physical valori- 
zation of coal; Brussels, Belgium (24 Nov 1983). 

Thermal cracking of thiophene and 3-methylthiophene has 
been investigated by pyrolysis, coupled with GC/MS. Conjointly, a 
/sup/1/sup/4C tracer with specific marking was used to establish 
the mechanism for thermal cracking of benzothiophene at atmos- 
pheric pressure in the presence of nitrogen. (6 refs.) (In French) 


26613 (EUR—9118-DE,EN,FR, pp 35-48) Effect of 
sodium and hydrogen on coals of varying rank. Handrick, K. 
1984. (In German). European Community Information Serv- 
ice, 2100 M St., NW, Suite 707, Washington, DC 20037. 
(CONF-8311248—). 

From Round table meeting on chemical and physical valori- 
zation of coal; Brussels, Belgium (24 Nov 1983). 

The conversion of two different types of high-volatile gas 
coals with sodium under hydrogen pressure at temperatures of 280 
to 300 C provided interesting indications on the structure of the 
coals used. A further five coal types taken from the entire coalifica- 
tion range were then subjected to the reaction under similar condi- 
tions. The resulting products were classified by type and content. 
Complete desulphurisation of the feed coals was successfully 
achieved in each case. The total yields were on average 97 to 98% 
by weight. The yields from desulphurized coals, ranging from high- 
volatile coal to anthracite, rose from approximately 70 to 97% by 
weight; the extract quality fell by the corresponding amount. The 
desulphurized coals have a higher VM content and are more solu- 
ble in organic solvents than is the case with the feed coals. The 
content of free and combined carboxyl groups can be approximate- 
ly determined according to the conversion from various products 
of dissociation. This is confirmed by model tests, which also in- 
clude the use of fat and wax. It is apparent that, the carboxyl group 
concentration continues into the higher coalification range. The sul- 
phate content, especially in the higher ranked coals, can now be ac- 
curately established. This new method is the first to allow all types 
of bituminous coal to be completely desulphurised. Furthermore, it 
provides additional information on the structure and content of the 
feed coals. (In German) 


26614 (EUR—9118-DE,EN,FR, pp 63-84) Effect of fer- 
rous and sulphurous catalysts on the hy liquefac- 
tion of lignite. Wolfrum, E.; Krenkel, B.; Ritter, G. 1984. (In 
German). European Community Information Service, 2100 
M St., NW, Suite 707, Washington, DC 20037. (CONF- 
8311248—). 

From Round table meeting on chemical and physical valori- 
zation of coal; Brussels, Belgium (24 Nov 1983). 
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In addition to parameters such as pressure, temperature, resi- 
dence time and feed characteristics, the type of catalyst used also 
has a decisive effect on the hydrogenising liquefaction of lignite, 
based on the technique of semisolid phase hydrogenation developed 
by Bergius and Piers. After development work conducted at the be- 
ginning of the century, large-scale hydrogenation plants were put 
into operation in the 1940s; the catalyst system stannic oxalate/am- 
monium chloride, for one, was used for coal hydrogenation while 
the system iron ore/sulphur or ‘Bayermass’ was used for lignite hy- 
drogenation. At the end of the 1970s interest was again focussed on 
the hydrogenative liquefaction of lignite and the process was fur- 
ther developed. This research programme included an investigation 
to develop new catalyst systems. Tests in 3-1 autoclaves showed 
that a whole range of ferrous compounds were catalytically active. 
However, in comparison with a Ni/Mo catalyst, a modified ferrous 
salt, ferrocene and red mud from aluminium production were found 
to be catalytically effective substances for achieving good carbon 
conversion rates and high oil yields. The effect of the sulphur or 
sulphur compounds on the catalytic activity of ferrous substances 
was revealed in a second series of tests. These showed that when 
used as catalytic additives, and in contrast to other sulphurous sub- 
stances, a quantity of 1% by weight of elementary sulphur, or a 
quantity of hydrogen sulphide of 3% by weight or more, produced 
the most favourable results in autoclave tests. (8 refs.) (In German) 


26615 (EUR—9118-DE,EN,FR, pp 85-94) Solvent dis- 
solving index: a method for solvent characterisation. Clarke, 
J.W.; Kimber, G.M.; Rantell, T.D. 1984. Euro Commu- 
nity Information Service, 2100 M St., NW, Suite 707, Wash- 
ington, DC 20037. (CONF-8311248—). 

From Round table meeting on chemical and physical valori- 
zation . coal; —— jum (24 Nov 1983). 

method has been devised for the routine monitoring of re- 

cycle oom solvents in terms of their extraction performance. 
The test uses the extraction yield of the coal by a diluted sample of 
the solvent to assign a value of ‘Solvent Dissolving Index’, enabling 
a direct comparison to be made between solvents. The relationship 
between the index and the concentration of donatable hydrogen in 
the solvent is considered. (7 refs.) 


26616 (EUR—9118-DE,EN,FR, pp 95-105) pene. 
lysis of coal in a molten metal bath. Cwiklinski, C. 1984. din 
French). European Community Information Service, 2100 
stig) Suite 707, Washington, DC 20037. (CONF- 

From Round table meeting on chemical and physical valori- 
zation of coal; Brussels, Belgium (24 Nov 1983). 

It is planned to investigate the conversion of finely-crushed 
coal which is injected, in the presence of hydrogen, into a batch of 
molten metal, this ensuring a constant renewal of the contact sur- 
faces as well as an efficient thermal transfer. The tests, which were 
conducted firstly in bath of tin (highly corrosive) and then of lead 
at a temperature of 830 C and at atmospheric pressure, were aimed 
at maximum methane production and showed that with three differ- 
ent coal types, hydropyrolysis produces more tar and gaseous hy- 
drocarbons than neutral pyrolysis, but that the ratios of solid resi- 
due, polluted by the entrained lead, are still too high. An increase 
in temperature raises the rate of conversion but without improving 
the quality of the residual coke. Consequently, research in this area 
is directed towards the use of metal baths which solubilise carbon, 
in the hope of thereby reducing the production of residual solids in 
particular. (In French) 


26617 (EUR—9118-DE,EN,FR, pp 107-115) Laboratory 
Soe a ae ee ee 
action gas input during hydrogenative coal liquefaction. 
Oelert, H.H.; Stwerka, J. 1984. (In German). aan 
Community Information Service, 2100 M St., NW, 
707, Washington, DC 20037. (CONF-8311248—). 

From Round table meeting on chemical and physical valori- 
zation of coal; Brussels, Belgium (24 Nov tapes 

In technical terms, iron compounds used in a certain form 
have proved suitable for the direct hydrogenation of bituminous 
coal. On the basis of the process parameters for coal hydrogenation 
in semi-industrial experimental installations, tests are being conduct- 
ed to provide information on the catalytic effect of the iron. All 
tests make use of coal from Westerholt colliery, which contains no 
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additional sulphur. Numerous forms and compounds of iron were 
tested, while maintaining an identical iron quantity of 0.74% of the 
coal charge (d.m.f.) during a residence period of 30 minutes at 465 
C and with a hydrogen input of 90 bar (cold). The results lie within 
the empirical range of short-duration hydrogenation tests. No sys- 
tematic relationships are obtained for the various iron compounds 
in terms of conversion and yield, either individually or in combina- 
tion. The qualitative value of the oil-asphalt ratio (O/A) produces a 
partial relationship for hydrogen absorption. By combining the acti- 
vating effect of an iron compound (coal conversion) with the selec- 
tive effect (O/A ratio of the hydrogenation products) one obtains 
the basis of an empirical yet complete interpretation, though this 
only applies to the pre-given conditions. A comparison of red-mud 
and ferrocene as catalysts for various reaction times and reaction 
gas inputs illustrates the different modes of action of these two iron 
compounds. (In German) 


26618 (FWC/FWDC/TR—85/5) Evaluation of rotating 
disc contactor for deashing. Final report. Durai-Swamy, K.; 
Ditman, J.G. (Foster Wheeler Development Corp., Living- 
ston, NJ (USA)). Apr 1985. Contract AC22-83PC60049. 
49p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE85011769. 

Solvent deashing of vacuum residue from the Wilsonville 
two-stage coal liquefaction pilot plant was carried out both in a 
batch unit and a continuous rotating disc contactor. A deashed oil 
product yield of about 80 wt %, containing 100 ppM (wt) or less 
ash, was obtained in both batch and continuous operations. In the 
continuous runs, however, a gradual accumulation of asphalt in the 
column usually ended in complete plugging. Indications are that 
considerably higher temperatures than were possible in the present 
unit will be necessary to avoid this problem. Additional runs in a 
modified unit are suggested. 13 figs., 8 tabs. 


26619 (LBL—19280) Mechanism of the catalytic gasifica- 
tion and reactivity of graphite. Heinemann, H.; Somorijai, 


J 
G.A. (Lawrence Berkeley Lab., CA (USA)). Mar 1985. 


Contract AC03-76SF00098. 20p 
NTIS, PC A02/MF AOI; 
DE85009932. 

From NATO workshop on chemical reactions in inorganic 
and organic constrained systems; Orleans, France (23 Jun 1985). 

Graphite is being used as a carbon source for gasification to 
insure that hydrogen or hydrogen in hydrocarbons is derived from 
water. Relatively low temperatures (500 to 800K) are used to favor 
the equilibrium C + 2H,O — CH, + CO: which is almost ther- 
mally neutral. In the presence of alkali hydroxide C.-C. hydrocar- 
bons are formed in addition to He, CH, and CO:. Formation of hy- 
drocarbons is a stoichiometric reaction proceeding on the crystal 
edges to form a phenolate and hydrocarbons, e.g. SC + 4KOH 
4COK + CH,. Surface spectroscopy has confirmed the presence of 
phenolate, which can be decomposed over metal oxide to make the 
reaction truly catalytic: 4COK + MeOx — 2K20 + 2C + 2CO; 
2K20 + 2H2:O — 4KOH. In the presence of both KOH and metal 
oxide the major products are CO, and He with traces of CH, and 
CO. The 2:1 ratio of Hz/CO: appears due to either or both water- 
gas shift and Boudouart reaction. The mechanisms will be illustrat- 
ed by electron microscopy and XPS measurements. 7 refs., 11 figs. 


. (CONF-8506109—1). 
GPO Dep. File Number 


26620 (LMSC-D—879299) Sulfidation resistant coatings 
for coal gasification process equipment. Final technical report. 
Perkins, R.A.; Packer, C.M. (Lockheed Missiles and Space 
Co., Palo Alto, CA (USA)). May 1985. Contract W-31-109- 
ENG-38. 186p. NTIS, PC A09/MF A01; GPO Dep. File 
Number DE85011922. 

This report presents the results of a program of research to 
develop and evaluate sulfidation resistant coatings for low alloy and 
stainless steel components of coal gasification process equipment. 
Furnace fused CoCrAl and FeCrAl coatings were developed for 
use on 304SS, and laboratory tests indicate good resistance to 
attack by simulated slagging gasifier atmospheres at 1000 to 1300°F 
(538 to 704°C). The CoCrAl coating exhibits the best performance 
and will protect 304SS at 1000 to 1600°F (537 to 871°C) for over 
1500 hr. These coatings will protect 304SS at 1600°F (871°C) at 
the highest level of P/sub S:/ for any level of P/sub O2/ compared 
with other alloys and surface coatings. Weld parameters were stud- 
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ied for the deposition of FeCrAl clad layers on FeCrAl and Alloy 
800 plate and on T-91 steel tube. Crack-free weld deposited iayers 
could not be produced under any conditions for alloys with as little 
as 4% Al and the technical feasibility of cladding steels with weld 
deposited FeCrAl is considered to be poor. Similar results were ob- 
tained in tests by laser surface fusion of CoCrAl and FeCrAl coat- 
ings on 310SS and T-11 steel. The technical feasibility of aluminiz- 
ing and chromizing low alloy steels by a slip pack diffusion process 
has been demonstrated. High quality aluminide coatings on T-11 
steel resistant to CGA attack at 1000 to 1600°F were produced. 
Performance was equal to or better than that of commercial pack 
aluminized steels. The process is considered to have the potential 
for a major improvement in quality and performance of large, com- 
plex components aluminized by the pack diffusion process. Devel- 
opment and scale up of the process is recommended. 30 refs., 63 
figs., 38 tabs. 


26621 (ORNL/TM—9324) Upgrading coal-derived liq- 
uids by means other than hydrotreatment. II. Tumorigenicity 
and tumorigens. Ho, C.; Jones, A.R.; Caton, J.E.; Griest, 
W.H.; Smith, L.E.; Guerin, M.R. (Oak Ridge National Lab., 
TN (USA)). May 1985. Contract AC05-840OR21400. 28p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE85012070. 

Distillation was confirmed to be a generally desirable first 
step in upgrading coal-derived liquids. Not only bactericidal muta- 
genicity, but also tumorigenicity (as gauged by a ten-animal time- 
to-tumor assay) is segregated into the vacuum gas oil fraction (boil- 
ing range >343°C [650°F]). Three non-hydrotreating processes 
(acid treatment, deasphalting, and furfural extraction) were found 
ineffective in reducing known  tumorigens [especially 
benzo(a)pyrene] and tumorigenicity of the vacuum gas oil fraction. 
The benzo(a)pyrene content of the treated products (but not their 
mutagenicity) was found to be qualitative indicator for skin tumori- 
genicity. Two novel nonhydrotreatment processes, a three-step oxi- 
dation and NaOH treatment at elevated temperature and pressure, 
were investigated and found to have little utility in removing 
benzo(a)pyrene. 11 refs., 7 tabs. 


26622 (PB—85-161032/XAB) Refractories for dry-ash 
coal gasifiers. Report of Investigations/1984, Sadler, L.Y.; 
Heystek, H.; Raymon, N.S.; Clancy, T.A. (Bureau of Mines, 
Tuscaloosa, AL (USA). Tuscaloosa Research Center). 1984. 
57p. (BM-IC—8913). NTIS, PC A04/MF AO1. 

Library of Congress catalog card No. 84-12665. 

This report summarizes the findings of a 9-yr research pro- 
gram, sponsored by the U.S. Department of Energy and conducted 
by the Bureau of Mines, to evaluate refractory liner materials for 
coal-gasifier reactors. Commercially available refractories were ex- 
posed to coal gasifier reactor environments, reproduced in the labo- 
ratory with a high-temperature, high-pressure test facility, followed 
by extensive post-exposure evaluation. Thirty-six castable or gunna- 
ble refractories and cements and 24 refractory brick were evaluat- 
ed. The behavior of castable refractories reinforced with stainless 
steel fibers was also examined. Gas environments that were evaluat- 
ed included steam, Ha, CO2, CO, and typical high- and low-Btu gas 
mixtures. Exposure pressures ranged from 100 to 1000 psig, tem- 
peratures from 500 to 1,100C, for periods from 50 to 2000 h. In 
some exposures, sodium and/or potassium hydroxide were intro- 
duced in order to simulate a high-alkali environment. It was found 
that intermediate- and low-alumina refractories produced from do- 
mestically available raw materials, rather than high-alumina refrac- 
tories produced from imported raw materials, gave the best service 
as liner materials and that alkali attack was probably not a serious 
problem with most refractories. Based on the results of this pro- 
gram, good choices of refractory liner materials for gasifier reactors 
can be made. 


26623 (SAND—85-0852C) Catalyst deactivation in direct 
coal liquefaction: a comparative study of Wilsonville runs. 
Stohl, F.V.; Stephens, H.P. (Sandia National Labs., Albu- 
querque, NM (USA)). 1985. Contract AC04-76DP00789. 
18p. (CONF-8504130—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85009898. 

From 10. annual EPRI contractors’ conference on coal liq- 
uefaction; Palo Alto, CA, USA (23 Apr 1985). 
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Catalyst samples from Wilsonville runs 242, 246 and 247 
have been extensively characterized and tested to determine the ef- 
fects of different coals and process configurations on the causes and 
rates of catalyst deactivation. The two coals used in these runs 
were Illinois No. 6 Burning Star bituminous coal and Wyodak 
Clovis Point subbituminous coal. Process configurations used in 
these runs included the Integrated Two-Stage Liquefaction (ITSL) 
mode, the Doubly Integrated Two-Stage Liquefaction (DIRSL) 
mode and the Reconfigured Integrated Two-Stage Liquefaction 
(RITSL) mode. Although catalyst deactivation, as determined by 
model compound testing, was substantial in all of these runs, only 
small differences in catalyst properties were observed. RITSL proc- 
essing resulted in the greatest initial losses of both hydrogenation 
activity and hydrodesulfurization activity. These high losses were 
due to the greater buildup of carbonaceous material on these cata- 
lysts probably due to the heavier hydrotreater feed in RITSL proc- 
essing. After the initial high losses, activities of catalysts from the 
three runs continued to decrease with catalyst age at varying rates 
depending on the amount of contaminant metals present. The fast- 
est rate was for catalysts from ITSL processing of Illinois No. 6 
coal and the slowest was for catalysts from combined DITSL/ 
ITSL processing of Wyodak coal. 2 refs., 15 figs. 


26624 (TNO-HMT—83-0690) Coal liquefaction; a con- 
cise review. Meerbeek, J.G.; Meinema, H.A. (Nijverheidsor- 
ganisatie TNO, Utrecht (Netherlands). Hoofdgroep Maats- 
chappelijke Technologie). May 1983. 45p. (In Dutch). Nij- 
verheidsorganisatie TNO, Utrecht (Netherlands). Hoofd- 
groep Maatschappelijke Technologie. 

A concise review of the current developments in the field of 
coal liquefaction is presented. It appears from the literature data 
that, irrespective of economic factors, lack of knowledge of the 
chemical composition and reactivity of the various types of coal 
interferes with the development of commercial coal liquefaction 
techniques. In succession a survey is given of the effects of various 
types of coal, solvents and catalysts on coal liquefaction processes. 
In recent years, particular emphasis has been given to the catalytic 
effects exerted by minerals present in coal. Upgrading of crude coal 
liquefaction products to fuels and basic chemicals is briefly de- 
scribed. (In Dutch) 


26625 (UCRL—52000-85-4) Energy and Technology 
Review. (Lawrence Livermore National Lab., CA (USA)). 
Apr 1985. Contract W-7405-ENG-48. 46p. NTIS, PC A03/ 
MF A011; GPO Dep. File Number DE85011767. 

This issue includes articles on coal gasification, evolution of 
tandem-mirror magnetic fusion, solar pond water heaters for indus- 
try, synthesis of elements in red giant stars, and Novette target- 
physics experiments. (GHT) 


26626 (UCRL—52000-85-4, pp 4-10) Progress in under- 
ground coal gasification. Apr 1985. NTIS, PC A03/MF AOl. 
File Number DE85011767. 

In Energy and Technology Review. 

In 1972, we began a program to develop methods of gasify- 
ing, underground and without mining, otherwise inaccessible depos- 
its of coal. Today, after extensive research and field testing, we are 
more than halfway to the goal of commercial underground coal 
gasification (UCG). On the basis of past technical successes, we 
have plotted a seven-year, $200 million research campaign, to be 
funded jointly by private industry and the federal government, 
aimed at demonstrating the commercial feasibility of UCG. Under- 
ground coal gasification is a high-risk new technology, and the ulti- 
mate acceptability of UCG depends on the results of this research. 
If it is successful, however, we estimate that the first year of com- 
mercial operation alone will reduce the bill for imported oil and 
natural gas by an amount equal to the research and development 
costs. 


26627 (UCRL—92068) Underground coal gasification 
review. Stephens, D.R.; Hill, R.W.; Borg, LY. (Lawrence 
Livermore National Lab., CA (USA)). 1985. Contract W- 
7405-ENG-48. 13p. (CONF- -850427—2). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE85011860. 
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From Western synfuels symposium; Grand Junction, CO, 


USA (24 Apr 1985). 

Underground coal gasification appears to be one of the most 
attractive sources of feedstock to produce synfuels from coal be- 
cause the process can produce methanol and substitute natural gas 
at prices competitive with existing energy sources. Savings in the 
form of reduced oil and gas imports from the first year of commer- 
cial operations would pay for the entire R and D budget necessary 
to perfect the underground coal gasification process. The technical 
feasibility of underground coal gasification has been well estab- 
lished by 21 small scale field tests carried out in the US since 1973. 
Cost estimates based on the resultant data are encouraging. Metha- 
nol is estimated to cost $0.52/gal (without tax) and SNG is estimat- 
ed to cost $5.19/10 Btu, all in 1982 dollars. The environmental ef- 
fects associated with the technology appear to be acceptable. Suc- 
cessful commercialization of the process would probably triple the 
proven reserves of US coal, which would be sufficient to last for 
hundreds of years. At this stage of development, underground coal 
gasification is a high risk technology and will remain so until large 
scale field tests are successfully carried out. These tests are recom- 
mended by the Gas Research Institute and by the American Insti- 
tute of Chemical Engineers. A seven year program costing about 
$200 million would permit initial commercial production in ten 
years. A recent small scale field test, the Centralia Partial Seam 
CRIP test, was very successful. Steam and oxygen was employed 
to gasify 2000 tons of coal over a 30 day period, producing 250 
Btu/scf gas. A larger scale test is presently being planned for Cen- 
tralia, Washington, involving the US DOE and an industrial con- 
sortium led by the Gas Research Institute. 28 refs., 8 figs., 4 tabs. 


26628 Disc valve for sampling erosive process streams. 
Mrochek, J.E.; Dinsmore, S.R.; Chandler, E.W. (to Dept. of 

'). US Patent Application 6-641,223. 16 Aug 1984. 9p. 
Contract AC05-840R21400. 

This is a patent for a disc-type, four-port sampling valve for 
service with erosive high temperature process streams. Inserts and 
liners of a-silicon carbide respectively, in the faceplates and in the 
sampling cavities, limit erosion while providing lubricity for a 
smooth and precise operation. 1 fig. 


Separation of gas mixtures with coordination com- 
aie Nelson, D.A.; Hallen, R.T.; James, B.R.; Lee, C.L.; 
Lilga, M.A. (Pacific Northwest Laboratory, Richland, 
Washington). AIChE National Meeting; No. 78B, 17(Aug 
1984). (CONF-840828—). 

From International synfuels policies and technologies sympo- 
sium; Philadelphia, PA, USA (19 Aug 1984). 

Coordination complexes offer a unique potential for the sep- 
aration of coal gasification streams. Some of the complexes offer 
considerable selectivity for CO., CO, and He. The binding of these 
gases is reversible with heat or reduced pressure. Due to the energy 
requirements of cryogenic rectification, several other procedures 
have been used or proposed for separating individual components 
from gas mixtures. These include pressure-swing adsorption, perme- 
able hollow fiber technology, membrane technology, and bimetallic 
hydrides. One of the most promising of the alternatives to cryogen- 
ic rectification has been the use of coordination complexes. Most 
developmentalscale experience has been gained with air separation 
(QO. from Nez) using salcomine, the crystalline Co(II) complex of 
bis(salicylidene) diaminocthane. However, problems, including acti- 
vation of the complex prior to oxygen binding and irreversible oxi- 
dation initiated by dimerization of the complex, have not allowed 
this and similar complexes to be competitive with the current tech- 
nologies. 


26630 Nondestructive monitoring of erosive wear in 
transfer lines and cyclones at synfuels pilot plants. Youndahl, 
C.A. (Argonne Nat. Lab., Argonne, IL). pp 12 of Corrosion 
"84. Houston, TX; N.A.C. 'E. (1984). (CONF-840405—). 

From NACE corrosion ‘84 international forum and exhibi- 
tion; New Orleans, LA, USA (1 Apr 1984). 

An ultrasonic pulse-ech © instrumentation system employing 
specially designed acoustic waveguides was developed to monitor 
pressure boundary thickness at high temperatures. The automatic 
equipment and techniques were applied for on-line assessment of 
erosive wear of coal conversion process equipment operating at up 
to J540°C in liquefaction and gasification pilot plants. This paper 
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describes the waveguides and transducers, electronic instruments, 
and computer that make up the system and discusses some of the 
results obtained in field tests. 


0105 By-products 
REFER ALSO TO CITATION(S) 26651, 27034 


26631 (EUR—9118-DE,EN,FR, pp 117-133) The —_ 
ration and performance of coal derived transport 

Davies, G.O.; Gavin, D.G. 1984. European soa In- 
formation Service, 2100 M St., NW, Suite 707, Washington, 
DC 20037. (CONF-8311248—). 

From Round table meeting on chemical and physical valori- 
zation of coal; Brussels, Belgium (24 Nov 1983). 

Hydrocarbon distillates produced in the LSE coal liquefac- 
tion plant at the Coal Research Establishment have been refined 
and reformed to make premium grade transfer fuels. Samples of 
gasoline and diesel fuel have been evaluated in bench-mounted and 
passenger car engines and their performances were considered to be 
equivalent to those normally achieved with petroleum derived 
fuels. A sample of the LSE kerosene fraction has been assessed as 
an aviation fuel and the results indicated that a small improvement 
in combustion performance will be necessary to match jet AI speci- 
fication. (4 refs.) 


0106 Properties 


REFER ALSO TO CITATION(S) 26553, 26568, 26606, 26611, 26612, 26613, 
26678, 26679, 26718, 26725, 26728, 26729, 26738, 28172, 28175, 28176 


26632 (CONF-850353—1) Reactivity of O-methylated Il- 
linois No. 6 coal towards alkyllithiums/methyl iodide. Cham- 
bers, R.R. Jr.; Hagaman, E.W.; Woody, M.C.; Smith, K.E.; 
McKamey, D.R. (Oak Ridge National Lab., TN (USA)). 
1985. Contract AC05-840R21400. 20p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85011414. 

From Structure and reactivity of coals conference; London, 
UK (24 Mar 1985). 

An O-methylated Illinois No. 6 vitrain was treated repet- 
itively with a series of C-H indicator bases of known pK/sub a/ 
and quenched with /sup 13,14/C-methyl iodide. The extent of 
14CHs incorporation depends strongly upon base strength, increas- 
ing in the order 9-phenylfluorenyllithium < fluorenyllithium < tri- 
tyllithium. A significant number of methyl groups (0.7 to 1.2/100 
coal carbons) are introduced with fluorenyllithium and trityllithium 
as the base. Additional methyl groups are added upon a second and 
third treatment with base and alkylating agent. After three treat- 
ments, the number of added methyl groups has doubled. The extent 
of base reagent incorporation was established by parallel experi- 
ments using 'C-enriched bases. CP/MAS-'°C-NMR of the first 
coal alkylation product using trityllithium and 'C-enriched methyl 
iodide is consistent with predominantly C-alkylation. From these 
results, a unified picture for coal structure emerges which contains 
a distribution of reactive C-H sites, distinguishable on the basis of 
their acid-base properties. Possible reactive substrictures are con- 
sidered. 23 refs., 1 fig., 1 tab. 


26633 (CONF-850417—19) Quantitative analysis of coals 
and coal derivatives by CP/MAS-'*C-nmr s py. Ha- 
gaman, E.W.; Chambers, R.R. (Oak Ridge National Lab., 
TN (USA)). 1985. Contract AC05-840R21400. 5p. NTIS, 
PC A02/MF A011; GPO Dep. File Number DE85011565. 

From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 

This paper reports experiments which are designed to ascer- 
tain the degree to which the CP/MAS-"*C-nmr technique can be 
used in a quantitative sense in analysis of coal and coal derivatives. 
The quantitative capability of the experiment as applied to diamag- 
netic organic molecules is well documented. The uncertainty in the 
analysis of coals arises from the presence of a substantial organic- 
based free-electron spin density and from the uncertainty in the hy- 
drogen distribution in these typically low H/C materials. The possi- 
bility exists that a fraction of the carbon in a coal experiences elec- 
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tron-nuclear interactions which render the signal invisible, broad- 
ened and/or paramagnetically shifted, or is in an environment de- 
pleted of hydrogen and unable to yield a ‘H-'°C Cp signal. The 
number of methyl groups found in Ill. No. 6-OCHs and Ill. No. 6- 
XCHs by the radioassay technique is 4.64/100 coal carbons and 
0.20/100 coal carbons, respectively. The error in these values is 
largely determined by the error in elemental analyses and is <2%. 
The values determined by nmr analysis (1.0 ms CT) are 5.72 +- 
1.1/100 and 0.21 +- 0.04/100 coal carbons, respectively. The 20% 
error associated with the nmr values is derived for the use of single 

analysis and is the worst case error calculated by allow- 
ing f/sub a/ of Ill. No. 6 vitrain and Ill. No. 6-OCHs to vary +-.02 
from their measured values. We conclude that, within the estimated 
error of the nmr measurement, the CP/MAS-'*C-nmr method does 
accurately monitor total carbon signal in the examined coals. 5 refs. 


26634 (DOE/FE/60181—80) Size exclusion chromatog- 
raphy-low angle laser light scattering photometry of lignite 
macromolecules, Olson, E.S.; Diehl, J.W. (North Dakota 
Univ., Grand Forks (USA). Energy Research Center). 1985. 
FC21-83FE60181. 24p. (CONF-8506116—1). 

; GPO Dep. File Number 


From 21. international symposium on chromatography; Oslo, 
Norway (3 Jun 1985). 
determination of molecular weight distribution in humic 
acids derived from lignite has been successfully carried out by the 
application of size exclusion chromatography coupled with low 
angle laser light scattering photometry. Reduction of soluble de- 
rivatives with zinc in acetic anhydride-dimethylformamide was re- 
quired to reduce the absorbance so that linear scattering response 
was obtained. A benzyl derivative and a methyl derivative exhibit- 
ed the best chromatographic results, giving weight average molecu- 
lar weights of about one-half million. 


26635 (DOE/FE/60339—T13, pp 5-8) Separation and 
fluorescent characterization of coal macerals. Crelling, J.C.; 
Miller, D.M. 30 Apr 1985. NTIS, PC AO5/MF AOl1. File 
Number DE85010078. 

In High-sulfur coal research at the SIU Coal Technology 
cae. Quarterly rt, Jan 1-March 31, 1985. 

The recent use of the medical technique of density gradient 
centrifugation has been reported to be successful in the separation 
of maceral groups in coal and in some cases even in the separation 
of individual macerals. The objective for the first year of tie 
project was to obtain the necessary equipment and make initial sep- 
arations. This has been accomplished, and the work for the second 
year of optimizing the separation process and improving the petro- 
gtaphic and fluorescence characterization processes is now under- 
way. The specific objectives for the second year are these: to initi- 
ate the large-scale separation of macerals; to automate the separa- 
tion process; to optimize the maceral separation process in terms of 
maximum yield, maximum particle size, and minimum expenditure 
of time and commodities; and to improve methods of characteriza- 
tion of maceral concentrates. Two new samples have been separat- 
ed and sufficient quantities of the various density fractions accumu- 
lated to begin petrographic and chemical analysis. The fluorescence 
microscropy was modified with a new and more sensitive photo- 
multiplier tube which has an extended response in the red region of 
the spectrum. There were two technical problems encountered. 
One involved the overloading of some of the gradients and was 
quickly resolved. The other involved the need for better density 
determinations of the CsCl fractions and should be solved with the 
installation of a refractometer which has been ordered. 


26636 (DOE/FE/60339—T13, pp 9-13) Reduction of 
coal in solvated electron solutions. Schneiderman, S.; Hom- 
bach, H.P.; Chen, J.W. 30 Apr 1985. NTIS, PC A05/MF 
A01. File Number DE85010078. 

In High-sulfur coal research at the SIU Coal Technology 


Laboratory. Quarterly report, Jan 1-March 31, 1985. 
Selective dactiieniion ait occur when finely ground 


coal is introduced into an inert atmosphere containing a solvated 
electron solution. Upon subsequent addition of a proton donor, re- 
duction occurs at the depolymerized sites. The resulting de-cross- 
linked product is analyzed for insight of the molecular structure of 
coal. Also, the reduced solid products are extracted with solvents 
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to determine the degree of depolymerization. The objective of the 
research is to study the selective depolymerization of coal by using 
the solvated electron solution technique. Specific investigations are 
directed toward evaluation of the characteristics and the solubility 
parameters of the reduced solids. During the reporting period 
ending 31 March 1985, consecutive reductions were accomplished 
at -10°C for Coal No. 2. Though the solvated electron solution is 
obtainable at this temperature, reduction yields were less than those 
realized at -50°C. 


26637 (DOE/FE/60339—T13, pp 19-26) Chemistry of 
carbonyl sulfide. Dunkerton, L.V.; Hinckley, C.C.; Tyrrell, 
7 "30 Apr —* NTIS, PC A0S/MF AOI. File Number 


In High-sulfur coal research at the SIU Coal Technology 
Laboratory. Quarterly report, January 1-March 31, 1985. 

The preparation, characterization, and reactivity of OCS and 
its metal complexes continue to be major objectives of this re- 
search. The reactions of metallic compounds with OCS are directed 
toward developing efficient regioselective oxidative addition reac- 
tions. Present efforts are concentrated on the use of OCS in carbon- 
carbon bond forming reactions in the presence of aluminum cata- 
lysts. Additional results are now available for the reaction of OCS 
with the ene substrates limonene and 8-pinene catalyzed by diethy- 
laluminum chloride. More complete spectral data are available for 
both reaction products, namely **C NMR and high-resolution mass 
spectral data. The data supports an ene adduct for each substrate, 
with rearrangement of the product double bond into conjugation 
with the carbonyl group. In one reaction, that of limonene, the 
product further hydrates at the double bond in the ring to give a 
monohydrated ene adduct. 


26638 (DOE/MC/19210—1840) Computed tomography 
of coals. Quarterly technical progress report No. 6, January 
1-March 31, 1984. Maylotte, D.H.; Kosky, P.G.; Spiro, 
C.L.; Lamby, E.J. (General Electric Co., Schenectady, NY 
(USA). Corporate Research and Development Center). 
1984. Contract AC21-82MC19210. 45p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85012332. 

Non-invasive x-ray computed tomography has been used to 
investigate the pattern of infusion of inert gas (xenon) into coal. 
The access of gas to the internal surfaces of coal and char has im- 
portant consequences for reactivity towards liquefaction and gasifi- 
cation. The pattern of infusion is very nonuniform with gas pene- 
trating along the bedding planes at a faster rate than across them. 
Deconvolution of the digital data from a sequence of images yields 
an effective diffusion or constant across a mainly vitrinite band of 1 
x 10°*cm?sec™*. 38 figs. 


26639 (DOE/MC/19210—1841) Computed tomography 
of coals. Quarterly technical progress report No. 7, April 1- 
June 30, 1984, Maylotte, D.H.; Kosky, P.G.; Spiro, CL; 
Lamby, E.J. (General Electric Co., Schenectady, 
(USA). Corporate Research and Development Center). 
1984. Contract AC21-82MC19210. 3lp. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85012333. 

Comparisons have been made between the average comput- 
erized tomography (CT) values for a range of coals and their pa- 
rameters as measured by proximate and ultimate analysis. The best 
match was between the CT values and the ash content of the coal. 
Eight digital reflectance maps have been constructed from the re- 
flectance data supplied by Prof. Alan Davis of Pennsylvania State 
University. The coals used had previously been examined by CT 
and the reflectance maps were obtained after cutting and polishing 
the coal in the plane of the x-ray imaging. Computer routines have 
been written to reformat the CT and reflectance images on the 
same scale and also to manipulate the two images by arbitrary 
translations and quadrants so that pixel by pixel comparisons can be 
made. For the Lower Kittanning image there is a good match be- 
tween the major features of the two images and there are some 
areas of good pixel by pixel matches. 10 figs., 1 tab. 
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26640 (@OE/PC/40802—4) Catalytic combustion of coal 
and synthetic fuels. Technical progress report, September 
1982-February 1983. Klier, K.; Simmons, G.W.; Herman, 
RG. Te, Univ., Bethlehem, PA (USA). Center for Sur- 
face i Research). 1983. Contract FG22- 
BIPCAOROR. 15p. NTIS, PC A02/MF A01. File Number 
DE85005930. 

A pyrex fluidized bed reactor has been constructed and pul- 
verized coal samples (Illinois No. 6) have been subjected to mild 
oxidation treatments with dry air. Electron Paramagnetic Reso- 
nance (EPR) spectroscopy has been used to monitor the change in 
the concentration of organic free radicals during mild and severe 
oxidation. The concentration of these radicals increased with in- 
creasing bed temperatures up to 290°C, above which rapid and 
complete oxidation occurred. Also, an initial increase followed by a 

tt decrease in concentration was observed for the region 
210 to 290°C. This initial increase was above that observed during 
the heating of samples in nitrogen. 5 figures. 


26641 (DOE/PC/50809—T10) see properties of 
coal fines]. Tenth quarterly report, December 1, 1984-Febru- 

ary 28, 1985. Fowkes, F.M. (Lehigh Univ., Bethlehem, PA 
(USA). Dept. of Chemistry). 18 Apr 1985. Contract FG22- 
82PC50809. 13p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE85010461. 

Tables 1 and 2 list the heats of adsorption and of desorption 
of phenol and of pyridine and of their t-butyl derivatives on anthra- 
cite and bituminous coal powders. Pyridine and phenol are seen to 
have higher initial heats of adsorption and lower heats of desorp- 
tion, which is considered evidence for the well-known penetration 
of these molecules into the coal. In contrast, the t-butyl derivatives 
have heats of adsorption and desorption of equal magnitude, and 
the desorption is complete in a very short time (about two min- 
utes); this is compelling experimental evidence for very limited pen- 
etration into the coal. Standard deviations for the heats of adsorp- 
tion and desorption are about 10% for the t-butyl derivatives. For 
the coal powders which were not heat-treated, slight penetration 
seemed to occur even with the t-butyl derivatives, for the initial 
heats of adsorption were often somewhat greater in magnitude than 
the successive heats of desorption and adsorption. The effects of 
washing the powdered coal with acetone and then with methylene 
chloride (30 minutes each) are illustrated for 3,5-di-t-butylphenol. 
The heats of adsorption-desorption increased with such washing for 
the low-ash bituminous coal, but decreased for the low-ash anthra- 
cite. Comparisons of heats of adsorption of acidic and basic probes 
on the same coal powders indicate the balance of basicity and acidi- 
ty. For the powders which were not heat-treated the heats of ad- 
sorption of the basic probes exceeded those for the acidic probes 
for both bituminous coals and for the high-ash anthracite; this 
showed that the surface sites of these coals are predominantly 
acidic. The low-ash anthracite was predominantly basic, but after 
heating in the vacuum-oven it became predominantly acidic. 3 refs., 
1 fig., 9 tabs. 


26642 (DOE/PC/60774—T1) Maintenance of the DOE 
sample suite in the Penn State Coal Sample Bank. Final 

report, May 5, 1983-November 5, 1984. Spackman, W.; 
Davis A. (Pennsylvania State Univ. .» University Park 
(USA). Coal Research Section). May 1985. Contract AC22- 
83PC60774. 75p. NTIS, PC A04/MF A0l; 1; GPO Dep. 
File Number DE85011540. 

This DOE program had as its objective the creation and 
maintenance of a suite of approximately 50 selected coal samples as 
the DOE Sample Suite in the Penn State Coal Sample Bank and 
the management of the Sample Suite to provide high quality coal 
samples and related compositional data to DOE contractors. An in- 
ventory of the samples in the Penn State Coal Sample Bank was 
completed to provide information on the quantity and quality of all 
samples contained in the Sample Bank. Criteria were established for 
use in selecting samples from the Sample Bank to form the DOE 
Sample Suite. Through the application of these criteria, 52 samples 
were identified and approved as members of the Suite. A minimum 
of 20 one-pound samples were riffled from each sample in the 
Sample Suite after appropriate compositing and homogenization. 
These formed the basic stock for distribution to users. Five of the 
aforementioned subsamples were selected at random for ash and 
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sulfur determination as documentation of equivalency. Analytical 
results from these determinations showed acceptable variations in 
all cases. With few exceptions all Sample Suite samples had been 
fully characterized, but all data were reviewed and where addition- 
al analyses were required they were performed. A series of comput- 
er programs were developed to facilitate inventory control within 
the Sample Bank and to provide a means of maintaining a continu- 
ous and searchable record of the distributions of samples. In addi- 
tion, an interactive, computerized data system was developed for 
storing all data on coal sample characteristics. The latter is used to 
respond to “routine” requests for data on the characteristics of par- 
ticular samples and to search for samples conforming to certain 
specified characteristics. Requests for samples and data have been 
acted upon in a timely fashion. 1 fig., 11 tabs. 


26643 (DOE/PC/60791—6) Solid state NMR methods 
for coal science. Progress report, January 1-March 31, 1985. 
Zilm, K.W. (Yale Univ., New Haven, CT (USA). Dept. of 
Chemistry). Mar 1985. Contract FG22-83PC60791. 13p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85011738. 

This report covers the progress made on the title project 
during the last quarter. Areas that we have concentrated on in the 
last three months include carbon-13/proton chemical shift correla- 
tion in model systems, some crucial decoupling experiments, and 
setting up our high field 2D NMR capability. 6 figs. 


26644 (DOE/PC/70006—T1) Enthalpy and phase behay- 
ior of coal derived liquid mixtures. Technical progress report, 
October-December 1984, Yesavage, V.F.; Kidnay, A.J. (Col- 
orado School of Mines, Golden (USA). Dept. of Chemical 
and Petroleum Refining Engineering). 31 Jan 1985. Contract 
FG22-84PC70006. 7p. NTIS, PC A02/MF .A0l1; 1; GPO 
Dep. File Number DE85006756. 

On July 15, 1984, work was initiated on a program to study 
the enthalpy and phase behavior of coal derived liquid model com- 
pound mixtures. During the second quarter efforts were limited to 
ordering and installing equipment to improve the operability of the 
calorimeter and phase behavior system. The program is now up to 
full staffing levels and data collection will begin this next quarter. 
The objectives of this program are to study the enthalpy and phase 
behavior of a selected ternary model compound system, representa- 
tive of interactions present in coal derived liquids. Measurements 
will be made in a Freon 11 reference fluid boil off calorimeter, and 
an equilibrium flash vaporization apparatus. These experimental sys- 
tems have already been developed. Previous studies have indicated 
that existing data and correlations developed for petroleum fluids 
are not applicable to coal derived liquids. This is due to the pres- 
ence of significant concentrations of polar associating heteroatomics 
in the predominantly aromatic coal liquids. Thus, the ternary 
system will include an aromatic, a basic nitrogen compound, and a 
cresol. It is presently planned to study the tetralin/quinoline/m- 
cresol ternary mixture. Measurements will be made over a wide 
range of temperature (200 to 700°C) and pressure (20 to 1500 psia), 
for the three pure compounds. 


26645 (DOE/PC/70018—4, pp 34-71) Correlation of em- 
pirical and analytical measurements of solvent quality. May 
1985. NTIS, PC A04/MF AOl1. File Number DE85012038. 

In Coal liquefaction process solvent characterization and 
evaluation. Technical progress report, January 1, 1985-March 31, 
1985. 

Four hundred sixty-seven coal liquefaction process oils, 
having nominal boiling points of 200 x 500°C, were assayed for sol- 
vent quality in 577 microautoclave tests using three different sets of 
reaction conditions. Proton distributions were also determined on 
each sample by ‘H-NMR. Microautoclave coal conversions and 
proton distributions, correlated using a multiple linear regression, 
give similar measurements of solvent quality over a wide range of 
solvents. Coal conversion correlates positively with hydroaromatic 
content and negatively with aromaticity and paraffinicity. The dif- 
ferent microautoclave test conditions measure different solvent 
properties as designed. Above a certain level of solvent quality, mi- 
croautoclave extractions are insensitive to solvent quality differ- 
ence. However, 1H-NMR can distinguish among these high quality 
solvents, and the data can be related to differences in process per- 
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formance. Advantages of using ‘H-NMR for solvent quality meas- 
urements are discussed. 15 refs., 22 figs. 


26646 (DOE/PC/70765—4) Program of basic research 
on the preparation and stability of coal/water slurries. Quar- 
terly report. Atlas, H.; Casassa, E.Z.; Parfitt, G.D.; Toor, 
E.W. (Carnegie-Mellon Univ., Pittsburgh, PA (USA). Dept. 
of Chemical Engineering). 31 Mar 1985. Contract FG22- 
84PC70765. 55p. NTIS, PC A04/MF A0Ol; 1; GPO Dep. 
File Number DE85012806. 

During this quarter the focus was again on the effects of 
cleaning and beneficiation on slurry properties. The first three 
Lower Kittanning coals, an 8.3% ash ROM coal, has been charac- 
terized both as a powder and in slurry form in water and in addi- 
tive solutions. Two beneficiated samples of Lower Kittanning coal, 
one derived from the 8.3% ash ROM coal, remain to be character- 
ized before this group of coals can be compared to the series of 
ROM, cleaned and beneficiated Splash Dam coals previously char- 
acterized. The characterization of slurries of the four Splash Dam 
coals in solutions of Triton X-100 and of Lomar D has also been 
completed during this quarter. All four coals absorb Triton X-100 
from solution. The easily wetted ROM Splash Dam coal shows 
little change in slurry properties in Triton X-100 solutions. Howev- 
er, the other three show some increased agglomeration at low con- 
centrations of Triton X-100 and approach complete wetting and 
dispersion at higher surfactant concentrations, especially the two 
lowest ash coals. All four coals show signs of flocculation at higher 
coal concentration, at the natural pH of each coal. Lomar D is ad- 
sorbed electrostatically by all four coals. This leads to highly 
charged particle surfaces and therefore slurries which are not stable 
to sedimentation and form hard-packed sediments, though the 
slurry viscosity is low. 4 refs., 17 figs., 17 tabs. 


26647 (DOE/PC/70790—T2) Thermodynamic and trans- 
‘ port properties for coal mixtures. Technical progress report, 
January 1, 1985-March 31, 1985. Stiel, L.I. (Polytechnic 
Inst. of New York, Brooklyn (USA)). 1985. Contract FG22- 
84PC70790. 1lp. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85010663. 

During this period, additional progress has been made on the 
development of procedures for the calculation of the thermodynam- 
ic and transport properties of polar coal mixtures. Experimental 
data have also been obtained on infinite dilution activity coefficients 
of polar systems by gas chromatographic procedures. In Figure 1, 
experimental molar volumes for the ammonia-methane system with 
x/sub NHs/ = 0.3284 are compared with the values calculated 
with the equation of state of Wu and Stiel with parameters T/sub 
CM/, P/sub CM/, w/sub M/, and Y/sub M/ determined from the 
parameters of the components. It can be seen that good agreement 
is obtained by this procedure. The analytical procedures have also 
been extended to polar-polar systems. In Figure 2, calculated 
bubble point pressures for the acetone-methyl ethyl ketone system 
at several temperatures are shown to agree closely with experimen- 
tal values for the entire temperature range. Experimental values of 
infinite dilution activity coefficient have been obtained by gas chro- 
matographic procedures for polar solutes including acetone, methyl 
ethyl ketone, methyl acetate, ethyl acetate, and n-propyl alcohol in 
n-decane for temperatures from 50 to 60°C. 4 refs., 5 figs., 1 tab. 


26648 (DOE/PC/70798—T1) Weathering effects of 
structure and reactivity of US coals. First quarterly report. 
Meuzelaar, H.L.C.; Hill, G.R. (Utah Univ., Salt Lake City 
(USA). Biomaterials Profiling Center). 1984. Contract 
FG22-84PC70798. 16p. NTIS, PC A02/MF A0l1; GPO 
Dep. File Number DE85009126. 

Fresh and weathered HVAB Hiawatha seam coal samples 
from the Wilberg Mine in Energy County (Utah) were analyzed by 
time-resolved pyrolysis mass spectrometry (Py-MS). Weathering 
was carried out at 100°C for 212 hours in air. The following obser- 
vations were made. (1) Time-resolved Py-MS is suitable for distin- 
guishing the following stages of degradation during fast heating 
(100°C/s): moisture and solvent loss; “mobile phase” evaporation 
and degradation as well as “side group degradation”; and pyrolysis 
of the “network” phase (char formation). (2) Time profile curves 
reveal differences between fresh and weathered coals. The follow- 
ing structural effects of weathering are observed on HVAB Hiawa- 
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tha seam coal: increased methanol retention and higher yield of 
small polar pyrolysis products indicate increased polarity in the 
weathered coal, e.g., due to aromatic and aliphatic carboxylic 
groups formed by oxidation; the contribution of “mobile phase” 
components (e.g., alkylnaphthalenes) is decreased in the weathered 
coal. (3) Time-resolved recording of the total ion current in the 
mass spectrometer show significant differences between fresh and 
weathered coals. By using different electron energies the response 
factors for different components and, thus, the shape of the time 
profiles can be changed. This is a relatively simple technique re- 
quiring only a pyrolysis inlet, a small vacuum system and an ioniza- 
tion gauge (or similar device) while providing a sensitive tool for 
monitoring weathering processes in coals. 7 refs., 9 figs. 


26649 (DOE/PC/72007—T4) Ultra-fine coal character- 
ization. 4th quarterly report, December 1, 1984-February 28, 
1985. Smit, F.J.; Hassen, M.A. (AMAX Extractive Re- 
search and Development, Inc., Golden, CO (USA)). 15 Mar 
1985. Contract AC22-84PC72007. 34p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85011187. 

This report covers the fourth quarter of activity on a 30- 
month project to characterize the mineral-matter liberation and the 
benefication of ultra-fine coal. Work so far has been confined to the 
base-case coal from Illinois No. 6 seam. In the fourth quarter, sub- 
stantial progress was made in the characterization of the hydrody- 
namic behavior of ultra-fine coal. It was verified that Illinois No. 6 
fine coal fractions of 15 x 10, 25 x 20, and 38 x 32 um exhibit set- 
tling behavior in water that closely follows Stokes law for laminar 
flow. 2 refs., 9 figs., 4 tabs. 


26650 (EUR—8852-DE,EN,FR, pp 267-276) Coal poros- 
ity - a major factor for assessing water absorption and water 
effectiveness in the control of coal dust. Armbruster, L.; 
Breuer, H.; Voigt, C. 1983. (In German). European Com- 
munity Information Service, 2100 M St., NW, Suite 707, 
Washington, DC 20037. (CONF-8305264—). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg (30 May 1983). 

According to information on pore distribution and the water 
absorption function, it is possible to moisten coal samples in such a 
way that test samples are available for which a comparable degree 
of pore filling can be achieved irrespective of the coal rank. The 
mechanical properties of coal and the level of dust make during 
crushing seem to be a function of the degree of pore filling. If only 
a small proportion of the pores are not water passable, then it is 
possible to achieve the ideal state for lump disintegration and 
almost dust-free cutting. The practical benefits of these findings are 
not immediately obvious. However, one may conclude that when 
practising coal-face infusion it is imperative to fill all cracks, fis- 
sures and pore spaces. The small pore range seems to be insignifi- 
cant while the very fine pore range seems to be inaccessible in any 
case on account of the gas inclusions. Of course some seams which 
have a high natural water content produce very little dust during 
the winning process. This could indicate the filling of the very fine 
pores. However, investigations with coal samples taken from seams 
of this kind have still to reveal whether or not this is an acceptable 
conclusion. (2 refs.) (In German) 


26651  (EUR—9118-DE,EN,FR, pp 49-61) 


Determina- 
tion of phenols in coal oil using HPLC. Liphard, K.G. 1984. 
(In German). European Community Information Service, 
2100 M St., NW, Suite 707, Washington, DC 20037. 
(CONF-8311248—). 

From Round table meeting on chemical and physical valori- 
zation of coal; Brussels, Belgium (24 Nov 1983). 

This paper reports on a new method for the rapid determina- 
tion of phenols in coal oil. To date the phenols have always been 
recovered from the product oil by means of liquid-liquid extraction 
with NaOH, after which they are analysed by capillary-type gas- 
chromatographic methods. This new HPLC direct method allows 
the previous analysis period of some 24 hours to be reduced to 
about half an hour. Separation is achieved using a CO/sub/8 
column with 5MUm particles, while a methanol-water mixture acts 
as the mobile phase. Detection is undertaken with a UV detector. 
The coal oil can be injected without further preparation. Elution of 
the individual phenols is achieved by the slowly-rising methanol 
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content. After elution of the last phenols, the methanol concentra- 
tion is further increased very rapidly; the oil components are then 
leached without dissociation. Analysis is carried out according to 
the method of external standards. The HPLC direct method was 
check tested by using other methods of coal-oil analysis; consisten- 
cy of the results was found to be good. (4 refs.) (In German) 


26652 (NP—5901382) Average analyses of product sam- 
ples taken by the National Institute for Coal Research during 
1983, including more detailed analyses on some collierty prod- 
ucts not previously analyzed. van Vuuren, M.C.J.; Boshoff, 
H.P. (National Inst. for Coal Research, Pretoria (South 
Africa)). 1984. 19p. National Inst. for Coal Research, Box 
217, Pretoria, 0001 Republic of South Africa. File Number 
TI85901382. 
Bulletin No. 97. 


26653 (ORNL—6152, pp 5-32) Coal chemistry. May 
1985. NTIS, PC A10/MF AO1. File Number DE85010586. 

In Chemistry Division annual progress report for period 
ending January 31, 1985. 

This research program is aimed at obtaining a better under- 
standing of the chemical structure and reactivity of coal. The gen- 
eral approach involves the development and application of chemi- 
cal and spectroscopic techniques to coal, with the interpretation of 
results aided by parallel studies with appropriate model compounds. 
New insights into the quantitative aspects of the CP/MAS-'*C- 
NMR experiment applied to coal are described for a bituminous 
coal and its corresponding O-methy] derivatives, with a comparison 
of methods for preparing the O-methyl coals presented. The tech- 
nique of using carbanion bases to probe the distribution of acidic C- 
H groups in coals is applied to an O-methyl Anthracite. The poten- 
tial of this method to selectively introduce phosphorus labels into 
coal has been explored with model compounds. Aliphatic substi- 
tuents and linking groups excised from coal by the CF;SO3H cata- 
lyzed transalkylation reaction are quantitatively compared for nine 
coals of varying rank. Modifications in free radical reaction path- 
ways resulting from restricted mobility are presented for the ther- 
molysis of surface attached bibenzyl. The mechanism for the Na-K 
alloy induced C-C bond cleavage in the model compound, 1-ben- 
zylnaphthalene, is reported. 40 refs., 3 figs., 13 tabs. 


26654 (TNO-HMT-R—84-89) Fully automated determi- 
nation of organic sulfur in coal by means of scanning electron 
microscopy combined with X-ray microanalysis. Timmner, 
J.M.; Van der Burgh, N. (Nijverheidsorganisatie TNO, 
Delft (Netherlands). Hoofdgroep Maatschappelijke Techno- 
logie). Jul 1984. 23p. (In Dutch). Nijverheidsorganisatic 
TNO, Delft (Netherlands). Hoofdgroep Maatschappelijke 
Technologie. 

Scanning electron microscopy combined with energy-disper- 
sive X-ray microanalysis (SEM/SRMA) affords special possibilities 
in the structural investigation and analysis of coal. A fully automat- 
ed version of SEM/XRMA for the determination of organic sulfur 
in coal is described. The values found by this technique are in good 
agreement with those found by the usual classical methods, provid- 
ed the coal has a low content of pyrite. For coals high in pyrite, 
however, the classical methods give considerably lower values of 
organic sulfur than SEM/XRMA does. In the classical analysis, the 
values are obtained by so-called substraction methods. The discrep- 
ancy is very probable due to the incomplete extraction of pyrite in- 
clusions in the wet analysis of coal. The result is a too low value 
for the pyrite content, and consequently, a too high value for or- 
ganic sulfur. (In Dutch) 


26655 (TNO-HMT-R—84-90) Use of scanning electron 
microscopy and X-ray microanalysis in coal characterization. 
Van der Burgh, N.; Timmner, J.M. (Nijverheidsorganisatie 
TNO, Delft (Netherlands). Hoofdgroep Maatschappelijke 
Technologie). Jul 1984. 38p. (In Dutch). Nijverheidsorgani- 
satie TNO, Delft. (Netherlands). Hoofdgroep Maatschappe- 
lijke Technologie. 

A survey is given of the work in the years ranging from 
1981 to 1983 inclusive carried out within the scope of the partial 
project: coal characterization by means of scanning electron mi- 
croscopy in combination with X-ray microanalysis (SEM/XRMA). 
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Attention was paid to the following subjects: composition of the 
coal as to minerals and macerals, apart from a qualitative analysis 
of the minerals, a study having been made of the way in which the 
minerals and macerals are bounded; the quantitative analysis of the 
elements occurring in the minerals, i.e. Al, Si, Cl, K, Ca, Ti and Fe, 
by the side of the determination of the total sulfur content and the 
content of organically bound sulfur; the chemical bonding of sulfur. 
(in Dutch) 
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REFER ALSO TO CITATION(S) 26564, 26591 


26656 (BHRA-RR—1628) Rheological and loop pipeline 
tests on colliery waste. Mistry, V. (BHRA Fluid Engineer- 
ing, Cranfield (UK)). 1981. 16p. BHRA Fluid Engineering, 
Cranfield, England. 

Pipeline loop tests were performed on the BHRA 3 in. (76 
mm) bore slurry facility on colliery waste (coal washery tailings) at 
three different concentrations. The object of these tests was to ob- 
serve deposit velocity phenomena, pressure drop characteristics and 
stop/start behaviour. Results of the test work were analysed and 
used to predict the performance in 6 inch (152 mm) diameter pipe- 
line. Back-up rheological tests were also undertaken and these in- 
cluded viscometry, particle size analysis, simple settling tests and 
inclined pipe tests. (11 refs.) 


26657 (BHRA-RR—1630) An investigation into the hy- 
draulic transport of coarse particle slurries. Boothroyde, J. 
(BHRA Fluid Engineering, Cranfield (UK)). 1981. 16p. 
BHRA Fluid Engineering, Cranfield, England. 

This report covers work carried out during the period July 
1977 to October 1978 concerned with the hydraulic transport of 
colliery spoil. The test programme, however, involved pumping 
materials where attrition was not a major factor so as to character- 
ise the behaviour of coarse particles and mixtures of coarse and fine 
solids. All test work was carried out in the Association's large 
slurry-test facility using the main circuit of 0.2 m diameter pipe. 
The experimental procedures are described along with a detailed 
presentation and analysis of results. Data have been correlated 
where possible to enable predictions of hydraulic gradients to be 
made. The main conclusions of the work are summarised and some 
recommendations made for further work. (11 refs.) 


26658 (DOE/ET/15492—1817) Laboratory/bench scale 
testing and evaluation of APT Dry Plate Scrubber. Twentieth 
quarterly report, December 1, 1984-February 28, 1985. (Air 
Pollution Technology, Inc., San Diego, CA (USA)). 28 Mar 
1985. Contract AC21-80ET15492. 38p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85011787. 

The APT Dry Plate Scrubber (DPS) uses a shallow, dense 
mobile bed of solid collector granules which move across a perfo- 
rated plate. The gas stream containing fine particles and vapors is 
moved upward through the perforations to form high velocity gas 
jets. The fine particles are removed by inertial deposition onto the 
collector granules or by direct interception. Electrostatic forces 
also can be used to improve the collection efficiency and increase 
the adhesive forces between the particles and collectors. The DPS 
column consists of a series of collection stages (perforated plates) 
with the collectors either passing sequentially over each stage or 
being fed separately to each stage. The stages can be designed so as 
to promote the collection of large particles on the lower stages and 
the collection of fine particles and alkali vapors on the upper 
stages. The objective of this project is to conduct a bench scale ex- 
perimental evaluation of the DPS at high temperature and pressure 
to determine its potential for controlling particulate and alkali 
vapor emissions from PFBC processes. 14 figs., 12 tabs. 
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26659 (DOE/MC/20481—1701) Gas-surface study of 
contaminant reactions in combustion. Covering the period: 
September 26, 1983-September 26, 1984. Siriwardane, R.V. 
(West Virginia Univ., Morgantown (USA). t. of Chemi- 
cal Engineering). [1985]. Contract AT21-83MC20481. 100p. 
NTIS, PC A05/MF A011; 1; GPO Dep. File Number 
DE85004569. 

The interaction of SO2 and NO with single-crystal surfaces 
of SiO. and AlkOs at temperatures of 298, 473, and 673K, which 
were covered by various amounts of sodium and iron was studied 
using x-ray photoelectrons spectroscopy. The sodium was deposited 
on SiO. in the Na* state, as indicated by an Auger parametric 
study. Scanning electron microscopy showed dramatic changes in 
surface morphology on SiO. after deposition of sodium. The 
amount of adsorbed SO: increased with increasing sodium deposi- 
tion for both 298 and 473K. This adsorbed sulfur was identified as 
sulfite. Sticking probability calculations indicated that the reaction 
was a first-order or direct one-site adsorption. The initial sticking 
probability increased with increasing sodium coverage. When the 
SO, reaction was carried out at 473K, both the amount of adsorbed 
SO, and the initial sticking probability were higher than that at 
298K. No reaction was observed at 673K. The iron was deposited 
on AlOs in Fe® state. At low coverages iron was partially oxidated 
due to its interaction with AlO. The amount of adsorbed NO in- 
creased with increasing iron coverage. However, at very high iron 
coverages, there was a decrease in adsorption. This indicated that 
the aluminium ions may be activating the iron atoms for NO ad- 
sorption. There was also an increase in adsorption with increasing 
temperature for high-iron coverages, but NO adsorption decreased 
for low-iron coverages. Sticking probability calculations indicated 
that the adsorption was mobile and dissociative. Binding energy of 
the nitrogen peaks indicated that NO was adsorbed onto the Fe/ 
AkOs surface as a nitride. SO. interacted with both iron deposited 
on alumina and sodium deposited on alumina at 298, 473, and 673K. 
The adsorbed sulfur on Fe/AlzOs was identified as sulfide and sul- 
fate while on Na/AlOs it was identified as sulfite. 53 refs., 15 figs., 
8 tabs. 


26660 (DOE/MC/21313—T1) Reaction kinetics and 
physical mechanisms of ash agglomeration. Progress report, 
August 24-November 23, 1984. Carty, R.H.; Mason, D.M.; 
Babu, S.P. (Institute of Gas Technology, Chicago, IL 
(USA)). Jan 1985. Contract AC21-84MC21313. 21p. NTIS, 
PC A02/MF A011; GPO Dep. File Number DE85011796. 

The work performed on the research program, “Reaction 
Kinetics and Physical Mechanisms of Ash Agglomeration,” is de- 
scribed. This program consists of four tasks: (1) Test Plan Develop- 
ment, (2) Effect of Mineral Type and Distribution on Ash Behav- 
ior, (3) Rates of Mineral Matter Interaction in the Gasifier Oxida- 
tion Zone, and (4) Ash Particle Dynamics Studies. The research 
program addresses the key issues of ash particle contact, conditions 
and rates of reaction of mineral matter, and agglomeration condi- 
tions in fluidized-bed gasification. In particular, the objectives of 
the investigation are: to determine the effect of coal mineral matter 
variation on the behavior of ash and to correlate this behavior to a 
detailed petrographic analysis of the mineral matter present in the 
coal; to determine the reaction rates of individual clays and silica 
with the pyrite and carbonates of coal as a function of temperature, 
pressure, and gas composition; and to determine the feasibility of 
employing the dielectrophoretic manipulation technique to identify 
the conditions under which colliding ash particles coalesce, shatter, 
or deposit. The test plan for Task 1 was completed and was ap- 
proved by the Department of Energy. Also, selection of the coals 
to be tested in the study of the effect of mineral matter type and 
distribution on ash behavior was begun. 


26661 (DOE/PC/60261—T13) Research and development 
for advanced combined NO/sub x//SO2 removal systems. 
Technical progress report No. 19. Kanter, I.E. (Westing- 
house Electric Corp., Pittsburgh, PA (USA)). Apr 1985. 
Contract AC22-83PC60261. 18p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE85010600. 

This project will evaluate the feasibility of using a glow dis- 
charge chemical reactor to simultaneously remove at least 90% of 
the NO/sub x/ and SO: from coal-fired combustion flue gases from 
utility and industrial sources. The 24 month study proceeds in three 
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phases starting with feasibility tests on a 75 CFM unit, through op- 
timization and operation of a 600 CFM module. Characterization of 
the final product will be made. Highlights of progress achieved 
during the period from February 24, 1985 to March 31, 1985 are 
summarized under the headings: 75 CFM unit, temperature depend- 
ence of ozone production, and gas stream diagnostics. NO/sub x/ 
discharges data charts and NO/sub x/SO/sub x/ data charts are in- 
cluded. 2 figs., 1 tab. 


26662 (DOE/PC/60802—T2) Aerosol formation from 
pulverized coal combustion. Quarterly report No. 5. —_ 
W.P.; Peterson, T.W. (Arizona Univ., Tucson (USA). 

of Chemical Engin ng 1 Dec 1984. Contract FG 2. 


A03/MF A01; GPO Dep. File 


83PC60802. 31p. NTIS, 
Number DE85009649. 

This quarterly report deals exclusively with the techniques 
and methods presently employed for the extraction of representa- 
tive aerosol samples. A complete characterization of the particles 
generated during the combustion of pulverized coal requires a sam- 
pling technique which does not alter the extracted distribution. 
Such a technique has been successfully developed and employed in 
this laboratory, and this report presents a detailed description of 
this system. 8 refs., 7 figs., 8 tabs. 


26663 (DOE/PC/60802—T3) Aerosol formation from 
pulverized coal combustion. Quarterly report No. 6. Linak, 
W.P.; Peterson, T.W. (Arizona Univ., Tucson (USA). Dept. 
of Chemical Engineering). 1 Mar 1985. Contract FG22- 
83PC60802. 2ip. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85011700. 

A detailed comparison of aerosol particle size distributions 
reported in the literature and measured distributions is presented. 
The literature data represents a wide range of experimental systems 
(drop tube studies, laboratory combustors and full scale power 
plants), sampling locations, combustion conditions, coal types (bitu- 
minous, subbituminous and lignite coals), and particle size instru- 
mentation (optical, electrical, diffusion battery, impaction and mi- 
croscopic techniques). While a great deal of variation was seen in 
results, both with respect to the literature data and with respect to 
comparison of that data this data, there were nonetheless many si- 
milarities in the qualitative aspects of all studies. 


26664 (DOE/PC/61503—1) Evaluation of pilot ESP 
used with a spray dryer FGD system at Pittsburgh Energy 
Technology Center, Bruceton, PA, September 1983-May 
1984, Volume I. Sherow, J.D.; Tulenko, D.M. (Wheelabra- 
tor-Frye, Inc., Pittsburgh, PA (USA). Air Pollution Control 
Div.). [1985]. Contract FC22-83PC61503. 35p. NTIS, PC 
A03/MF AOI; 1; GPO Dep. File Number DE85011151. 

Testing was done to evaluate the performance of an ESP 
with a rotary atomizer spray dryer installed upstream of the ESP. 
Three Eastern coals, two medium sulfur and one low sulfur, were 
fired in a 500 lb/h boiler. The ESP performance was measured 
without the spray dryer in operation, with the spray dryer oper- 
ation at 70, 80 and 90% SO: removal efficiencies and with 80% 
SO. removal efficiency using recycled spray dried ash from the 
ESP and fresh slurry. The ESP was operated with constant gas 
volume, collecting area and power input to minimize the variations 
in test results. It ws found that an ESP can be used to collect 
scrubbed gas and flyash, and the conveyance of the spray dried 
product and flyash is not a problem. The test results show that both 
inlet and outlet particulate laodings increase with varying spray 
dryer slurry rates and the ESP efficiency remains about the same. 
The Coal I ESP efficiency increased several tenths of a percent 
with the spray dryer in operation while Coal II and III efficiencies 
dropped several tenths of a percent. The increase or decrease in ef- 
ficiency depends upon the flyash and flue gas chemistry. The data 
obtained can be of help in determining if an ESP retrofitted with a 
spray dryer can meet New Source Performance Standards (NSPS). 
Before this determination can be made, the operating conditions of 
the full-scale ESP to be retrofitted must be known. 
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26665 (DOE/PC/61503—2) Evaluation of pilot ESP 
used with a spray dryer FGD system at Pittsburgh Energy 
Technology Center, Bruceton, PA, September 1983-May 
1984. Volume II. eelabrator-Frye, Inc., Pittsburgh, PA 
(USA). Air Pollution Control Div.). 1985. Contract’ FC22- 
83PC61503. 130p. NTIS, PC A07/MF AOl; 1; GPO Dep. 
File Number DE85011152. 

This report presents the emission test results of an electro- 
static precipitator (ESP) serving the 500 lb/hr coal-fired boiler of 
Pittsburgh Energy Technology Center in Pittsburgh, Pennsylvania. 
This report is the third in a three phase test program to evaluate 
the performance of an ESP following a flue gas desulfurization 
system. Phase I testing was performed for medium sulfur (1.6%) 
coal. It consisted of emission tests 1 through 28 and particle size 
samples 1 through 15. Phase II testing was performed for high 
sulfur (3.0%) coal. It consisted of emission tests 29 through 58 and 
particle size samples 16 through 31. Phase III testing was per- 
formed for low sulfur (0.7%) coal and consisted of emission tests 59 
through 80 and particle size samples 32 through 42. Testing for 
each of the three phases was divided into three parts. The first part 
consisted of baseline runs with only the boiler and ESP on-line; the 
second part consisted of lime slurry runs with boiler, spray dryer 
and ESP on-line and with nominal 70, 80, and 90% SO. removal; 
and finally the third part consisted of lime slurry runs with a por- 
tion of the ESP hopper catch (ESP inlet fly ash) being recycled. 63 
figs., 21 tabs. 


26666 (EPRI-CS—3257, pp 9/1-9/32) 22 MW coal-fired 
demonstration of dry SO/sub/2 scrubbing with sodium sor- 
bent compounds. Muzio, L.J.; Sonnichsen, T.W.; Green, 
G.P.; Brines, H.G.; Hooper, R.G. Nov 1983. Electric 
Power Research Inst., Palo Alto, CA. (CONF-8303125—). 
From 2. conference on fabric filter technology for coal-fired 
power plants; Denver, CO, USA (22 Mar 1983). 
full-scale demonstration of SO/sub/2 removal by the in- 
jection of dry sodium sorbents upstream of a fabric filter baghouse 
was conducted at Public Service Company of Colorado's Cameo 
Unit 1. Five sodium compounds were tested: nahcolite, naturally 
occurring trona from Wyoming and California, a commercially pro- 
duced sodium sesquicarbonate and soda ash. The program demon- 
strated the capability of 70 percent SO/sub/2 removal with the in- 
jection of nahcolite and the trona materials without detrimental im- 
pacts on baghouse operation or performance. SO/sub/2 removals 
were shown to be primarily a function of the type and quantity in- 
jection. The performance of all three trona materials was below 
that of nahcolite. Significant reductions in the rate of reaction be- 
tween nahcolite and SO/sub/2 were observed at flue gas tempera- 
tures at the baghouse inlet below 275 F. The reaction rate between 
SO/sub/2 and trona was not affected by reduced baghouse tem- 
peratures. Soda ash was ineffective as a scrubbing agent even at 
high injection rates with a maximum SO/sub/2 removal of 15 per- 
cent. The dry injection of nahcolite and trona also resulted in a si- 
multaneous removal of nitric oxide of the order of 10 percent. (5 
refs.) 


26667 (EPRI-CS—3257, pp 10/1-10/29) Economics of 
dry FGD by sorbent injection. Naulty, D.J.; Scheck, R.W.; 
McDowell, D.A.; Hooper, R. Nov 1983. Electric Power 
Research Inst., Palo Alto, CA. (CONF-8303125—). 

From 2. conference on fabric filter technology for coal-fired 
power plants; Denver, CO, USA (22 Mar 1983). 

leas 4 designs were developed for dry sorbent injec- 
tion into duct work upstream of a fabric filter. Uncertainties in ma- 
terial handling, pulverization, and waste disposal were investigated 
in detail and designs were produced as a basis for cost estimating. 
Dry sorbent injection of trona and nahcolite was evaluated relative 
to the more conventional spray dryer FGD system for a 0.5 per- 
cent sulfur coal application. Capital costs of the trona and nahcolite 
dry injection systems were about 25/kW dollars, compared to 115/ 
kW dollars for spray drying. On a levelized cost basis, trona injec- 
tion was least expensive, followed by nahcolite injection and spray 
drying. However, these economics were found to be highly sensi- 
tive to the delivered price of the sorbent, sulfur content of the coal, 
and the removal required. Cost for waste disposal and the size of 
generating plant were found to be important but less significant. 
The technical portion of the evaluation indicates dry sorbent injec- 
tion has advantages in operation, maintenance, simplicity, utility 
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use, pressure drop, and shorter construction time. Disadvantages in- 
clude a larger and more elaborate disposal area design. Additional 
disadvantages for nahcolite include reagent availability and temper- 
ature sensitivity. (5 refs.) 


26668 (EPRI-CS—3863) Dewatering to stabilize fly ash 
disposal ponds. Final report. Delaney, B.T.; Cluen, G.J.; 
Floess, C. (Ground/Water Technology, Inc., Denville, NJ 
(USA)). May 1985. 136p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T185920666. 

The required removal of an inactive fly ash pond at the 
Seward Generating Station posed three related problems to Penn- 
sylvania Electric Company. The saturated, unstable fly ash was dif- 
ficult to excavate, to transport and to place on the disposal pile at 
slopes steep enough to be contained within the limited available 
storage area. This report describes: the performance of a limited 
field testing using a vacuum wellpoint dewatering system; the ex- 
trapolation of the test data into an overall dewatering scheme; the 
testing and monitoring performed on the fly ash and dewatering 
system during ash removal; and the recommended procedures to be 
used for applying the methods described to other fly ash ponds. 
The wellpoint system utilized at this site was capable of improving 
the condition of the fly ash to the extent that excavation of the ash 
could easily be performed with a tire mounted front end loader op- 
erating from the natural clay bottom of the pond. Of the initial 
twelve-foot average thickness of ash, the residual unstable material 
after dewatering was less than one foot thick. Hauling and disposal 
problems were also improved since the ash would no longer flow 
when being bumped. 21 refs., 56 figs., 9 tabs. 


26669 (EPRI-CS—3953) Evaluation of a 2.5-MW spray 
dryer/fabric filter SO. removal system. Blythe, G.M.; Burke, 
J.M.; Glover, R.L. (Radian Corp., Austin, TX (USA)). May 
1985. 305p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI85920646. 

Since February 1982, the Electric Power Research Institute 
has been conducting a test program on a 2.5 MW equivalent spray 
dryer/fabric filter FGD pilot unit. The goals of the program have 
been to confirm the capabilities of the spray dryer FGD process 
and to provide the electric utility industry with design and operat- 
ing information for spray dryer/fabric filter systems. The pilot unit 
treats 5000 to 9000 acfm of flue gas from the Public Service of Col- 
orado Arapahoe Station. The spray dryer is 10 feet in diameter and 
is equipped with a rotary atomizer. The fabric filter is a reverse gas 
cleaning unit, and uses 36 full-size (12 inches by 35 feet) fiberglass 
bags with a Tricoat finish. This report documents results from Feb- 
ruary 1982 through August 1983. Most tests have been conducted 
with lime reagent, and mostly with fabric filter solids recycle rather 
than once-through operation. Inlet SO. concentrations of 350 ppM 
and 1000 ppM have been tested during this period. Variables stud- 
ied have included Inlet SO. concentration, flue gas flow rate, rea- 
gent ratio (Ibs recycle solids per Ib fresh lime solids), approach to 
adiabatic saturation at the dryer outlet, atomizer feed configuration 
and system makeup water composition. 24 refs., 84 figs., 41 tabs. 


26670 (EPRI-CS—-3954) Field evaluation of a utility 
spray dryer system. Final report. Blythe, G.M.; Burke, J.M.; 
Lewis, D.L.; Thompson, C. (Radian Corp., Austin, TX 
(USA)). May 1985. 262p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T185920647. 

This program, co-funded by the US Environmental Protec- 
tion Agency and the Electric Power Research Institute, has result- 
ed in an evaluation of a full-scale utility spray dryer/baghouse dry 
FGD system. The system is installed at the Northern States Power 
Company's Riverside Station and treats flue gas from a nominal 100 
MW of coal-fired power generation. This has been the first inde- 
pendent evaluation of a full-scale spray dryer/baghouse system. For 
the test program, two different coals were used as boiler fuels. One 
coal was a subbituminous coal and coke mixture with a nominal 
1.2% sulfur content. The second was a 3.4% sulfur Illinois bitumi- 
nous coal. The test program was conducted from July to October 
1983. SO2 removal, particulate emissions, sulfuric acid removal and 
extensive process data were recorded. Low sulfur coal tests indicat- 
ed that 75% SO. removal was achievable in the short-term at rea- 
gent ratios of 0.6 to 0.7, and 90% SOz removal was achievable at a 
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reagent ratio of about 0.8. An average removal of nearly 90% was 
achieved in short-term tests with high sulfur coal at reagent ratios 
of 1.3 to 1.4. Calcium chloride addition to the atomizer feed slurry 
was found to reduce the lime addition requirements for high sulfur 
tests by approximately 25%. 19 refs., 38 figs., 64 tabs. 


26671 (TNO-HMT—83-015703) Inventory of internation- 
al research programs on fugitive dusts by storage and transit 
of coal. Report of a visit to Sweden. Vermeulen, P.E.J.; 
Lanting, R.W. (Hoofdgroep Maatschappelijke Technologie 
TNO, Apeldoorn (Netherlands)). Nov 1983. 53p. (In 
Dutch). Hoofd p Maatschappelijke Technologie TNO, 
Apeldoorn, Netherlands. 

As part of the Dutch programme on fugitive dust emission, a 
visit has been paid to Sweden. This report gives a report of the 
visit. (In Dutch) 


26672 (TNO-HMT—83-015703A) Inventory and assess- 
ment of international programs on fugitive coal dust. 
Visit to the United Kingdom. Vermeulen, P.E.J.; Lanting, 
R.W. (Hoofdgroep Maatschappelijke Technologie TNO, 
Apeldoorn (Netherlands)). Dec 1983. 27p. (In Dutch). 
Hoofdgroep Maatschappelijke Technologie TNO, Apel- 
doorn, Netherlands. 

As part of the Dutch programme on fugitive dust emission a 
visit has been paid to two research laboratories in the U.K. A sum- 
mary of work performed in the U.K. is given. (In Dutch) 


26673 (TNO-HMT—84-0451) Inventory of international 
research programs on fugitive dust from storage and transit of 
coal. Vermeulen, P.E.J. (Hoofdgroep Maatschappelijke 
Technologie TNO, Apeldoorn (Netherlands)). May 1984. 
35p. (In Dutch). Hoofdgroep Maatschappelijke Technologie 
TNO, Apeldoorn, Netherlands. 

An overview is given of R and D activities related to fugi- 
tive coal dust from handling and storage. This review is based on 
the available literature, letters, personal communications and study 
visits. Research activities are carried out in Australia, Belgium, 
Canada, Denmark, Germany, UK, Finland, Ireland, Italy, Japan, 
U.S.A., South Africa and Sweden. (In Dutch) 


26674 (TNO-HMT—84-0457) Inventory of the available 
literature on fugitive dust during storage and (trans)-shipment 
of coal. Vermeulen, P.E.J.; Visser, G.T. (Hoofdgroep 
Maatschappelijke Technologie TNO, Apeldoorn (Nether- 
lands)). Jun 1984. 158p. (In Dutch). Hoofdgroep Maatschap- 
pelijke Technologie TNO, Apeldoorn, Netherlands. 

The available literature regarding fugitive dust caused by the 
storage and handling of coal is surveyed. This overview is made 
using a literature data base, specifically developed for the OWS-1 
study, part of the National Research Program Coal (NOK). It is 
concluded that most of the available references deal with the topics 
‘emissions’, ‘concentration and deposition measurements’, ‘nuisance/ 
perception of coal dust’ and ‘abatement techniques for fugutive coal 
dust’. (In Dutch) 


26675 (TNO-HMT—84-02601) Inventory and assessment 
of the international state of control methods applied to fugi- 
tive coal dust. Eggels, P.G. (Hoofdgroep Maatschappelijke 
Technologie TNO, Apeldoorn (Netherlands)). Jul 1984. 
78p. (In Dutch). Hoofdgroep Maastschappelijke Technolo- 
gie TNO Apeldoorn, Netherlands. 

With the state of the technique as it stands at the present, it 
is of the general opinion that practically complete control of the fu- 
gitive coal dust problem can be achieved. At the present time how- 
ever total elimination of fugitive coal dust has hardly been 
achieved, this may be due to the financial consequences associated 
with the task. (In Dutch) 


26676 (TNO-HMT—84-05458) Inventory of international 
research programs on fugitive dusts from storage and trans- 
port of coal. Report of visits to USA and Canada, March 


1984, Vermeulen, P.E.J.; Lanting, R.W. (Hoofdgroep 
Maatschappelijke Technologie TNO, Apeldoorn (Nether- 
lands)). May 1984. 67p. (In Dutch). Hoofdg: oe Maatschap- 
pelijke Technologie TNO, Apeldoorn, Netherlands. 
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As part of the Dutch programme on fugitive dust emission, 
visits have been made to the US and Canada. This report gives a 
report of these visits. (In Dutch) 


26677 (TNO-HMT—84-013008) Inventory and assess- 
ment of the international state of art regarding aspects of fu- 
gitive dusts from storage and transit of coal. Stork, B. (ed.). 
(Hoofd Maatschappelijke Technologie TNO, Apel- 
Mastschappetiike ‘Technologie "TNO, Apeldoorn, 
gr echnologie loorn, 
Netherlands. _ " 

The Dutch organization for applied scientific research TNO 
has carried out within the framework of the National Coal Re- 
search Programme (NOK) a review and evaluation of the interna- 
tional state of the art of all aspects of fugitive coal dust occurring 
at the coal storage and handling. This report gives extensive results 
and conclusions extracted from 15 subreports which have been 
issued up to now. The main conclusions are: the problem is local 
and is restricted to distances no further than 1.5 km from the 
source; annoyance by contamination is the problem, health effects 
are not likely to occur. The report contains recommendations for 
emission factors, control efficiencies, dispersion and deposition 
models to be used but states at the same time that much further re- 
search is required in order to obtain reliable figures/models/final 
conclusions. Recommendations for further work are presented. (In 
Dutch) 


(TNO-HMT-P—84-19) A convenient method com- 
bining the morphological and chemical analysis of coal fly ash 
with particle size determination. Gay, A.J.; Van Duin, P.J.; 
Van der Burgh, N. (Nijverheidsorganisatie TNO, Delft 
(Netherlands). Hoofdgroep Maatschappelijke Technologie) 
May 1984. 12p. Nijverheidsorganisatie TNO, Delft (Nether- 
lands). Hoofdgroep Maatschappelijke Technologie. 

Fly ash from a pulverized coal combustor (or any other 
combustor, e.g. fluidized bed) is examined with a scanning electron 
microscope. Micrographs thus obtained give information about th« 
morphology of the fly ash. Microanalysis with an energy dispersive 
X-ray spectrometer and a special computer programme for ZAF 
correction, in combination with scanning electron microscopy 
allows for a quick determination of the concentrations of up to 8 
major elements. From SEM micrographs the average particle size 
as well as its standard deviation, the distribution curve and the dis- 
tribution histogram are determined using an HP 85 computer - HP 
911A Graphics Tablet combination. In this way satisfactory che: i- 
cal and physical characterization of fly ash can be performed in 
matter of hours and the results stored for further reference in the 
form of photographs and computer print-out. (In English) 


26679 (TNO-HMT-R—84-91) Morphology and chemical 
composition of some fly ash samples from a coal-fired power 
plant. Gay, A.J. Li ga TNO, Delft (Neth- 
erlands). Hoofdgroep — ee ijke Technologie). Jun 
1984. 21p. Nijverheidsorganisatie TNO, Delft (Netherlands). 
Hoofdgroep Maatschappelijke Technologie. 

Samples of fly ash collected from the electrostatic precipita- 
tors (ESP) and from the stack of a coal-fired power plant were ana- 
lyzed for morphology and chemical composition. Morphology was 
studied by means of light and scanning electron microscopy. Con- 
centrations of major and minor elements (Al, Ca, Fe, K, Mg, Na, 
Si, Ti), sulfur and carbon as well as those of trace elements (As, Be, 
Cd, Co, Cr, Cu, Mo, Ni, Pb, Sb, Se, V, Zn) in fly ash and coal 
were determined by various methods. Fly ash from the ESP shows 
morphological and chemical composition typical for its kind. Fly 
ash from the stack shows incongruous values for some major ele- 
ments, sulfur and carbon, no enrichment in trace elements corre- 
sponding to its particle size, and is strongly contaminated with 
fibres from the filter and with iron oxide from the sampler. This 
suggests the inadequacy of the sampling method and apparatus used 
for this purpose. (In English) 
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eases disan An  e tabing ‘ton ten tpg of or 

or types o 
eee akae tone filters, glass paper and electrified sand. De 
Haan, P.H. (Nijverheidsorganisatie TNO, Delft (Nether- 
lands). Kunststoffen en Rubber Inst.). May 1984. 25p. (In 
Dutch). Nijverheidsorganisatie TNO, Delft (Netherlands). 
Kunststoffen en Rubber Inst. 

The efficiency and pressure drop during dust loading has 
been measured of three different filter materials, namely glass fibre 
felt, glass paper, and an electrified fixed granular bed filter. In all 
cases a flat clean sample of material has been used. The samples are 
loaded with resuspended fly ash from a pulverized coal combustor. 
The gas velocities, V, were 0.05 m/s and 0.2 m/s, and the dust con- 
centration about 1 g/m/sup/3. The initial pressure drops across the 
glass fibre felt and the granular bed filter are approximately equal. 
The initial pressure drop across the glass paper is a factor of 6 to 8 
higher. The capture of dust in the glass fibre felt is based on ‘cake 
filtration’. The initial penetration is high but is reduced drastically 
by the formed dust cake. The increase of pressure drop is about 2.7 
kPa m2/kg at V equals 0.05 m/s, and rises with gas velocity. In the 
glass paper filter, too, the deposition of dust occurs at the surface 
of the filter, but penetration is low, also at low dust loading. The 
increase of pressure drop is equal to that of the glass fibre felt. The 
dust capture by the electrified granular filter is based on in-depth 
filtration. A surface layer of dust is hardly formed. The increase of 
the pressure drop is less than in the case of the fibre filters and in- 
dependent of the gas velocity. The penetration for submicron parti- 
cles is higher, but almost independent of the dust loading of the 
filter. The granular filter shows a somewhat lower filter efficiency, 
but also a lower pressure drop than both the fibre filters. (In 
Dutch) 


26681 Portland cement for SO. control in coal-fired 
power plants. Steinberg, M. (to Dept. of Energy). US Patent 
Application 6-661,842. 17 Oct 1984. 12p. Contract AC02- 
76CHO00016. 

A method is described for removing oxides of sulfur from 
the emissions of fossil fuel combustion by injecting portland cement 
into the boiler with the fuel, the combustion air, or downstream 
with the combustion gases. The cement products that result from 
this method is also described. 1 tab. 


26682 Gasifier wastewater treatment: phase I cooling 
tower assessment. Mann, M.D.; Hendrickson, J.G.; Wilson, 
W.G.; Winton, S. (University of North Dakota, Energy Re- 
search Center, Grand Forks, ND). AIChE National Meeting; 
No. 78F, 37(Aug 1984). (CONF-840828—). 
From International synfuels policies and technologies sympo- 
sium; bow any PA, USA (19 Aug 1984). 
The Great Plains Gasification Associates (GPGA) plant at 
Beulah, North Dakota, and many other gasification plants in the 
future will be generating millions of liters of wastewater per day. 
Due to the limited number of gasifiers operating in this country, 
there is a’ need to develop environmental data concerning the 
wastewaters produced from the various gasification processes. The 
University of North Dakota Energy Research Center (UNDERC) 
has been operating a pilot-scale oxygen blown fixed-bed gasifier 
with lignite to provide wastewaters for subsequent characterization 
and treatment and reuse studies. UNDERC also has a pilot-scale 
wastewater treatment system designed according to proposed com- 
mercial applications. These capabilities have led to the development 
of an extensive wastewater treatment/reuse program at UNDERC. 


26683 Fate of contaminants during treatment of H-coal 
process wastewater. Drummond, C.J.; Feely, T.J.; Miller, 
R.D.; Noceti, R.P. (Pittsburgh Energy Technology Ctr., 
Pittsbur PA). AIChE National Meeting; No. 78E, 35(Aug 
1984). (CONF-840828—). 

From International synfuels policies and technologies sympo- 
sium; Philadelphia, PA, USA (19 Aug 1984). 

The ultimate fate of the components present in the process 
wastewaters produced by coal liquefaction and gasification facilities 
is of interest to those developing effective treatment strategies. 
Conversion processes generate wastewaters containing relatively 
high concentrations of phenol, ammonia, cyanide, and hydrogen 
sulfide, as well as other organic and inorganic compounds. These 
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components are not unique to coal conversion process wastewaters 
and are also found in various combinations in wastewaters of the 
petroleum, steel, and chemical process industries, among others. 
The bulk of the contaminants must be removed from the 
wastewater prior to reuse or discharge to the environment. 


0109 Environmental Aspects 


REFER ALSO TO CITATION(S) 26751, 28675, 28714 


26684 (DOE/FE/55014—T12) [Great Plains Gasification 
Associates] quarterly environmental report, first quarter 1985, 
(Great Plains Gasification Associates, Beulah, ND (USA)). 
Apr 1985. Contract FM02-82FE55014. 128p. NTIS, PC 
A07/MF AO1; 1; GPO Dep. File Number DE85011799. 

The environmental monitoring program and supplemental 
environmental program are covered in this quarterly report. The 
following topics are covered in the environmental monitoring pro- 
gram: permitting activities; ambient monitoring; plant discharge 
monitoring; pollution control unit emissions; surface mining and 
reclamation; and environmental incident summary. Under supple- 
mental environmental program, the following topics are reported: 
performance survey; wastewater control and steam generation; 
sulfur control; tar rejection outage; gasifier effluent control system; 
toxicity screening study; toxicant characterization; data base man- 
agement system; workplace characterization; fugitive emissions; epi- 
demiology; atmospheric program; effects of cooling tower effluents 
on terrestrial ecosystems; and contingency program. 12 figs., 44 
tabs. 


26685 (IMG-TNO-G—1314) Review of the effects of fu- 
gitive coal dust on biotic and non-biotic systems. Lanting, 
R.W.; Harssema, H. (Nijverheidsorganisatie TNO, Delft 
(Netherlands). Inst. voor Milieuhygiene en Gezondheid- 
stechniek). Jul 1984. 47p. (In Dutch). Nijverheidsorganisatie 
TNO, Delft (Netherlands). Instituut voor Milieuhygiene en 
Gezondheidstechniek. 

The following properties of fugitive coal dust were identi- 
fied to be of importance for the effects on biotic and abiotic sys- 
tems: high deposition velocity, strong variations in source strength 
both in time and space; low light reflection; chemical properties 
(content of sulfur, chloride and toxic metals); adhesive properties of 
smooth surfaces. Soiling of objects was found to be the most impor- 
tant effect. Using indicative dose-annoyance relations for soiling 
collected from literature, a preliminary mathematical description of 
the whole sequence from emission to effect seems to be feasible. 
Coal dust may play a role in the chemical deterioration (pit corro- 
sion) of aluminium. The effects on soil and on aquatic systems are 
of minor importance. Concerning the biotic environment, effects on 
vegetation (e.g. decrease in yield of agricultural crops in green- 
houses) may be expected at short distances from the source. (In 
Dutch) 


(PNL—5460-Vol.1) MELSAR: a mesoscale air 
quality model for complex terrain. Volume 1. Overview, tech- 
nical description and user's guide. Allwine, K.J.; Whiteman, 
C.D. (Pacific Northwest Labs., Richland, WA (USA)). Apr 
1985. Contract AC06-76RL01830. 155p. NTIS, PC A08/MF 
A01; 1; GPO Dep. File Number DE85010943. 

This final report is submitted as part of the Green River 
Ambient Model Assessment (GRAMA) program conducted at the 
US Department of Energy's Pacific Northwest Laboratory for the 
US Environmental Protection Agency. The GRAMA program has, 
as its ultimate goal, the development of validated air quality models 
that can be applied to the complex terrain of the Green River For- 
mation of western Colorado, eastern Utah, and southern Wyoming. 
The Green River Formation is a geologic formation containing 
large reserves of oil shale, coal, and other natural resources. Devel- 
opment of these resources may lead to a degradation of the air 
quality of the region. Air quality models are needed immediately 
for planning and regulatory purposes to assess the magnitude of 
these regional impacts. This report documents one of the models 
being developed for this purpose within GRAMA - specifically a 
model to predict short averaging time (= 24 h) pollutant concen- 
trations resulting from the mesoscale transport of pollutant releases 
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from multiple sources. MELSAR has not undergone any rigorous 
operational testing, sensitivity analyses, or validation studies. Test- 
ing and evaluation of the model are needed to gain a measure of 
confidence in the model's performance. This report consists of two 
volumes. Volume | contains the model overview, technical descrip- 
tion, and user’s guide, and Volume 2 contains the A) i 
which include listings of the FORTRAN code. 51 refs., 31 figs., 35 
tabs. 


26687 (USGS/WRI—83-4191) Reconnaissance of benthic 
invertebrates from tributary streams of the Yampa and North 
Platte River basins, northwestern Colorado. Britton, L-J. 
(Geological Survey, Lakewood, CO (USA)). 1983. 81p. US 
Geological Survey, Box 25425, Denver Federal Center, 
Denver, CO 80255. File Number T185901399. 

The benthic invertebrate communities in selected streams in 
coal mining areas were described and quantified. Field water-qual- 
ity measurements, including water temperature, specific conduct- 
ance, pH, dissolved oxygen, and bed material size were made to aid 
in assessing the relationship of stream water-quality conditions to 
benthic invertebrate communities. Density of organisms generally 
increased downstream in all streams sampled. 


0110 Reserves And Exploration 


REFER ALSO TO CITATION(S) 26703 


26688 (NERDDP-EG—84-298) Hydraulic powered seis- 
mic energy source. Stewart, D.B. (National Energy Re- 
search Development and Demonstration Council, Canberra 
(Australia)). Jul 1984. 90p. Department of Resources and 
Energy, GPO Box 858, Canberra, ACT 2601. 

This paper describes the development of a hydraulic pow- 
ered, single acting, vibrator seismic source for generation of seismic 
compression waves through cyclic sinusoidal loading on the earth’s 
surface. Also developed is an associated digital computer system 
for field operation during coal exploration. The system should help 
to solve exploration problems such as coal seam thickness, extent of 
seam parting and faulting, and may be used in surface surveys as 
well as below ground. (42 refs.) 


0120 Mining 
REFER ALSO TO CITATION(S) 26563, 26650, 28917 


26689 (BHRA-RR—1712) Water jet cutting of coal. 
Saunders, D.H.; Blackwell, A. (BHRA Fluid Engineering, 
Cranfield (UK)). Jun 1981. 24p. BHRA Fluid Engineering, 
Cranfield, England. 

Water jet ‘monitors’ are used to mine coal in several coun- 
tries, including Russia, Germany, China and Canada. This tech- 
nique is only successful for particular seam conditions and for rela- 
tively soft and friable coal. Recently water jets have been used in 
conjunction with conventional mechanical cutters on both shearing 
and ploughing machines. In some cases the jets are used as an aid 
to dust suppression, but in others, the jets are applied to deliberate- 
ly weaken the coal ahead of the mechanical cutter. A number of 
technical papers have been presented dealing with these various 
techniques. The object of this project was firstly, to carry out a lit- 
erature study to gather previously published information on coal 
cutting trials, and secondly to carry out a limited trial on samples 
of British coal to enable a preliminary comparison to be made. 


26690 (DOE/MC/19359—1795) Summary of the moni- 
toring and evaluation efforts on DOE/Resource Application 
Grant activities performed by western Indian Tribes. Final 


technical progress report, September 1, 1983-January 28, 


1984, (Harris and Associates, Engineers, Denver, CO 
(USA)). 20 Jan 1984. Contract AT21-82MC19359. 17p. 
NTIS, PC A02/MF A0Ol1; GPO Dep. File Number 
DE85003395. 

Task 6 has been part of the continuing effort by Harris & 
Associates, Engineers, Inc. to monitor and evaluate contract re- 
search for the DOE/METC “Methane Recovery from Coalbeds 
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Project”. The purpose of Task 6 was to provide field site monitor- 
ing and evaluation of five coalbed methane resource utilization 
projects granted under the Department of Energy-Resource Appli- 
cation (RA) program and to provide monitoring and evaluation of 
two resource delineation projects granted under the Department of 
Energy Methane Recovery from Coalbeds Project (Unconventional 
Gas Recovery Program). Performance of Task 6 was contracted to 
include eight brief site monitoring trips to project field sites, writ- 
ten reports of trip findings, trip planning and coordination, and at- 
tendance at the 1982 DOL/SPE Symposium. Task activities were 
divided among four subtasks, which are used as headings to report 
Harris & Associates activities. There were minor 

made in the terms and assignments of Task 6; these are discussed in 
the subtask sections. For Task 6 Harris & Associates monitored the 
activities of eight projects through various phases of their develop- 
ment. These projects were RA program projects with the Jicarilla 
Apache, Southern Ute, Choctaw, Crow and Muckleshoot Indian 
Tribes, administered by DOE/Region VIII in Denver, an RA pro- 
gram project with the Ute Indian Tribe, administered by DOE/ 
Region IV in Atlanta, a technology assessment project with Dames 
& Moore administered by ee ee aaa 
project with the Utah Geological and Mineralogical Survey admin- 
istered by DOE/METC. This report summarizes the monitoring 
and evaluation efforts. 

26691 (DOE/MC/19404—T20) Measurement of dynamic 
reservoir: reservoir conditions. Technical progress report, 
June 1984-March 1985, (United States Steel Corp., Monroe- 
ville, PA. Technical Center). 25 Apr 1985. Contract AC21- 
82MC19404. 14p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85010823. 

Progress report on the drainage borehole DHM-7 at the Oak 
Grove Test Site for the period June 1984 through March 1985 is 
presented. Gas and water production from Borehole DHM-7 have 
been monitored following its hydraulic stimulation in May 1984. 
Gas production has been poor, averaging 7600 cubic feet per day 
(cfd). This poor production has, in part, been the result of poor 
downhole dewatering-pump performance. The sucker-rod-type 
pump, which was installed following the stimulation, would not op- 
erate for extended periods when positioned below the Blue Creek 
coal seam. In this position, it would quickly plug with sand and/or 
coal fines. Successful sucker-rod-pump operation was only obtained 
when the pump was installed above the coal seam. This resulted in 
a constant hydrostatic head on the seam restricting gas flow. To 
overcome this problem, a progressing cavity pump has been in- 
stalled and positioned below the coal seam to remove the hydro- 
static head from the coal seam. Gas and water production will be 
monitored until late 1985, when mining is scheduled to intercept 
the bottom of the hole. 1 fig., 1 tab. 


26692 (EUR—8852-DE,EN,FR) Conference on. health in 
mines. (Commission of the European Communities, Luxem- 
bourg). 1983. 376p. (CONF-8305264—). European Commu- 
nity Information ice, 2100 M St., NW, Suite 707, Wash- 
ington, DC 20037. 

From Conference on health in mines; Lusembourg, Luxem- 
bourg (30 May 1983). 

The symposium covered technical measures of dust preven- 
tion and suppression in coal mines. Most of the subjects presented 
are the result of research projects funded by the European Coal 
and Steel Community, and there are also several papers from US 
researchers who, with the recent increase in longwall mining in the 
United States, have now become aware of the problem. Papers are 
in English, German, French or Italian. 24 papers have been ab- 
stracted separately. 


26693 ee pp 3-12) seme 
for dust control as a function of underground geology and the 
mining methods used in West Germany. Haarmann, K.R 
1983. (In German). Euro; Community Information Serv- 
ice, 2100 M St., NW, Suite 707, Washington, DC 20037. 
(CONF-8305260-). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg (30 May 1983). 

The use of high-pressure water for dust control on the face 
and in the roadways has become a matter of major interest. In all 
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sectors of mining engineering new methods of automation and 
remote control must be developed which will allow the workforce 
to operate at increasingly greater distances from the dust source, 
thus reducing the amount of dust to which the men are exposed. 
Continuous technical progress has had a direct effect on dust pro- 
duction. At the same time, the maximum permissible levels of dust 
exposure have been progressively reduced over various periods of 
time. The conditions for such progressive measures have been cre- 
ated as a result of intensive efforts in the field of dust control. Nev- 
ertheless, numerous problems remain to be solved. (In German) 


26694 eo pp 13-17) The present 
state of dust control in ited States coal mines. Breslin, 
J.A. 1983. European fame Information Service, 2100 
M St., NW, Suite 707, Washington, DC 20037. (CONF- 
8305264—). 


From Conference on health in mines; Luxembourg, Luxem- 


bourg (30 May 1983). 

Coderal law %, the United States limits the average concen- 

tration of respirable dust to which coal miners may be exposed to 
no more than 2.0 mg/m/sup/3. The limits are on dust exposures of 
miners in the highest risk occupations rather than in dust concentra- 
tions. Levels have been reduced greatly since the Federal Coal 
Mine Health and Safety Act of 1969, although there are still prob- 
lems with particularly those with double drum shearers. 
The work of the three Federal agencies which have responsibilities 
for mine health and safety are outlined. 


26695 (EUR—8852-DE,EN,FR, pp 19-41) Control of 
dust make on high-performance faces. Naquet, J. 1983. (In 
French). European Community Information Service, 2100 
M St., NW, Suite 707, Washington, DC 20037. (CONF- 
8305264—). 
From Conference on health in mines; Luxembourg, Luxem- 
bourg ee 1983). 
fight to control toxic dust is a difficult one. CdF have 
been constantly improving the technical measures available in this 
area, though the geological variations to be found underground 
have forced the coalfields to adopt specific solutions of their own. 
The level of success achieved has depended on two main factors: a) 
the availability of detailed and accurate information on dust levels 
and b) the degree of technical difficulty involved in reducing dust 
make and protecting personnel. Much progress has recently been 
achieved in this field by way of spraying backed-up by large quan- 
tities of spray water. However, such large amounts of water cre- 
ated a very difficult working environment and can give rise to inci- 
dents which impede coal clearance. Consequently, in addition to 
the improvements recently introduced, further technical research is 
to be carried out in the years ahead. This work will centre around 
an increase in dust-control efficiency using smaller quantities of 
water, e.g. by the automatic regulation of spraying or by an in- 
crease in water pressure as close as possible to the dust formation 
sources. These activities are to be backed up by other investigations 
(use of hoods, deflectors and dust extractors). (In French) 


26606  (EUR—8852-DE,EN,FR, pp 43-55) Ways in 


which wet-type dust control measures can be automated on 
coal faces with stripping winning. Schnier, M. 1983. (In 
German). European Community Information Service, 2100 
M St., NW, Suite 707, Washington, DC 20037. (CONF- 
8305264—). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg = May 1983). 

As an increasing proportion of West Germany’s coal output 
is produced from faces with stripping winning, dust control in this 
sector has assumed a correspondingly greater significance. As a 
result, both coal-face infusion and plough track spraying have 
become recognized techniques. At the outset the spray jets were 
activated manually along the entire face length during the winning 
operation. A much better system was then introduced in which 
only those jets in the vicinity of the coal plough were activated. 
The use of a permanent magnet on the plough blade and corre- 
sponding magnet valves on the spill-plates, to control jet actuation, 
proved effective provided that the components were properly serv- 
iced and maintained. An improved version of this system involved 
the use of the plough-path measuring equipment, located in the face 
control room, to activate the spray valves. Tone-frequency trans- 
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mission is now being employed increasingly to transmit command 
signals from the plough-path measuring device to the spray valves. 
Future ways of spraying the ploughing track can now be associated 
with the location of spray jets in the roofbar tip of the powered 
supports, possibly in conjunction with radio transmission of the 
control commands and the spraying of dust emission sources as a 
function of the changes in production rates. It may also prove pos- 
sible to use very high pressure water for coal cutting so as to create 
optimized conditions for dust control measures. (3 refs.) (In 
German) 


26697 (EUR—8852-DE,EN,FR, pp 57-73) The extrac- 
tion of respirable dust from machines working on longwall 
faces. French, A.G. 1983. arte Commmuniey rer. 
tion Service, 2100 M St., NW, te 707, Washington, DC 
20037. (CONF- 8305264—). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg (30 May 1983). 

Water-powered dust capture tubes, which consist of open- 
ended tubes containing high pressure water sprays to both entrain 
air and capture dust particles, offer the possibility of providing ef- 
fective dust control when integrated into mining machines, Steps 
taken towards developing practical systems based on these devices 
are described, including laboratory trials for the development of the 
dust extraction drum. The dust extraction drum shows high effi- 
ciency of dust control. (1 ref.) 


26698 (EUR—8852-DE,EN,FR, pp 75-87) How US 
longwalls are achieving the 2.0 mg standard - past trends and 
— technology, ‘Kissell, F.; Nesbit, R.; Kelly, J. 1983. wv. 
ropean Community Information Service, 2100 M St., NW. 
Suite 707, Washington, DC 20037. (CONF-8305264—). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg (30 May 1983). 

In July-August 1982, the average respirable dust ‘designated 
occupation’ sample. from US double drum shearer longwall faces 
was 1.7 mg/m/sup/3 and the trend has been more faces coming 
into compliance with the 2.0 mg/m/sup/3 standard. A key reason 
for lower measured dust levels is occupational sampling, and this 
has also permitted both researchers and mine operators to test and 
utilize a wider variety of approaches in lowering the dust breathed 
by mine workers. Reductions in dust have been forecast for the fol- 
lowing specific items, both alone and in reasonable combination: 
Unidirectional cutting; Homotropal ventilation; Use of one drum 
only for a portion of the mining cycle; Shearer equipped with 
asymmetrical drums or proportioned water flow to drums; and 
Shearer remote control or umbilical cord. (1 ref.) 


26699 (EUR—8852-DE,EN,FR, pp 89-102) Investiga- 
tions for the control of water consumption on dust spraying 
devices fitted to drum shearer loaders and coal 

Linkner, H.G.; Becker, H. 1983. (In German). Euro 
Community Information Service, 2100 M St., NW, 

707, Washington, DC 20037. (CONF- 8305264—). 

From Conference on health in mines; fae Luxem- 
bourg (30 May 1983). 

In West Germany dust control on shearer loaders is prac- 
tised exclusively by water spraying. Similar spray systems are also 
used on coal crushers. For operational reasons it is necessary to 
make optimal use of the spraying effect produced by the water, i.e. 
on one hand the necessary quantity of water must be available at 
sufficient pressure to give effective dust control, and on the other 
the volume of water must be restricted in such a way that water 
consumption at the sources of dust emission, in this case coal cut- 
ting and lump breaking machines, can be linked, where possible, to 
the amount of coal being produced. (In German) 


26700 (EUR—8852-DE,EN,FR, pp 103-124) Longwall 
dust control, a perspective view of how US mine operators are 
coping with the problem. Jankowski, R.A.; Organiscak, A. 
1983. European Community Information Service, 2100 M 
St., NW, Suite 707, Washington, DC 20037. (CONF- 
8305264—). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg (30 May 1983). 
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The US Bureau of Mines has recently completed a survey of 
six US longwall operations that show a consistent record of compli- 
ance with Federal dust standards and the six operations experienc- 
ing the greatest difficulty maintaining compliance levels. The pur- 
pose of this 12-mine survey was to identify those control proce- 
dures that were most effective for dust control and to determine 
whether the operations out of compliance were not using available 
controls or whether current technology is not adequate to control 
dust on these operations. It is apparent that the proper application 
of control technology such as the shearer-clearer, modified cutting 
cycles, and upgraded longwall water supply can reduce dust levels 
on longwall mining operations and help maintain compliance with 
Federal dust standards. The Bureau of Mines is continuing to work 
with the industry to implement improved dust controls as well as 
develop the technology needed to control dust during support ad- 
vance. (14 refs.) 


26701 (EUR—8852-DE,EN,FR, pp _ 125-136) Dust 
sources along longwall faces. Bradley, A.; Dodgson, J.; 
Hadden, G.G. 1983. European Community Information 
Service, 2100 M St., NW, Suite 707, Washington, DC 
20037. (CONF-8305264—). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg og May 1983). 

order to maintain high production rates from modern 

enna faces it is necessary for a multiplicity of operations, all po- 
tentially dusty, to take place at one time. Two research projects 
carried out by the Institute of Occupational Medicine studied the 
formation of dust by the main coal-getting machine and by other 
activities, including roof-support movement, shotfiring and ripping. 
The role played by each of these operations in raising dust along 
the coal face is discussed in relation to current mining practice and 
to its effect on the concentration at the statutory dust control point. 
(8 refs.) 


26702 (EUR—8852-DE,EN,FR, pp 137-147) Results of 
BCR/USBM field tests on the evaluation of longwall  dust- 
control techniques utilising the BCR sampling methodology. 
Kost, J.A.; Saltsman, R.D. 1983. European Community In- 
formation Service, 2100 M St., NW, Suite 707, Washington, 
DC 20037. (CONF-8305264—). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg (30 May 1983). 

Four underground surveys were carried out to evaluate the 
effectiveness of a number of available dust-control techniques for 
double-drum shearers. The work by mining companies to control 
dust on longwalls is normally conducted in an effort to comply 
with dust regulations; and very little of such work is thoroughly 
evaluated or documented. It is the aim of the US. Bureau of Mines, 
through programs such as this one, to evaluate present control 
technologies in a coordinated, systematic program. 


26703 (EUR—8852-DE,EN,FR, pp 149-162) Problems 
and prospects for the fight against dust in the coal mines of 
the Sulcis. Carta, M. 1983. (In Italian). European Communi- 
ty Information Service, 2100 M St., NW, Suite 707, Wash- 
ington, DC 20037. (CONF-8305264—). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg (30 May 1983). 

The geological characteristics of the coal deposits in the 
Sulcis basin in Italy are described. The strata contain black siliceous 
clays rich in fine quartz. In the Seruci Mine, this strata occurs as 
the roof; dusts contain quartz. Firedamp is possibly present. The 
importance of trace elements in the coal and rock is stressed; chem- 
ical analyses of drill cores and of samples from deep faces show 
that uranium compounds are present in small quantities in the coal 
but occur at higher concentrations in the black siliceous and pyritic 
clays. This finding is supported by gamma-ray analysis. It is 
planned to resume mining operations in the area. Dust control 
measures are discussed; mining will be carried out in a selective 
manner taking account of embedded strata from which noxious dust 
could derive and avoiding falls of such rocks, to prevent contami- 
nation of the coal. Ventilation systems will be designed with circu- 
lation towards openings and using combinations of fans and aspira- 
tors in blind shafts. Air quality will be controlled to national stand- 
ards, taking radon into account. (29 refs.) (In Italian) 
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26704 (EUR—8852-DE,EN,FR, pp 163-178) ————- 
ome clearer/passive barrier system confines dust cloud 
Ruggieri, S.K.; Muldoon, T.L.; “aan 

S.R. 1983. European Community Information Service, 2100 
M St., NW, Suite 707, Washington, DC 20037. (CONF- 
8305264—). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg (30 May 1983). 

The primary dust source contributing to high dust levels for 
US longwall shearer operators is the upwind cutting drum on 
double-ended machines. A new dust control system, the shearer 


when cutting into the ventilating air. The operation of the system is 
discussed and further developments described. 


26705 Lota Fy stn EN,FR, pp 179-201) Dust con- 
trol measures in the Kempen coalfield (Belgium). Preat, B. 
1983. (In French). E a Community Information Serv- 
ice, 2100 M St., NW, Suite 707, Washington, DC 20037. 
(CONF- -8305264—). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg (30 May 1983). 

Almost all of Belgium's coal output comes from the Kempen 
coalfield where production is concentrated at five collieries: Berin- 
gen, Eisden, Waterschei, Winterslag and Zolder. These pits make 
up the N.V. Kempense Steenkolenmijnen. Mining is carried out be- 
neath 500 to 600 m of water-bearing strata in seams 0.8 to 2.0 m 
thick and inclined to the north at a dip which varies from 2 to 20 
degrees. On account of the nature of the surrounding rock, which 
tends to be soft and prone to creep, and the intense strata pressure, 
there is little or no retreat mining in the Kempen collieries. The 
gate-roads leading to the coal face are usually driven behind the 
face line as the latter advances and a fast end some 2 to 3 m in 
length is extracted in order to separate roadways, roof breaks and 
the effects of abutment pressure. As in other EEC countries, dust 
control is achieved by the use of water atomizers above the face 
conveyor, or mounted on the cutting drums or support chocks, to- 
gether with spraying of the winning faces and water infusion of the 
coal seam. When its application is feasible, the latter method en- 
ables the water to be used to maximum effect. This applies particu- 
larly to seams of medium-volatile coal worked by ploughing. (5 
refs.) (In French) 


26706 (EUR—8852-DE, eee pp 203-225) Effective 
use and control of water for dust suppression. Bridge, W.; 
Sims, R. 1983. European Community Information Service, 
2100 M St., NW, Suite 707, Washington, DC 20037. 
(CONF-8305264—). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg Go May 1983). 

Water appears to be the most effective medium for dust sup- 
pression in British coal mines. Approximately 20.46 litres (4.5 gal- 
lons) of watef are used per tonne of mineral mined. Dust control 
practice in the US is reviewed, and water usage at various mines is 
considered. Individual water surveys, and water saving systems, are 
discussed, and experience gained in the North Nottinghamshire 
Area is presented. 


pe AR pe EN,FR, pp 228-238) Study of 
using powdered building materials 


dust make a when po 
to construct roadside packs. Bauer, H.D.; Klinkner, G.; 
Werner, W. 1983. (In German). European-Community In- 
formation Service, 2100 M St., NW, Suite 707, Washington, 
DC 20037. (CONF-8305264—). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg Go May 1983). 

From the incomplete number of individual tests so far con- 
ducted it is possible to deduce that dust emission can be consider- 
ably affected by the design of the discharge and water-spray de- 
vices as well as by their arrangement in the supply circuit. The 
ratio of air/water/material used in the mix is also an important 
factor. Further intensive research is needed to optimize the meth- 
ods available, and in addition to pack building one must focus more 
attention on the use of rapid-setting materials for the backfilling of 
arches. New material mixes must also be included in this pro- 
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gramme, with emphasis on the application of waste products from 
fluegas desulphurisation plant in conjunction with conventional ma- 
terials such as cement, fly-ash and anhydrite or limestone scouring 
grains. In that they are much finer than natural anhydrite, and 
therefore are liable to produce a higher level of dust, these prod- 
ucts will have to undergo dust and hygiene tests before their gener- 
al adoption is approved. Special sprinkler systems may also have to 
be developed for these new materials. (In German) 


26708 (EUR—8852-DE,EN,FR, pp 239-246) Dust ex- 
traction at anhydrite placing points. Poileve, M.; Liberda, R. 
1983. (In French). European Community Information Serv- 
ice, 2100 M St., NW, Suite 707, Washington, DC 20037. 
(CONF-8305264—). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg (30 May 1983). 

Anhydrite placing points are run by a single operator. An at- 
tempt is made to locate these points away from the main air stream 
and outside the district air intakes wherever possible; in this way 
only small numbers of men are affected. However, for psychologi- 
cal reasons and in order to make personnel aware of the problem, 
we do not admit any dust source which cannot be controlled, irre- 
spective of its significance, toxicity or location. (In French) 


26709 (EUR—8852-DE,EN,FR, pp 247-266) US Bureau 
of Mines coal cutting research at TCRC for dust and energy 
reduction. Roepke, W.W. 1983. European Community Infor- 
mation Service, 2100 M St., NW, Suite 707, Washington, 
DC 20037. (CONF-8305264—). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg Se a 1983). J ae 

ie US Bureau of Mines has pursued extensive research on 

reduction and/or control of airborne respirable dust (ARD) created 
by the mining processes since implementation of the Coal Mine 
Health and Safety Act of 1969. One program of research specifical- 
ly addresses primary ARD generated by the cutting processes. 
Work in progress includes testing of modified systems to cut slower 
and deeper, optimizing tool shape and increasing tool life, improv- 
ing in-situ fragmentation data, and defining new cutting concepts. 
(14 refs.) 


26710 (EUR—8852-DE,EN,FR, pp 277-300) Develop- 
ments in dust collector technology. James, G.C. 1983. Euro- 
pean Community Information Service, 2100 M St., NW, 
Suite 707, Washington, DC 20037. (CONF-8305264—). 
From Conference on health in mines; Luxembourg, Luxem- 
bourg (30 May 1983). 
UK coal mines wet-type dust collectors are preferred to 
dry filters, mainly because of their safety features. The Mining Re- 
search and Development Establishment (MRDE) aimed to develop 
a new collector, within the limitations of pressure drop and size of 
scrubbers already known to the industry, which showed a signifi- 
cant improvement in dust collection efficiency. Performance char- 
acteristics of dust collectors are discussed and the development of 
the MRDE dust collector is described, along with its application in 
the field. Current and future work on developments of the irrigated 
filter principle is outlined, and compact dust collectors are de- 
scribed. 


26711 (EUR—8852-DE,EN,FR, pp 301-310) Develop- 
ment of dry filter dust extractors for mobile dust sources. 


Becker, H. 1983. (In German). European Community Infor- 
mation Service, 2100 M St., NW, Suite 707, Washington, 
DC 20037. (CONF-8305264—). 
From Conference on health in mines; Luxembourg, Luxem- 
bourg (30 May 1983). 
development of efficient dust-extraction systems for 
mobile dust sources is heavily dependent on the requirements im- 
posed upon control when operating boom-type and full-face road- 
heading machines. Before 1975 wet-type dust extractors had always 
been used in this type of drivage. At this point a basic investigation 
project confirmed the suitability of dry-type extractors for this pur- 
pose and an R and D project was launched to design and perfect 
in-mine dry-filter dust extractors. This work concentrated on reduc- 
ing the dimensions and improving the extraction efficiency of the 
appliances, with particular regard to fine respirable dust. Improved 
solutions had also to be found for controlling and regulating dust 
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removal and filter cleaning and for the safe removal of dust from 
the extractor body. Additional requirements specified a low-mainte- 
nance design together with a system which would prove user- 
friendly in operation. (2 refs.) (In German) 


26712 (EUR—8852-DE,EN,FR, pp 311-328) Control of 
dust-laden airflows for reasons of personnel protection and 
application of this technique on coal faces and in roadheader 
drivages. Froger, C.; Prieto, A.; Courbon, P.; Koniuta, A. 
1983. (In French). European Community Information Serv- 
ice, 2100 M St., NW, Suite 707, Washington, DC 20037. 
(CONF-8305264—). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg (30 May 1983). 

In both mine drivage and slice mining of steep seams, the 
strata is worked by a cutting head armed with picks, whose operat- 
ing action creates dust. The material which has been won falls to 
the floor from a height of 5 to 7 m. The falling material draws in 
the surrounding air and thus produces a circulating flow of air 
which is laden first with dust produced by mining and then with 
dust created by the falling material. This flow of air, whose speed 
may attain several metres per second, spreads throughout the face 
area and reaches men positioned at the various workplaces. Con- 
ventional methods of dust control, namely water sprays and atomiz- 
ers, are capable of reducing dust make but not of eliminating it. For 
this reason we have sought to protect personnel by directing the 
stream of dust-laden air away from the workplace. Two examples 
are given. The first example involves steep-seam winning faces; 
models were used to study different methods for altering the direc- 
tion of circulation of dust-laden air. The second case is a roadway 
drivage being undertaken by a roadheading machine; here a curtain 
of air is used to separate the dusty roadhead area from the zone 
where the machine operator and other men are working. The air 
curtain is created from the clean air discharged from a dust-extrac- 
tor whose intake is the heavily dust-laden air of the heading face. 
This extractor, which is mounted on the roadheading machine and 
so advances with it, is thus able to extract part of the dust pro- 
duced at the heading face as well as to create a screen between the 
workforce and the main dust source. (In French) 


26713 (EUR—8852-DE,EN,FR, pp 329-346) Air cur- 
tains for reducing exposure of heading machine operators to 
dust in coal mines. Ford, V.H.W.; Hole, B.J. 1983. Europe- 
an Community Information Service, 2100 M St., NW, Suite 
707, Washington, DC 20037. (CONF-8305264—). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg (30 May 1983). 

A study has been made of two methods of using air curtains 
to protect operators of heading machines from respirable dust. An 
exhaust or a forcing ventilation system is normally used for both 
dust and methane control, but in any situation in which the ma- 
chine produces high levels of dust, or where insufficient ventilation 
air is available, excessive dust concentrations can build up. The 
work involves, first, the use of canopy air curtains to give personal 
protection to the operator and, second, the development of an air 
curtain system to provide a barrier dust back-up in exhaust ventilat- 
ed headings. Both systems were tested in the laboratory and under- 
ground. (7 refs.) 


26714 (EUR—8852-DE,EN,FR, pp 347-353) Dust prob- 
lems in the UK and developments in dust control. Dunn, R.B. 
1983. European Community Information Service, 2100 M 
St., NW, Suite 707, Washington, DC 20037. (CONF- 
8305264—). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg (30 May 1983). 

Since nationalisation of the British coal mining industry in 
1947, there have been many changes in methods of working, with 
the introduction of a high degree of mechanisation and resultant in- 
crease in yield per face. Such changes have been successfully man- 
aged without detriment to the mining environment, and particularly 
dust. An outline is given of how this has been achieved and the di- 
rection in which further progress must be made is considered. 
Technical progress in ventilation, machine specification, filtration, 
and use of water for dust control are discussed. 
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26715 (EUR—8852-DE,EN,FR, 355-360) Conclu- 
sions. Breuer, H. 1983. (In German). a pean Community 
Information Service, 2100 M St., NW, Suite 7 707, Washing- 
ton, DC 20037. (CONF-8305264—). 

From Conference on health in mines; Luxembourg, Luxem- 
bourg (30 May 1983). 

paper reviews the effects of different geological condi- 

tions on the development of dusts from coal seams. Discusses the 
influence of strata pressure, output, air flow, seam sequence, dip, 
hardness and thickness, water content of the coal, presence of dirt 
bands and winning of the surrounding rock. Considers the objec- 
tives of dust control and means of achieving them - coal face infu- 
sion, cutting methods, hydraulic mining - and the role of powered 
supports, pneumatic stowing of powdered materials and humidifica- 
tion of the air. The prevention of the infiltration of dusts into the 
mine air stream and the use of air screens and water sprays are de- 
scribed. Major problems during mining are outlined and dust con- 
trol and suppression equipment described. (In German) 


26716 (PB—85-160802/XAB) In-mine installation of pas- 
sive water barriers. Report of Investigations/1984. Cheng, L.; 
Pro, R.; Malcolm, D.R.; Furno, A.L. (Bureau of Mines, 
Pittsburgh, PA (USA). Pittsburgh Research Center). 1984. 
16p. (BM-IC—8915). NTIS, PC A02/MF AO1. 

Librury of Con, catalog card No. 84-600231. 

The Bureau of Mines has installed passive water explosion 
barriers in two operating mines to determine their usefulness in 
U.S. coal mines. The primary objective of this field trial was to de- 
termine the effect of the explosion barriers on mining operations. 
Data were also obtained on the ability of the barriers to withstand 
the mine environment and on the effect of the barriers on belt oper- 
ation, ventilation, worker travel, and rock dusting. Fifty barriers 
were installed at three separate beltway locations, and periodic in- 
spections were made. A year after installation, no defects of the 
barriers or support hardware were detected, nor was any complaint 
as to the presence of the barriers made by the mine personnel. To 
date, 2 1/2 years after installation, the barriers have had no detri- 
mental effect on rock dusting, belt operation, or ventilation. Costs 
of material, fabrication, and installation are reported herein. 
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REFER ALSO TO CITATION(S) 26608, 26646, 26649, 26656, 26657, 26671, 
26672, 26673, 26674, 26675, 26676, 26677, 26741, 27043, 28077 


26717 (BHRA-RR—1671) Further observations of wear 
on slurry system-components due to abrasion. Mistry, V.R. 
(BHRA Fluid Engineering, Cranfield (UK)). 1981. 16p. 
BHRA Fluid Engineering, Cranfield, England. 

This report covers the observations carried out on compo- 
nents of the 200 mm (large) slurry facility during the period April 
1978 to March 1979, and it follows report RR 1494. During this 
period, two types of slurry were tested for hydraulic performance. 
At the end of these tests, components were observed for wear and 
these are reported here. (2 refs.) 


26718 (DOE/FE/60339—T13) High sulfur coal research 
at the SIU Coal Technology Laboratory. Quarterly report, 
January 1-March 31, 1985. (Southern Illinois Univ., Carbon- 
dale (USA). Coal Extraction and Utilization Research 
Center). 30 Apr 1985. Contract FC22-83FE60339. 92p. 
NTIS, PC A05/MF A0l; GPO Dep. File Number 
DE85010078. 

Eight projects of the Coal Extraction and Utilization Re- 
search Center, Southern Illinois University at Carbondale have 
been entered individually into EDB and ERA. (LTN) 


26719 (DOE/FE/60339—T13, pp 14-18) Comminution 
of coal, Robinson, P.D. 30 Apr 1985. NTIS, PC A05/MF 
AO01. File Number DE85010078. 

In High-sulfur coal research at the SIU Coal Technology 
Laborato: ly report, Jan 1-March 31, 1985. 

This sNoesion's dedgued to characterize coal produced 
by ultrasonic grinding equipment and to compare the results with 
equivalent data derived from conventional grinding methods. The 
techniques being utilized are scanning electron microscope-based 
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automated image analysis (SEM/AIA) and high-resolution scanning 
electron microscopy. During the entire project period, we propose 
to characterize a wide variety of samples. Part one will involve 
SEM/AIA analyses of Illinois No. 6 and Upper Freeport coals, 
ground by ultrasonic and mechnical methods in graduated steps of 
reduction, to look for changes in size or shape distributions. Part 
two will investigate product differences between ultrasonic roller/ 
coupler and ultrasonic auger-produced particles in order to assess 
the difference in the two techniques. Part three will expand the 
study to include five additional coals in order to validate our con- 
clusions. Part four will develop the methodology for examining 
coal/mineral associations. During this quarter, sample preparation 
of all inhouse samples was completed; the total number of samples 
analyzed by SEM/AIA reached ten. All problems associated with 
the transfer of selected data to the mainframe computer were 
solved, and seven data sets were transmitted. Five data sets have 
been analyzed on the mainframe (using SPSS); the results will be 
presented as histograms and point plots. A new image analysis pro- 
gram which allows the derivation of mineral liberation percentages 
from existing LINESCAN data saves has been created and tested. 


26720 (DOE/FE/60339—T13, pp 27-31) oe 
system for recovery of low-sulfur coal fines from GOB. 
Davis, P.K. 30 Apr 1985. NTIS, PC AO5/MF AOl1. File 
Number DE85010078. 

In High-sulfur coal research at the SIU Coal Technology 
Laboratory. Quarterly report, January 1-March 31, 1985. 

The objectives of this research project are these: (1) to study 
the pumping characteristics of slurries of gob and water at various 
concentrations of gob so that a determination can be made as to the 
feasibility and power requirements for transporting the material by 
pipeline; and (2) by use of all previous data taken (DE-FG22-81- 
PC40807 and DE-FC01-81FE60339 part 2.1), design and construct 
a laboratory-size pilot system to demonstrate continuous processing 
of waste materials for the efficient recovery of coal fines. The ex- 
perimental hydrocyclone has been designed, constructed, and in- 
stalled. The pilot system is in place and is operational. Data from a 
previous DOE-sponsored project (DE-FG22-81PC40807) were 
used to help fine-tune the hydrocyclone. Another phase of this 
study involves the pumping characteristics of gob-water mixtures. 
The proposed plan is to crush and wash the gob (to remove the 
clay) at the gob pile and then slurry the remaining solid materials 
and pump them to the processing plant for separation. A pipeline 
system has been designed and constructed for a laboratory study of 
the head losses. Pressure-measuring instrumentation is in place. 
Data are now being taken. The goal of this phase is to take data 
which will help to optimize the operating conditions with respect 
to cost effectiveness for the transport of gob-water slurries in pipe- 
lines. 


26721 (DOE/FE/60339—T13, pp 50-53) Extraction and 
desulfurization of chemically degrades coal with supercritical 
fluids. Chen, J.W.; Muchmore, C.B.; , A.C. 30 Apr 1985. 
NTIS, PC A05/MF AO1. File Number DE85010078. 

In High-sulfur coal research at the SIU Coal Technology 
Laborato: rly report, Jan 1-March 31, 1985. 

» aa teeeneieal tates and desulfurization of coal 
with supercritical alcohols (either ethanol or methanol), it was ob- 
served that sulfur compounds in coal were removed selectively 
from the coal matrix. When the coal particles are degraded by 
chemical treatment, the coal structure may be partially broken, 
which makes it easier for supercritical alcohol to reach the sulfur 
for reaction and extraction. An enhancement of the desulfurization 
potential is subsequently realized. The research objectives during 
this quarter were these: (1) to continue the study of the effect of 
supercritical desulfurization of coal by chemical treatment; and (2) 
to determine the chemical and physical transformation of coal 
before and after supercritical desulfurization. A series of experi- 
ments has been carried out to study the effects of chemical treat- 
ment on supercritical desulfurization. In all cases, enhancement of 
sulfur removal from coal resulted. The determination of coal char- 
acteristics after each chemical treatment and supercritical desulfuri- 
zation combination by elemental analyses indicated a decrease in 
H/C ratio in every experiment. The solubility of treated coal in 
pyridine showed a significant increase above that of the original 
coal. This may imply that chemical and physical transformation 
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was taking place during the chemical treatment and supercritical 
desulfurization. 


26722 (DOE/MC/08729—1743) Empirical assessment of 
cold-mode screw extruded coal-additive mixtures. Tehrani, 
M.M.; Tabibian, H. (West Virginia Univ., Morgantown 
(USA). Dept. of Mechanical and Aerospace Engineering). 
May 1980. Contract AT21-78MC08729. 465p. NTIS, PC 
A20/MF AO01; 1; GPO Dep. File Number DE85003368. 

This thesis has two parts: (1) screen testing of additives for 
improved coal extrusion; and (2) mainline testing of additives for 
improved coal extrusion. Each part has been processed for inclu- 
sion in the Energy Data Base. 


26723 (DOE/MC/08729—1743, pp 5-214) Screen testing 
of additives for improved coal extrusion. Tehrani, M.M. May 
1980. NTIS, PC A20/MF A0l1. File Number TDE85003368. 


Thesis. 

In Empirical assessment of cold-mode screw extruded coal- 
additive mixtures. 

The three main objectives of screening test program were: to 
develop test methodologies at the small-scale laboratory level that 
will be indicative of expected full-scale screw extrusion; to evaluate 
by-products from different industries for mixing with run-of-mine 
coal to improve coal-additive feedstock extrusion; and to determine 
additive mixture proportions that give optimum extrusion results. In 
the screening test laboratory study, obtained additives were evalu- 
ated in terms of relative weight density, relative surface friction, 
relative green binding strength and relative fired binding strength 
after high temperature firing. These parameters were experimental- 
ly studied by mixing the various additives with coal on a percent 
by weight basis (2%, 5%, 10%) in an attempt to produce an extru- 
date which was less abrasive, more coherent, better compacted and 
uniform in size. Evaluation of the obtained additives was then ex- 
panded to include health, safety and economic considerations. Final 
results obtained from evaluation of the additives indicate that liquid 
type additives perform much better than the granular type addi- 
tives. From the 24 additives which were tested in screening test 
program, red wash crude oil, escopol, water and used oil were clas- 
sified among the best additives; the remaining additives were classi- 
fied either as good, fair or poor additives. The three baseline addi- 
tives (coal tar pitch, bitumen and starch) were classified among the 
poor additives. However, coal tar’s performance status should prob- 
ably be improved because of its availability as a by-product of the 
gasification process. Four of the 24 additives were classified as best 
and thus are the recomended additives of screening test program; 
particularly red wash crude oil and escopol. 8 refs., 79 figs., 19 
tabs. 


26724 (DOE/MC/08729—1743, pp 215-460) Mainline 
testing of additives for improved coal extrusion. Tabibian, H 


May 1980. NTIS, PC A20/MF AOI. 
DE85003368. 

Thesis. 

In Empirical assessment of cold-mode screw ‘extruded coal- 
additive mixtures. 

The main objectives of mainline testing program were to 
evaluate the additives selected to be mixed with coal in order en- 
hance their extrusion and end item use characteristics, to ascertain 
additive mixture ratios that give satisfactory results, and to develop 
tests at the laboratory level that will be indicative of expected re- 
sults at full scale use. Relative weight density, relative surface fric- 
tion, relative permeability, and relative binding strength ratio are 
the four parameters which were studied in order to enable the 
mainline test group to evaluate the performance of each additive. 
Additives were mixed with coal on a percent by weight basis. Basi- 
cally, 0%, 2%, 5%, and 10% additive was added to the coal con- 
sist. Particular emphasis were placed on design and development of 
the equipment necessary for this research. Experimental study was 
performed on the additives selected for mainline test and equations 
were derived to evaluate these additives. Additives were evaluated 
first, based on the laboratory work only and second, based on labo- 
ratory work with health, safety, and economic considerations. Re- 
sults obtained indicate that liquid type additives perform much 
better than granular type additives. In addition, liquid type addi- 
tives are more effective when more percent by weight of the addi- 
tive is used. After rank ordering of the additives tested by mainline 
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test, red wash crude oil, escopol, and water are listed among the 
best additives. Norlig 11 wet, coal tar, intermediate oil, and motor 
oil were listed among good additives. Coal tar, although listed as a 
good additive, should be considered as one of the best additives due 
to its availability. Favorable performance and environmental ac- 
ceptability of red wash crude oil and escopol, and availability of 
coal tar makes them the three recommended additives of mainline 
testing program. 18 refs., 119 figs., 25 tabs. 


26725 (DOE/MC/20700—1831) Chemical coal cleaning 
process and costs refinement for coal-water slurry manufac- 
ture. Semi-annual progress report. Bhasin, A.K.; Berggren, 
M.H.; Smit, F.J.; Ames, L.B.; Ronzio, N.J. (AMAX Extrac- 
tive Research and Development, Inc., Golden, CO (USA)). 
Mar 1985. Contract AC21-83MC20700. 73p. NTIS, PC 
A04/MF AO1; 1; GPO Dep. File Number DE85011537. 

The Department of Energy, through the Morgantown 
Energy Technology Center (METC), has initiated a program to de- 
termine the feasibility and potential applications for direct firing of 
coal and coal-derived fuels in heat engines, specifically gas turbines 
and diesel engines. AMAX Extractive Research and Development, 
Inc. supplied METC with two lots of highly beneficiated coal 
slurry fuel for use in the Heat Engines programs. One of the lots 
was of ultra-clean coal-water slurry fuel (UCCSF) for which a two- 
stage caustic and acid leaching procedure was developed to chemi- 
cally clean the coal. As a part of the contract, AMAX R and D 
developed a conceptual design and preliminary cost estimate for a 
commercial-scale process for UCCSF manufacture. The contract 
was extended to include the following objectives: define chemical 
cleaning and slurry preparation process conditions and costs more 
precisely; investigate methods to reduce the product cost; and de- 
termine the relationship, in dollars per million Btu, between prod- 
uct cost and fuel quality. Laboratory investigations have been car- 
ried out to define the chemical cleaning process conditions required 
to generate fuels containing from 0.17 to 1.0% ash. Capital and op- 
erating cost refinements are to be performed on the basis of the pre- 
ferred process operating conditions identified during the laboratory 
investigations. Several such areas for cost reductions have been 
identified. Caustic strengths from 2 to 7% NaOH are currently an- 
ticipated while 25% NaOH was used as the basis for the prelimi- 
nary cost estimate. In addition, leaching times for each of the proc- 
ess steps have been reduced to half or less of the times used for the 
preliminary cost estimate. Improvement of fuel quality has been 
achieved by use of a proprietary hot-water leaching step to reduce 
the residual alkali content to less than 250 ppM (NaO plus K2O) 
on a dry coal basis. 2 refs., 3 figs., 24 tabs. 


26726 (DOE/MC/20700—T6) Chemical coal cleaning 
process and costs refinement for coal-water slurry manufac- 
ture. Monthly report. Berggren, M. (AMAX Extractive Re- 
search and Development, Inc., Golden, CO (USA)). 15 May 
1985. Contract AC21-83MC20700. 8p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85011915. 

Activity in April centered on performing hot-water leaching 
investigations. Analyses of caustic filtrates to be used for regenera- 
tion tests were completed. Modifications to the Inconel caustic- 
leach reactor were made to permit injection of caustic after pre- 
heating the coal-water feed slurry. Criteria for cost estimates and 
sensitivity analysis were established. 


26727 (DOE/PC/62682—T2) Continuous high-gradient 
magnetic separation of fine coal. Final report. Thomas, W.A.; 
Humphris, D.A. (Tennessee Valley Authority, Chattanooga 
(USA)). 27 Dec 1984. Contract AI22-83PC62682. 49p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE85011236. 

The demonstration of continuous high-gradient magnetic 
separation (HGMS) at TVA's Paradise Coal Preparation Plant 
(PCPP) was the culmination of years of investigation by TVA and 
the Department of Energy (DOE) into a method for magnetically 
separating mineral matter from coal. Primarily intended for clean- 
ing fine coal, HGMS was seen as an attractive alternative to froth 
flotation for the removal of sulfur. The HGMS trailer containing 
the pilot plant was installed at the PCPP in April 1983. The HGMS 
classifying cyclone characterization was completed in July 1983 
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and the Parametric Testing of the first matrix was completed in 
November 1983. Planned testing was halted at the end of the first 
set of parametric tests because of the inability of the HGMS pilot 
plant to meet the minimum performance criteria established by 
TVA at the beginning of the program. The criteria were: 50% ash 
reduction; 25% sulfur reduction; 50% pyritic sulfur reduction; and 
90% Btu recovery. A detailed summary of the parametric test data 
is shown in Table 1. It is apparent that the best ash and sulfur re- 
ductions are obtained at the lower feed velocities and percent 
solids. The pilot plant appears to recover the heating value of the 
feed well while marginally reducing the sulfur and ash content. A 
test plant (Appendix A) was developed for testing the HGMS plant 
at Paradise. It consisted of the following sections: HGMS classify- 
ing cyclone characterization; parametric testing of two matrices; 
system optimization; froth flotation comparison; and long term test- 
ing. 2 refs., 4 tabs. 


26728 (DOE/PC/70003—T4) Coal pretreatment for two 
stage liquefaction. Quarterly wane January 1, 1985-March 
31, 1985, Derbyshire, F.J.; Luckie, P.T. (Pennsylvania State 
Univ., University Park (USA). Coll. of Earth and Mineral 
Sciences). May 1985. Contract FG22-84PC70003. 3ip. 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE85011542. 

The overall objectives of the contract are to investigate the 
fundamental problems and technical feasibility of selectively sepa- 
rating coal constituents and to determine the effects of the substan- 
tial removal of inoranic components or individual macerals on coal 
liquefaction. Further studies have been made of the changes in pe- 
trographic composition of Wyodak coal upon gravity fractionation 
of different size fractions. The composition of -200 mesh material is 
being examined in order to explain observed differences as it is pre- 
pared from larger size fractions. Experiments have shown that a vi- 
trinite-enriched gravity float fraction of Wyodak coal does not per- 
form as well as the parent coal in short reaction time thermal lique- 
faction. Differences may be attributable to the reduction in mineral 
matter content of the gravity fraction and/or the effects of the 
method of sample preparation. Coal pretreatment by low-tempera- 
ture hydrogenation (350°C) in the presence of an active impregnat- 
ed catalyst has been shown to substantially improve the overall 
conversion and product selectivity obtained after subsequent short 
reaction time liquefaction (425°C, 10 min). It is considered that the 
pretreatment, under conditions more favorable to promoting hydro- 
genation and minimizing condensation and cracking, allows im- 
proved control of the initial, and most critical, stages of coal con- 
version. 8 refs., 1 fig., 9 tabs. 


26729 (DOE/PC/70805—2) Fundamental studies of bulk 
flow of fine coal. Quarterly report, October 1, 1984-Decem- 
ber 31, 1984, Hogg, R.; Luckie, P.T. (Pennsylvania State 
Univ., University Park (USA). Coll. of Earth and Mineral 
Sciences). 29 Mar 1985. Contract FG22-84PC70805. 27p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE85009300. 

The primary aims of this research project are to investigate 
the procedures used for evaluating the flow behavior of fine coal 
and to conduct systematic studies of the relationship between 
flowability and the fundamental characteristics of the coal particles, 
with a view to the development of predictive models. An ancillary 
goal is to investigate the role of bulk flow in the performance of 
gas cyclones for coal dust collection. Research is to be carried out 
in the following. During the initial period of this research project, 
various aspects of the test work have been initiated, and method- 
ologies for data analysis are being developed. Preliminary experi- 
ments are being conducted on the relationships between sample 
preparation and test reproducibility which is felt to be a limiting 
factor in the use of shear tests for evaluating flow characteristics. 
Development of improved statistical procedures for parameter esti- 
mation from test data is in progress. Problems in the application of 
measured flow characteristics to the design of materials handling 
systems are also being investigated. Preliminary calculations for the 
design of a gas cyclone system are in progress. 


26730 (NP—5751682) Low- energy process for coal 
drying. Final report. Liborius, E. (Niro Atomizer A/S, Soe- 
borg (Denmark)). [1985]. 31p. (In Danish). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE85751682. 
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EFP. 

Solid fuels often have a very high moisture content from the 
mine. Consequently drying processes with high thermal efficiencies 
are of great interest. The report describes the development of a 
novel low-energy drying process: The Fluid Bed Evaporation 
(FBE). On basis of general experience a theoretical evaluation of 
process systems, based on fluid bed technology, were carried out. 
A two stage process seemed suitable and basic process elements 
were successfully tested. Pilot equipment was built and a compre- 
hensive test program yielded adequate background for: 1) Final 
Systems Design, 2) Operational Design Data, 3) Mechanical Design 
of Various Plant Items. Coal, lignite and wet carbonized peat have 
been successfully tested. An initial marketing generated a number 
of enquiries and elaboration of many specific project proposals. 
This report includes a detailed project ‘case story’ which thorough- 
ly illustrates the scope and result of the developing project. 


26731 (TNO-HMT—83-01408) Microbial coal desulfuri- 
zation ; partial microbial oxidation of coal, followed by oil ag- 
glomeration. Dodderna, H.J. (Hoofdgroep Maatschappelijke 
Technologie TNO, Apeldoorn (Netherlands)), Oct 1983. 
139p. (In Dutch). renee Maatschappelike Technolo- 
gie TNO, Apeldoorn, Netherlands. 

Oxidation of pyrite surfaces in coal may lead to enhanced 
pyrite rejection during oil agglomeration of coal. In this study 
growth of Thiobacillus ferrooxidans on pyrite, the partial oxidation 
of pyrite in coal by this culture, and oil agglomeration of the treat- 
ed coal were studied. Based on the results obtained so far, partial 
microbial oxidation of pyrite is coal followed by oil agglomeration 
does not promise to be an attractive coal cleaning process under 
practical conditions with the low pyritic sulfur coals used in this 
study. Annexes are collected in a separate volume. (In Dutch) 


26732 Stabilizing coal-water mixtures with Portland 
cement. Steinberg, M.; Krishna, C.R. (to Dept. of Energy). 
US Patent Application 6-661,841. 17 Oct 1984. 9p. Contract 
AC02-76CH00016. 

Coal-water mixes stabilized by the addition of Portland 
cement which may additionally contain retarding carbohydrates, or 
borax are described. 1 tab. 


26733 Drying of pulverized material with heated condens- 
ible vapor, Carlson, L.W. (to Dept. of Energy). US Patent 
Application 6-641,222. 16 Aug 1984. 2lp. Contract W-31- 
109-ENG-38. 

Apparatus for drying pulverized material utilizes a high en- 
thalpy condensable vapor such as steam for removing moisture 
from the individual particles of the pulverized material. The initial- 
ly wet particulate material is tangentially delivered by a carrier 
vapor flow to an upper portion of a generally vertical cylindrical 
separation drum. The lateral wall of the separation drum is provid- 
ed with a plurality of flow guides for directing the vapor tangen- 
tially therein in the direction of particulate material flow. Posi- 
tioned concentrically within the separation drum and along the lon- 
gitudinal axis thereof is a water-cooled condensation cylinder 
which is provided with a plurality of collection plates, or fines, on 
the outer lateral surface thereof. The cooled collection fines are 
aligned counter to the flow of the pulverized material and high en- 
thalpy vapor mixture to maximize water vapor condensation there- 
on. The condensed liquid which includes moisture removed from 
the pulverized materials then flows downward along the outer sur- 
face of the coolant cylinder and is collected and removed. The par- 
ticles travel in a shallow helix due to respective centrifugal and 
vertical acceleration forces applied thereto. The individual particles 
of the pulverized material are directed outwardly by the vortex 
flow where they contact the inner cylindrical surface of the separa- 
tion drum and are then deposited at the bottom thereof for easy 
collection and removal. The pulverized material drying apparatus is 
particularly adapted for drying coal fines and facilitates the recov- 
ery of the pulverized coal. 2 figs. 


26734 U.S. DOE in-house coal preparation research in 
FY84. Killmeyer, R.P. (U.S. D.O.E. Pittsburgh, PA). 
AIChE National Meeting; No. 15C, 14(Aug 1984). (CONF- 
840828—). 
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From International synfuels policies and technologies sympo- 
sium; Philadel PA, USA (19 Aug 1984 
= The U. US. Department of oe one Preparation Pro- 
gram, which is implemented by the Pittsburgh Energy Technology 
Center (PETC), consists of both in-house and contract projects. 
The objective of the research is to develop coal preparation tech- 
nology that will reduce ash and sulfur levels in U.S. coals to 
produce a high-quality, solid fuel that can be used to replace oil 
and natural gas. This paper will concentrate on the in-house portion 
of the FY84 program, which is conductedd by PETC’s Coal Prepa- 
ration Branch, and will also preview some of the projects for 
FY85. 
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REFER ALSO TO CITATION(S) 26591, 26608, 26640, 26659, 26725, 27364, 
27365, 27375, 28355 


= (CONF-850302—3-Draft) Effect of fluidized bed 

operating parameters on solids segregation. Daw, C.S. (Oak 

National Lab., TN (USA)). 1985. Contract ACO05- 

pcr i400. 48p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
File Number DE8501 1415. 

From 8. international conference on fluidized bed combus- 
tion; Houston, TX, USA (18 Mar 1985). 

This paper presents some of the results of fundamental re- 
search into the nature of solids segregation in gas-fluidized beds of 
large particles. Segregation experiments were conducted with 
binary systems of large particles in a 10.2 cm (4 in.) diameter bed 
fluidized with air at room temperature and pressure. The particles 
studied ranged from 1750 pm (0.069 in.) to 6270 pm (0.274 in.) 
mean diameter and from 0.905 g/cm® (56.5 Ib/ft*) to 7.50 g/cm® 
(468 Ib/ft*) absolute density. Air velocity, particle properties, bed 
height, relative amounts of jetsam and flotsam, and bed internals 
were varied to determine their influence on the steady-state segre- 
gation pattern. The steady-state data were found to be in good 
agreement with a modified version of a segregation model devel- 
oped originally for small particles. 20 refs., 16 figs., 3 tabs. 


26736 (CW-WR—82-011.15) Engineer, design, construct, 
test and evaluate a pressurized fluidized bed pilot plant using 
high sulfur coal for production of electric power. Phase III: 
pilot plant construction. Annual report, July 1982-July 1983. 
(Curtiss-Wright Corp., Wood-Ridge, NJ (USA). Power Sys- 
tems Div.). 1983. Contract FC21-82MC19363. 85p. NTIS, 
PC A0S5/MF A01; GPO Dep. File Number DE85011883. 

The original Pressurized Fluidized Bed (PFB) Pilot plant 
contract, which included the Phase III construction of the plant, 
was superseded by a Cooperative Agreement on July 21, 1982. 
Construction activities were resumed after that date. The installa- 
tion of the system for coal and dolomite receiving and storage, coal 
preparation, coal and dolomite injection, and ash removal, cooling 
and storage continued during the first annual reporting period 
under the Cooperative Agreement. The Control Building siding 
was installed and control and electrical equipment installation into 
this building proceeded. The in-bed heat exchanger tubes were as- 
sembled into the windbox and the assembly was installed into the 
PFB combustor. The hot gas cleanup devices were fabricated and 
installed. The process piping was fabricated and installation pro- 
ceeded during this period. Installation of electrical wiring and in- 
strumentation was initiated. The construction phase is over 90% 
complete. 36 figs., 3 tabs. 


26737 (DOE/ET/10382—T1) Development of a fluidized 
bed air heater. Final report. (FluiDyne Engineering Corp., 
Minneapolis, MN (USA)). Nov 1982. Contract AC21- 
76ET 10382. 192p. NTIS, PC A09/MF A01; 1; GPO Dep. 
File Number DE85011882. 

The development and design of a coal-fired atmospheric flu- 
idized bed combustion (AFBC) air heater is described. Clean air at 
low pressure is heated hy passing it through tubes placed in the bed 
of the combustor. The purpose of the program was to develop 
coal-fired equipment that could provide clean hot air for industrial 
process applications. Development was carried out using two 
AFBC test units. The first had a bed of 2.25 ft? and the second a 
bed of 18 ft?. The latter incorporated full-scale components applica- 
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ble to a system of 28 x 10° Btu/hr output. Approximately 180 runs 
for a total of 2000 hours of operation were made. The delivered air 
temperature was 800°F with heat exchanger tubes operated at 
1300°F. Results of the test program and a description of the design 
concepts are presented. A heating system design was carried out 
for a specific manufacturing plant located in Minnesota. The system 
would furnish hot air at 800°F and hot water at 250°F for process 
and space heating needs. Results of this design study are summa- 
rized. 56 figs., 26 tabs. 


26738 (DOE/FC/10614—-T26) Fundamental combustion 
studies of low-rank coal slurries. Quarterly technical progress 
report No. 4, December 1, 1984-February 28, 1985. Germane, 
G.J.; Smoot, L.D. (Brigham Young Univ., Provo, UT 
(USA). Combustion Lab.). 15 Mar 1985. Contract AC18- 
84FC10614. 28p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85011020. 

This contract for fundamental combustion studies of low- 
rank coal slurries was initiated March 1, 1984. Slurries being stud- 
ied are primarily those produced from steam-dried lignite coal pro- 
vided by the Grand Forks Project Office. Contract work includes 
virgin coal and slurry characterization, slurry spray and atomiza- 
tion measurements, detailed mapping of combustion products and 
pollutants for low-rank coal slurries in a laboratory reactor, and 
comparison of results with computer model predictions and with 
data obtained under similar conditions from combustion of high- 
rank coal-water mixtures. Following the introduction, this report 
discusses: coal and coal-water mixture characterization; coal slurry 
spray characterization; coal slurry combustion tests; and coal slurry 
reactor facility. 9 refs., 4 figs., 2 tabs. 


26739 (DOE/FE/60181—148) FBC: an environmentally 
and economically acceptable alternative for burning low-rank 
coal. Mann, M.D.; Hajicek, D.R.; Zobeck, B.J.; Miller, B.G. 
(North Dakota Univ., Grand Forks (USA). Energy Re- 
search Center). May 1985. Contract FC21-83FE60181. 17p. 
(CONF-850565—4). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85012018. 

From 13. biennial lignite symposium on technology and use 
of low-rank coals; Bismarck, ND, USA (21 May 1985). 

Low-rank coals represent a large energy resource for the 
US. Although pulverized coal- and stoker-fired furnaces are cur- 
rently the dominant choice for combusting low-rank coals, there 
are many problems associated with these combustion methods in- 
cluding ash fouling and slagging, clinker formation, and high costs 
for emissions control. Atmospheric fluidized bed combustion 
(AFBC) promises to be an environmentally and economically ac- 
ceptable alternative to conventional combustion of low-rank coals. 
Advantages of AFBC include: lower costs for emissions control, 
less fuel preparation, improved heat transfer, and reduced ash foul- 
ing. Several evaluations have shown favorable economics for 
AFBC systems compared to conventional combustion systems 
when control of SO2 is required. AFBC’s have passed the initial de- 
velopment stage and are now entering a refinement and optimiza- 
tion stage. The annual installation rate is increasing, principally as 
process boilers. AFBC’s have prime potential as boilers, process 
heaters, dryers, and any other application where conventional com- 
bustion systems are operating today, especially when firing low 
grade, variable quality, high sulfur solid fuels. The potentially rapid 
growth in low-rank coal-fired AFBC installations in the United 
States is currently constrained by the choice of other fuels and 
other more conventional combustion technologies and the reluc- 
tance of potential users to take operational risks (real or perceived) 
in difficult economic times. Results from current pilot and demon- 
strational units will undoubtedly remove these constraints, and FBC 
systems will stand as one of the keystones of advanced coal tech- 
nology. 


26740 (DOE/PC/50266—10) Vaporization and devolatili- 
zation of coal-water sprays. Tenth quarterly report for the 
period ending February 11, 1985. Chigier, N.; Meyer, P.L. 
(Carnegie-Mellon Univ., Pittsburgh, PA (USA). Dept. of 
Mechanical Engineering). 1985. Contract FG22-82PC50266. 
34p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE85011391. 
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The objective of this research is to investigate fundamental 
processes leading to combustion of coal-water slurries. In this past 
quarter we have performed a photographic analysis of slurry sprays 
under various air/fuel mass ratios (Chapter 2). This completes our 
photographic study of the water and slurry sprays produced by the 
Parker-Hannifin Model 614 atomizer. We have also completed an 
extensive size analysis of water and slurry sprays using a Malvern 
2200 Particle Sizer (Chapter 3). These measurements were made 
within the first ten inches of the atomizer exit. Chapter 4 reviews 
related studies and presents an analysis of the Malvern data and 
conclusions drawn from the photographic and Malvern studies. 
Chapter 5 reviews our latest slurry shipments and discusses our in- 
vestigation of viscous liquids which could be used to model coal- 
water slurries. In order to further our understanding of the slurry 
atomization process, we will compare the atomization of slurries 
with that of a pure liquid having a comparable viscosity. Refer- 
ences are listed in Chapter 6. To our knowledge this is the first 
report of detailed drop size distribution measurements at the atom- 
izer exit. We have shown that water is not an appropriate model 
for slurry atomization studies. In order to provide a common basis 
for comparison, we recommend that obscuration levels be reported 
along with size distribution measurements. The measurement posi- 
tion in the spray must also be reported. We show that moving just 
eight inches along the atomizer center line doubles the measured 
SMD and MMD of water sprays. Finally, the size limits of the 
Malvern must be recognized. Other methods must be used to check 
for the presence of oversized drops which could cause reduced 
combustion efficiencies. 11 refs., 3 figs., 3 tabs. 


26741 (DOE/PC/72005—T1) Evaluation of anthracite as 
a coal-water slurry fuel. Final report. (Gilbert/Common- 
wealth, Reading, PA (USA)). Feb 1985. Contract AC22- 
84PC72005. 208p. NTIS, PC Al0/MF A01; GPO Dep. File 
Number DE85011805. 

This study evaluated the use of anthracite as a coal-water 
slurry fuel. The study consisted of two major activities: (1) funda- 
mental slurry formulation experiments leading to the production 
and combustion characteristics investigation of suitable, anthracite 
slurries, and (2) analytical evaluations of the potential of anthracite 
slurry as a boiler fuel for new industrial and utility boiler applica- 
tion and for retrofit application of an industrial oil-fired boiler. The 
study results have shown that anthracite can be readily processed 
into a coal-water slurry with coal loading 70 wt % coal and 30% 
water plus chemical additives. Slurry viscosity, handling, and stor- 
age characteristics are similar to the bituminous coal-water slurries 
that are under active commercial development. Commercial anthra- 
cite-water slurry processing cost is projected to be only slightly 
higher than for bituminous coal-water slurry. Combustion testing in 
a small, industrial, water-tube boiler has shown that stable combus- 
tion of anthracite-water slurry can be achieved with high carbon 
conversion. The results also indicate that oxygen enrichment and 
secondary fuel firing can compensate for the low volatile content of 
the anthracite to achieve good combustion. Under the conditions 
assumed, anthracite-water slurry was not an economical fuel retro- 
fit option for an existing oil-fired, industrial boiler. Contributing sig- 
nificantly to the economic results were the requirement for second- 
ary fuel and oxygen to achieve good anthracite slurry combustion 
in the oil-designed boiler. Minimizing or eliminating the secondary 
fuel and oxygen requirements through a continued burner/boiler 
development program or more radical boiler modification to fire 
low-volatile fuel would greatly improve conversion economics and 
likely make anthracite-water slurry a candidate for industrial boiler 
fuel retrofit. 10 refs., 22 figs., 38 tabs. 


26742 (EPRI-CS—3968) Regenerable cement sorbent for 
recycle fluidized-bed combustion systems. Final report. Yoo, 
H.J.; Steinberg, M. (Brookhaven National Lab., Upton, NY 
(USA)). Apr 1985. Contract AC02-76CH00016. 35p. NTIS, 
PC A03/MF AOl1 - Research Reports Center, Box 50490, 
Palo Alto, CA 94303; GPO Dep. File Number 
DE8501 1060. 

Agglomerated cement sorbent pellets (ACS) were investigat- 
ed as a regenerable sorbent for the purpose of removing SO: in a 
circulating fluidized-bed combustion (CFBC) system. The systems 
concept is to use an intermediate size sorbent pellet so that fine 
flyash can be separated from the sorbent at the top end of the 
CFBC and the coarse gangue can be separated from the sorbent re- 


01 COAL AND COAL PRODUCTS 
0140 Combustion 


maining in the bottom end. In this study, basic experimental data 
were obtained on the sulfur capture capacity and regenerability of 
the ACS pellets as a function of the concentration of flyash mixed 
with the pellets and as a function of temperature. Thermogravime- 
tric Analysis (TGA) was used for this purpose. A 40 mm bench- 
scale fluidized-bed unit operated with a simulated combustion gas 
mixture was used to determine the attrition resistance of the pellets. 
The results indicate that 30-100 mesh ACS pellets at 958°C 
(1756°F) maintain a 55-60% sulfation capacity mixed with coal 
flyash concentration up to 75% by weight. The sorbent pellets 
were 100% regenerable and did not lose reactivity in repeated cy- 
clical sulfation and regeneration tests. At higher temperatures up to 
1158°C (2116°F) reactivity towards SO. declines due to sintering 
of the flyash on the surface of the ACS pellets. Tests showed good 
attrition resistance with only 1% loss per cycle in cyclical oper- 
ation. These initial basic results indicate that ACS pellets are poten- 
tially useful as a recoverable and regenerable high capacity SO, 
sorbent in a circulating fluidized-bed combustion system. 5 refs., 7 
figs., 8 tabs. 


26743 (IS—4870) Ames Laboratory measurements of 
alkali levels in the Curtiss-Wright PFBC gas stream. Haas, 
W.J. Jr.; Eckels, D.E. (Ames Lab., IA (USA)). Jan 1985. 
Contract W-7405-ENG-82. 38p. NTIS, PC A03/MF AO1; 
GPO Dep. File Number DE85011357. 

Application of the Ames Laboratory alkali monitor to the 
determination of total sodium and total potassium concentration 
levels in hot gas exhaust streams from the pressurized fluid bed 
combustion of coal is described. The hot gas streams were from the 
Department of Energy pressurized fluid bed combustor facility lo- 
cated at the Curtiss-Wright Corporation, Wood-Ridge, NJ. The an- 
alytical results and the log of significant events associated with the 
operation of the combustor and alkali monitor are reported in tabu- 
lar and graphical form. 9 figs., 1 tab. 


26744 (NIPER—20, pp 353-362) Coal slurry fuels for 
diesel engines. 28 Feb 1985. NTIS, PC A16/MF A011. File 
Number DE85000122. 

In NIPER annual report, 1984. 

The combustion of coal slurry in diesel engines is believed to 
be strongly dependent on the nature and quality of the injected 
fuel, of its spray pattern, and of its response to engine operating 
conditions. In this research four liquid carriers were considered: 
diesel fuel, methanol, water, and a 50-50 blend of methanol and 
water. Coal loading was evaluated as high as 55 weight-percent, 
fuel line pressures of 2000 to 6000 psi were considered, fuel tem- 
peratures from 70° to 130°F were evaluated, and photographic do- 
cumentations of the injected fuel spray were made to a 3-microse- 
cond resolution to examine variations in injector spray timing and 
spray patterns. An optimum projected level of loading was devel- 
oped. Equipment used in the experimental work and formulation of 
the coal and some of the coal slurry fuels are described. The most 
important variable for fuel injection consideration is fuel line pres- 
sure with resistance to flow and erratic performance at 6000 psi. 
Optimum coal loadings were determined to be less than 50 weight- 
percent. Variability of injection of coal slurry fuels was greater 
than with DF-2. 


26745 (PB—85-166627/XAB) Initial assessment of coal- 
fired ship operations. Final report. Baham, G.J. (Baham 
Corp., Columbia, MD (USA)). Nov 1984. 60p. (REPT— 
2102-2). NTIS, PC A04/MF AOl1. 

This report summarizes recent operational experience of a 
new generation of ocean-going coal-fired ships. The experience 
summarized in this report is based upon direct discussions with 
shipowners, operators and shipyard as well as data published in the 
literature. The owners and operators of seven of these new ships 
give a positive endorsement to the feasibility of coal-fired steam 
propulsion. They all have had startup problems which will require 
retrofits to correct. These problems have mainly been with obtain- 
ing consistent fuel quality, coal transfer and ash-handling system 
operations. In time the operational problems with coal and ash han- 
dling systems will be resolved through better design and applica- 
tion. The best solution for resolving the coal fuel-quality problems 
may lie in the development and application of fluidized-bed com- 
bustion to marine propulsion. There has been no major loss of reve- 
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nue or time delays as a result of the problems and all owners indi- 
cate they would select coal-firing for future ships in the same 
trades. 


26746 Superheated fuel injection for combustion of 


slurries. Robben, F.A. (to Dept. of Energy). US 
lication 6-662,658. 19 Oct 1984. 24p. Contract 
ACOR 6o 00098. 


A method and device are claimed for obtaining, upon injec- 
tion, flash evaporation of a liquid in a slurry fuel to aid in ignition 
and combustion. The device is particularly beneficial for use of 
coal-water slurry fuels in internal combustion engines such as diesel 
engines and gas turbines, and in external combustion devices such 
as boilers and furnaces. The slurry fuel is heated under pressure to 
near critical in an injector accumulator, where the 
pressure is sufficiently high to prevent boiling. After injection into 
a combustion chamber, the water temperature will be well above 
boiling point at a reduced pressure in the combustion chamber, and 
flash boiling will preferentially take place at solid-liquid surfaces, 
resulting in the shattering of water droplets and the subsequent sep- 
aration of the water from coal particles. This prevents the agglom- 
eration of the coal particles during the subsequent ignition and 
combustion process, and reduces the energy required to evaporate 
the water and to heat the coal particles to ignition temperature. 
The overall effect will be to accelerate the ignition and combustion 
rates, and to reduce the size of the ash particles formed from the 
coal. 2 figs., 2 tabs. 


26747 Method of burning lightly loaded coal-water slur- 
ries. Krishna, C.R. (to t. of Energy). US Patent Appli- 
cation 6-635,019. 27 Jul 1984. 2ip. Contract AC02- 
76CHO00016. 

In a preferred arrangement of the method of the invention, a 
lightly loaded coal-water slurry, containing in the range of approxi- 
mately 40% to 52% + 2% by weight coal, is atomized to strip 
water from coal particles in the mixture. Primary combustor air is 
forced around the atomized spray in a combustion chamber of a 
combustor to swirl the air in a helical path through the combustion 
chamber. A flame is established within the combustion chamber to 
ignite the stripped coal particles, and flame temperature regulating 
means are provided for maintaining the flame temperature within a 
desired predetermined range of temperatures that is effective to 
produce dry, essentially slag-free ash from the combustion process. 
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26748 (DOE/EIA—0363(85)) Annual prospects for world 
coal trade 1985: with projections to 1995. Tukenmez, E.; 
Tuck, N. (USDOE Energy Information Administration, 
Washington, DC. Office of Coal, Nuclear, Electric and Al- 
ternate Fuels). May 1985. 62p. NTIS, PC A04/MF AOI; 1 - 
GPO; GPO Dep. File Number DE85011524. 

The Energy Information Administration (EIA) projects US 
and world coal trade to 1995, and annually updates the projections 
in the Annual Energy Outlook. The current projections assume that 
world coal trade will expand between now and 1995 in response to 
increasing demand for steam coal. US coal exports rose rapidly be- 
tween 1979 and 1981, from 66 million short tons to 113 million 
short tons, partly as a result of labor problems in Poland and Aus- 
tralia. After declining slightly to 106 million short tons in 1982, US 
coal exports decreased sharply to 78 million short tons in 1983 due 
to increased supplies of Polish coal in Western Europe and Austra- 
lian coal in Asia. Moreover, the continued strength of the US 
dollar made US coal more expensive overseas. US coal exports rose 
slightly in 1984, to 81 million short tons. Exports of US coal in 
1985 are projected to be approximately 71 million short tons. As a 
high-cost supplier of export coal, the United States has been the 
“swing supplier” because of its ability to ship large amounts of coal 
on short notice. The United States is likely to maintain a significant 
share of the world market es a reliable supplier of high-quality coal. 
EIA projections of US coal exports and world coal trade for 1990 
and 1995 are provided in a mid-demand (or base) case as well as in 
two other cases, a low-demand case and a high-demand case, that 
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reflect uncertainties in the projections. EIA estimates of import 
coal demand for 1990 and 1995 were developed using key energy 
supply and demand information for the principal coal-importing 
countries in Western Europe and Asia, and evaluating that informa- 
tion in the context of estimated trends in economic growth and 
energy use. 3 figs., 26 tabs. 


26749 (GAO/RCED—85-70) Financial status of the 
Great Plains coal gasification project. (General Accounting 
Office, Washington, DC (USA). Resources, Community and 
Economic Development Div.). 21 Feb 1985. 42p. US Gen- 
eral Accounting Office, Box 6015, Gaithersburg, MD 20760. 
File Number T185901453. 

Report to The Chairman, Subcommittee on Environment, 
Energy, and Natural Resources, Committee on Government Oper- 
ations, House of Representatives. 

Great Plains Gasification Associates and the Department of 
Energy (DOE) signed a loan guarantee agreement in January 1982 
for up to $2.02 billion of the estimated $2.76 billion needed to con- 
struct a plant producing synthetic gas from coal. Faced with dete- 
riorating financial projections in the wake of declining energy 
prices, Great Plains applied to the US Synthetic Fuels Corporation 
(SFC) for additional project assistance. In April 1984 SFC tenta- 
tively agreed to provide Great Plains up to $790 million in price 
guarantee assistance. In return, the Great Plains partners would 
contribute more equity and Great Plains would repay the DOE- 
guaranteed loan faster and share profits with SFC. According to 
GAO's assessment of SFC’s proposed assistance, a lower amount of 
assistance could achieve the same results if Great Plains’ partners 
could fully use certain tax credits and if energy prices and other 
assumptions remained the same as those SFC used in April 1984. 
Since April 1984, however, several changes have occurred, such as 
a continued decline in energy prices. An August 1984 SFC analysis 
indicated that the decline in energy price offset the effect of the in- 
crease tax credits. Other changes have also occurred, but SFC anal- 
yses subsequent to August 1984 showing the impact of these 
changes were not available to GAO. If all changes since April 1984 
were incorporated into GAO's analyses, the results could be differ- 
ent. 
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26750 (DOE/MC/16550—1804) Studies of the effect of 
toxic coal particles on model membrane systems. Kurland, 
R.J. (State Univ. of New York, Buffalo (USA). Dept. of 
Chemistry). Dec 1982. Contract AC21-81MC16550. 30p. 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE85003361. 

The work described in this report was part of a coal toxicol- 
ogy program. This report deals specifically with the interaction of 
model membranes and f-naphthol and PAH. The penetration of B 
naphthol into DPPC monolayer films at an air water interface was 
studied. In addition, PAH distribution between aqueous (solution) 
and DPPC (vesicle) phases were studied. 7 refs., 6 figs., 2 tabs. 


26751 (NRPB-R—173) Radiation exposure of the UK 
population - 1984 review. Hughes, J.S.; Roberts, G.C. (Na- 
tional Radiological Protection Board, Didcot (UK)). Nov 
1984. 88p. National Radiological Protection Board, Didcot, 
UK. 

The population of the United Kingdom is exposed to radi- 
ation from a number of sources, both naturally occurring and man- 
made. This review reflects the situation in the early nineteen eight- 
ies; the main conclusions of the report are that: the average annual 
effective dose equivalent to members of the UK population from all 
sources is approximately 2.2 mSv; the main contribution to the ex- 
posure of the population (about 87%) is due to natural radiation 
and includes indoor exposure to radon decay products, which is the 
largest single source of exposure; the largest man-made contribution 
to the exposure of the population (about 11.5%) is from the use of 
ionising radiations in medical procedures; the next largest contribu- 
tion (0.5%) arises from miscellaneous sources, including the burning 
of coal; the largest single contribution (0.5%) from environmental 
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radioactive contamination results from fallout from the atmospheric 
testing of nuclear weapons; occupational exposure, including that 
due to enhanced levels of natural radiation, makes a similar contri- 
bution on average (about 0.4%) to that from fallout and from mis- 
cellaneous sources; and the discharge of radioactive effluents and 
other disposals of radioactive wastes provide the smallest contribu- 
tion (0.1%) of the sources considered to the exposure of the popu- 
lation as a whole. (93 refs.) 


26752 (PB—85-160984/XAB) Overspeed protection for 
mine diesels, A literature review. Information Circular/1984, 
Mejia, L.C.; Waytulonis, R.W. (Bureau of Mines, Spokane, 
WA (USA). Spokane Research Center). 1984. 20p. (BM- 
IC—9000). NTIS, PC A02/MF A0O1. 

Diesel-powered equipment operating in a gassy underground 
mine could conceivably ingest a methane-air mixture from the mine 
atmosphere that could cause the diesel engine to overspeed, or 
exceed its rated speed. Engine overspeed, particularly if extreme 
(engine runaway), could result in personal injury, a possible mine 
explosion, and/or catastrophic engine failure. In this report, the 
Bureau of Mines reviews the literature on the potential hazards of 
methane-induced diesel engine overspeed. Also included are the 
Bureau's findings from consultations with representatives of the 
diesel-engine industry to determine the specific engine behavior 
that could be expected under the overspeed condition. The report 
summarizes data on mine accidents involving methane, discusses re- 
sults of tests on the compression ignition of methane in diesel en- 
gines, and examines fuel governors and intake-air-cutoff devices, 
two kinds of devices used to prevent overspeed. 


26753 (PNL—5500-Pt.1, pp 5-12) Biostudies of complex 
mixtures. Mahlum, D.D. Feb 1985. NTIS, PC A07/MF 
AO01. File Number DE85009365. 

In Pacific Northwest Laboratory annual report for 1984 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

During the past year, SRC-II-derived coal liquids (CL) were 
further evaluated using the Chinese hamster ovary cells (CHO) and 
the mouse-skin initiation/promotion (I/P) assays. Results from the 
CHO assay indicated that the polycyclic aromatic hydrocarbon 
(PAH) and nitrogen-containing polycyclic aromatic compound 
(NPAC) fractions contained most of the mutagenic activity. Studies 
to determine whether exposure of rats to CL causes changes in the 
cardiovascular system indicated that 6 weeks exposure to SRC-II 
heavy distillate (HD) produced a 20% increase in blood pressure. 
Covalent binding of BaP to mouse skin deoxyribonucleic acid 
(DNA) in the presence of carcinogenic complex mixtures indicated 
very low binding levels of BaP, suggesting that compounds other 
than BaP contribute substantially to the carcinogenic activity of the 
CL. In the inhalation studies in which rats and mice were exposed 
to SRC-II HD for either 1, 4 or 12 weeks, all mice have been sacri- 
ficed, and about 20% of the rats remain on study. Results for mice 
indicate that 4 or 12 weeks exposure to the highest dose (0.7 mg 
HD/liter of air) resulted in reduced life span and in skin and lung 
tumors. Results from histopathological evaluation of mouse tissues 
will be available during FY85; for rats, during FY86. Exposure of 
rats to SRC-1 wash solvent (WS) inhibited memory and reduced 
motor activity. Exposure to WS also produced a shift in the circa- 
dian distribution to activity. 2 figures, 8 tables. 


26754 (PNL—5500-Pt.1, pp 51-52) Mutagenicity of com- 
plex mixtures. Pelroy, R.A. Feb 1985. NTIS, PC A07/MF 
A01. File Number DE85009365. 

In Pacific Northwest Laboratory annual report for 1984 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

The effect of coal-derived complex chemical mixtures on the 
mutagenicity of 6-aminochrysene (6-AC) was determined with Sal- 
monella typhimurium TA98. Previous results suggested that the 
mutagenic potency of 6-AC for TA98 in the standard microsomal 
activation (Ames) assay increased if it was presented to the cells 
mixed with high-boiling coal liquids (CL) from the solvent refined 
coal (SRC) process. In this year’s work, the apparent mutational 
synergism of CL and 6-AC was independently verified in a fluctua- 
tion bioassay which allowed quantitation of mutational frequencies 
and cell viability. The results of this assay system were similar to 
those in the Ames assay. Moreover, the fluctation assay revealed 
that mutagenesis and cellular toxicity induced by 6-AC were both 
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strongly enhanced if 6-AC was presented to the cells mixed in a 
high-boiling CL. 4 figures. 


26755 (PNL—5500-Pt.1, pe 59-63) Teratology of com- 
plex mixtures. Hackett, P.L. Feb 1985. NTIS, PC A07/MF 
A01. File Number DE85009365. 

In Pacific Northwest Laboratory annual report for 1984 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

Studies were performed to define the dose response, mater- 
nal effects and the most sensitive embryonic age following acute 
administration of Harmarville process solvent (HPS) to rats. Mater- 


‘nal weight gains and thymus weights were depressed when HPS 


was administered on or after 9 dg. Fetal survival was reduced only 
when exposure occurred on 6 dg. Fetal body weights were lower 
than normal when the dams were dosed on 9, 11, 12, or 16 dg, and 
malformations were most common following exposure on 11, 12, 13 
or 14 dg. From this study the authors defined an exposure regimen 
for determining the developmental toxicity of SRC materials. Most 
toxic or teratogenic events resulting from exposure to the fraction- 
ally distilled material occurred in the fractions that boiled above 
750°F. Exposure to a hydrotreated fuel oil blend (FOB-H) did not 
produce the same significantly lower fetal lung weights as FOB, 
but effects on maternal thymus weight were similar for both FOB 
and FOB-H. In a separate, preliminary study of possible mecha- 
nisms for the action of SRC material on fetal development, the ef- 
fects of HPS exposure were compared with those of a known tera- 
togen, a corticosteroid, triamcinolone acetonide (TAC). 2 figures, 6 
tables. 


26756 (PNL—5500-Pt.1, PP 64-67) Perinatal effects of 
complex mixtures. Springer, L. Feb 1985. NTIS, PC 
A07/MF A01. File Nouaer DE85009365. 

In Pacific Northwest Laboratory annual report for 1984 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

This report describes results of a study to determine whether 
exposure to high-boiling coal liquids results in adverse effects on 
female reproductive performance. For this study, female rats were 
exposed by whole-body inhalation to SRC-II heavy distillate for 6 
weeks. These animals were repeatedly bred after exposure and eval- 
uated for their ability to become pregnant. Evaluation was also 
made for dam growth during gestation, litter size, offspring survival 
and growth, and grossly observable malformations. Preliminary in- 
terpretation of these data indicates that reproductive capability and 
offspring parameters measured were not significantly altered by ex- 
posure. 2 figures, 4 tables. 


26757 (PNL—5500-Pt.1, pp 69-70) Health effects of 
complex mixtures. Renne, R.A. Feb 1985. NTIS, PC A07/ 
MF AO1. File Number DE85009365. 

In Pacific Northwest Laboratory annual report for 1984 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

The purpose of this project is to study the potential human 
health hazards associated with exposure to complex hydrocarbon 
mixtures. Studies in progress are investigating the carcinogenic po- 
tential of cutaneous exposure to various chemical class fractions of 
materials and products from the solvent refined coal technology. 
An in vitro assay system using cultured mouse skin is being devel- 
oped in an attempt to correlate primary DNA damage induced by 
complex hydrocarbon mixtures in vitro to carcinogenic effects ob- 
served in vivo. 


26758 (PNL—5500-Pt.1, pp 71-73) Tissue dose in fossil 
fuel exposure. Schirmer, R.E. Feb 1985. NTIS, PC A07/MF 
A01. File Number DE85009365. 

In Pacific Northwest Laboratory annual report for 1984 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

In studies designed to develop a method of analyzing absorp- 
tion and disposition of aromatic amine components of complex mix- 
tures in mammals, the 6-AC levels in the skin from skin-painted 
mice and rats were measured using high-performance liquid chro- 
matography (HPLC) with an electrochemical detector. The 6-amin- 
ochrysene (6-AC) was cleared from mouse skin more rapidly than 
from rat skin. In the mouse, the clearance rate was similar to that 
measured previously for benzo[a]pyrene (BaP). Continuing studies 
on BaP have shown that the presence of coal liquids reduces the 
rate of metabolism in vitro. For the two boiling-point (bp) cuts 
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tested, the reductions in rate of BaP metabolism corresponded to 
the reduction in tumor initiation in vivo. 3 figures, 1 table. 


26759 (PNL—5500-Pt.1, pp 89) Complex mixtures - rela- 
tive potency matrix. Mellinger, PJ. Feb 1985. NTIS, PC 
A07/MF AO1. File Number DE85009365. 

In Pacific Northwest Laboratory annual report for 1984 to 
‘the DOE Offfice of Energy Research. Part 1. Biomedical sciences. 

A relative potency matrix was generated to test how nonhu- 
man biological data may be used to predict potential human-health 
risks from a variety of hydrocarbon-based industries. Ames assay 
(mutagenicity), mammalian cell transformation (carcinogenicity), 
and mouse skin-painting (carcinogenicity) data were gathered for 
coal-gasification tar, coal-liquefaction heavy distillate, shale oil ciga- 
rette-smoke condensate, and the emissions from roofing tar, petrole- 
um and the combustion of diesel and gasoline engines. The range of 
relative potencies suggests a decrease with increasing biological 
complexity of the test. 


26760 Workplace injury experience of female coal miners 
in the US. Watson, A.P.; White, C.L. (Oak Ridge National 
Lab., TN). Archives of Environmental Health; 39: No. 4, 284- 
293(Jul-Aug 1984). Contract W-7405-ENG-26. 

Analysis of the 1978-1980 accident history of female coal 
miners collected by the Mine Safety and Health Administration 
(MSHA) has identified significant differences in injury severity due 
to mine type, source and nature of injury, geographic region, age 
class, and part of body injured. Approximately 4% of all female 
coal workers were involved in a lost-time accident as compared to 
7% for males; female workers lost approximately 1.1 days each as 
compared to 2.4 days for males; and 0.01% of the female work 
force were fatally injured as compared to 0.05% among males. 
Most injuries to both female and male workers involved back 
sprains. The majority of remaining injuries are sprains and fractures 
to joints and bones of the limbs. 
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Magnetohydrodynamics and the National Coal Sci- 


opment of the Committee on Energy and Natural Resources, 
United States Senate, Ninety-Eighth Congress, Second Ses- 
sion on S. 1278 and S. 1925, April 9, 1984. Washington, DC; 
Government Printing Office (1985). 360p. 

Two Senate bills would establish a federal effort to develop 
and demonstrate magnetohydrodynamics (MHD) for power genera- 
tion (S. 1278) and a national engineering development program for 
coal technology (S. 1925). A hearing on the two bills brought testi- 
mony from the coal and MHD interests, the Electric Power Re- 
search Institute, DOE, various university research groups, and 
others. The hearing record includes the text of each bill, two ap- 
pendices with additional responses and material submitted for the 
record, and the testimony of the 19 witnesses. Support for the 
MHD bill notes both private and public sector interest in commer- 
cialization as a way to enhance the health, safety, and environmen- 
tal aspects of power generation. In support of a national coal pro- 
gram, witnesses noted the poor progress made during the 23 years 
of the Office of Coal Research and the need to improve coal com- 
bustion technology. 
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26762 (DOE/EI/19646—T10) Petroleum Data System. 
Final report, May 15, 1984-May 14, 1985. (Oklahoma Univ., 
Norman (USA). Energy Resources Inst.). 14 May 1985. 
Contract AS04-84E119646. 18p. NTIS, PC A02/MF AO1; 
GPO Dep. File Number DE8501 1687. 

Within the scope of this contract, enhancements were made 
to the quality of data on the Petroleum Data System (PDS) TOTL 
database using the Quality Improvement Program (QUIP) List, the 
Location Reference Edit programs and the review of Production 
Summaries. The work completed for Louisiana and the Powder 
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River Basin in Wyoming greatly improved the quality and quantity 
of data. Texas combinations and divisions were also coded and will 
be a valuable addition to the file. Outside the scope of this contract, 
other PDS processing continued through the end of September 
1984. In addition to standard state processing, this work included 
improvements in manual processing procedures which significantly 
increased the amount of state processing completed, and the imple- 
mentation of a simplified computerized editing package. Although 
improvements were made in both processing procedures and qual- 
ity of data, overall funding for PDS remained inadequate. This lack 
of funding was the primary motivation for the decision of the Re- 
gents of the University of Oklahoma to provide copies of the Petro- 
leum Data System to private industry for unrestricted use. With the 
close out of this contract, work on the maintenance and enhance- 
ment of PDS at this office will end. 3 tabs. 
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26763 (DOE/BC/10082—27) Adsorption from flooding 
solutions in porous media: a study of interactions of surfac- 
tants and polymers with reservoir minerals. Final report. So- 
masundaran, P.; Gryte, C.C. (Columbia Univ., New York 
(USA). School of Engineering and Applied Science). [1985]. 
Contract AC19-79BC10082. 69p. NTIS, PC A04/MF AO1; 
GPO Dep. File Number DE85000130. 

The loss of surfactants from systems relevent to micellar 
flooding, including the influence of oils, alcohols and polymers, was 
investigated. Our work has demonstrated the critical role of rock 
mineralogy in determining the type and extent of surfactant loss. 
The presence of as little as 1% gypsum in samples of kaolinite, 
silica and alumina caused decylbenzene sulfonate depletion to shift 
from adsorption-controlled to precipitation-controlled. However, in 
gypsum-magnesite mixtures, the influence of gypsum was greatly 
reduced because calcium activity was controlled by carbonate equi- 
libria. The precipitation phenomena has been studied extensively, 
and a thermodynamic model developed. It has been shown that 
above the CMC, redissolution of the precipitate occurs due to ad- 
sorption of precipitating ions on micelles, which reduces its activity 
in the bulk. Modifications to surfactant structure were found to 
greatly enhance salt tolerance. Through addition of ethoxy groups 
to alkylbenzenesulfonates, salt tolerance can be improved by more 
than one order of magnitude for Na* and three orders of magnitude 
for Ca®*. Future work will focus on such surfactants as a means to 
minimize surfactant loss in micellar flooding. 29 figs. 


26764 (DOE/EIA—0185(84)) Costs and indexes for do- 
mestic oil and gas field equipment and production operations, 
1984, Funk, V.T.; Anderson, T.C. (USDOE Energy Infor- 
mation Administration, Dallas, TX. Dallas Field Office). 
May 1985. 162p. NTIS, PC A08/MF A011; 1 - GPO; GPO 
Dep. File Number DE85011591. 

Estimated costs and cost indexes for domestic oil and gas 
field equipment and production operations are provided for 1984. 
The information is given for several depth categories in six gas pro- 
ducing regions and seven oil-producing regions, both offshore and 
onshore, of the United States. Costs are also shown for 1983 and 
cost indexes (1976 = 100) established for 1982 and 1983. Narrative 
sections discuss the results and the indexing procedure, and review 
the 1984 indexing. 14 figs., 142 tabs. 
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26765 (DOE/MC/19309—T1) Chemical separation, puri- 
fication and identification of EOR-active compounds in water 
soluble petroleum sulfonates. Final progress report. Chettur, 
G.; Rajan, K.S.; Mainer, S.S. (IIT Research Inst., Chicago, 
IL (USA)). Jul 1983. Contract AC21-82MC19309. 128p. 
NTIS MF A011; 2; GPO Dep. File Number DE85011021. 

There were two major objectives to this contract: (1) being 
the continuation of the structural characterization of EOR-active 
fractions from petroleum sulfonate and (2) being the investigation 
of factors which need not necessarily be structural but still has a 
bearing on tertiary oil recovery. The two objectives were distribut- 
ed over four tasks. The first task was a continuation of our earlier 
effort involving the fractionation and chemical characterization of 
petroleum sulfonates. Some modifications were made to facilitate 
handling larger amounts of material at every fractionation step 
without compromising too much on resolution. As a result of these 
modifications we could process up to 70 g of ether-extractables 
from acidic aqueous solution of Pyronate-40 through the Florisil 
column in one batch and up to 40 g of the EOR-active fraction 
from the Florisil column could be fractionated through the ODS- 
silica column operating under the "Flash Chromatographic” mode. 
The preparative HPLC fractions were EOR-active, but the increase 
in EOR-activity was not commensurate with the increase expected 
from the enrichment of a few compounds that might be responsible 
for EOR-activity. The second task was to explore the results ob- 
served earlier at METC of increased EOR-activity on remethyla- 
tion of petroleum sulfonates with diazomethane. Alternate methods 
of methylation which would eliminate the side products of diazo- 
methane and thereby allow comparison of the esters in structure 
and EOR-activity with the esters from diazomethane treatment was 
performed under Task III. The reaction of the sulfonate, either in 
the acid form or as slat, with PCl; in benzene followed by reaction 
with methanol proved to be an alternate method to diazomethane 
treatment. Under Task IV a spectrophotometric assay for sulfonate 
in the 2% brine solution was developed and applied to the different 
pyronate-40 fractions for determining their sulfonate content. 15 
refs., 38 figs., 16 tabs. 


26766 (DOE/SF/11564—5) Effect of temperature on 
degradation, adsorption and phase partitioning of surfactants 
used in steam injection for oil recovery. Al-Khafaji, A.A.; 
Castanier, L.M.; Brigham, W.E. (Stanford Univ., CA 
(USA). Petroleum Research Inst.). [1985]. Contract AC03- 
81SF11564. 95p. NTIS, PC A05/MF A0l; 1; GPO Dep. 
File Number DE84010499. 

Mobility control is one of the main problems in steam flood- 
ing. Channeling through highly permeable zones and gravity over- 
ride of steam lead to early steam breakthrough at the production 
wells. Accordingly, volumetric sweep efficiency and oil recovery 
are reduced. Foam has been proposed as a permeability blocking 
agent in steam flooding to improve oi! recovery. The aim of this 
study is to investigate both commercially available and experimen- 
tal foaming chemicals (surfactants) for their longevity under condi- 
tions typical of those found for steam injection oil recovery, namely 
at 400°F (205°C) and 300 to 500 psia (20 to 34 bars). The adsorp- 
tion of surfactants on sand and clay surfaces and the partitioning of 
surfactants between water and oil phases were also studied. Surfac- 
tants were subjected to steam injection conditions in pressure cylin- 
ders under a nitrogen cushion for several weeks to test for thermal 
degradation, adsorption, and phase partitioning. Ottawa silica sand 
mixed with varying percentages of clay, and/or crude oil were 
added to the aqueous surfactant solutions to simulate field condi- 
tions. In addition, some data were taken with varying amounts of 
inorganic salts typical of those found in oil field brines. Surface ten- 
sion, surfactant concentration, pH and electrical conductivity were 
measured with time. Some commercial surfactants showed a rapid 
decrease in concentration and pH with heating time, while other 
surfactants showed better high-temperature stability, with half-lives 
as long as several months at 400°F (205°C). 72 refs., 15 figs., 13 
tabs. 


26767 (RISO-M—2463) EFP basic reservoir simulation 

model. Code structure proposal. Bech, N. (Risoe National 

Lab., Roskilde (Denmark)). Apr 1984. 119p. NTIS (US 

Sales Only), PC A06/MF A0O1. File Number DE85751680. 
EFP-84. 
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A preliminary proposal for the code structure of a fully 
compositional, isothermal double permeability simulator is present- 
ed. It is considered essential that new features as well as altenative 
mathematical models and numerical solution methods can be easily 
included without any negative consequences regarding numerical 
stability and convergence properties. Consequently, during — 
design emphasis is put on characteristics such as modularity, flexi- 
bility and clarity. The code is intended to serve as a basis for the 
development of special purpose simulators. 


26768 Recovery of heavy oil and tar sands using a high- 
temperature nuclear steam supply. Quade, R.N.; Rao, R. 
(GA Technologies Inc., San Diego, CA). Proceedings, Inter- 
society Energy Conversion Engineering Conference; 1: 52- 
58(Aug 1984). (CONF-840804—). 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

In this paper, the application of the HTGR to enhanced oil 
recovery is explored using a typical California heavy oil field 
(Midway-Sunset) and a tar sands field (Maverick County, Texas) as 
two examples. Cost comparisons are made with available alternates, 
centralized coal, jumbo boilers for heavy oil, and an atmospheric 
fluidized bed (AFB) for tar sands. 


26769 Characterization and oil recovery observations on 
a series of synthetic petroleum sulfonates. Gajderowicz, 
C.C.; Malmberg, E.W.; Martin, F.D.; Taber, J.J.; Ward, J.S. 
Society of Petroleum En oe of ALM.E. (American Insti- 
tute of Mining, Metallurgical and Petroleum Engineers), 
Paper; No. SPE-8323, vp(1979). (CONF-790913—). 

From 54. annual SPE technical conference and exhibition; 
Las Vegas, NV, USA (23 Sep 1979). 

Synthetic sulfonates for application in enhanced oil recovery 
are of increasing interest. Because of the need to explore the range 
of candidates potentially available at various costs from the petro- 
chemical industry, a series of 9 samples were prepared for distribu- 
tion with the financial support of the US Department of Energy. 
This work briefly describes the samples and, in more detail, the 
characterization of the samples for oil recovery. The characteriza- 
tion included determination of optimal salinity, stability of aqueous 
dispersions in grines containing sodium chloride and calcium ion, 
and oil recovery and loss of sulfonate in one-foot Berea cores. 22 
references. 
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26770 (PB—85-160646/XAB) Accidents connected with 
federal oil and gas operations on the Outer Continental Shelf, 
Gulf of Mexico. Volume 2. Report for January 1980-June 
1984, (Minerals Management Service, Metairie, LA (USA). 
Gulf of Mexico OCS Regional Office). Sep 1984. 86p. 
(OCS/MMS—84/0072). NTS, PC ‘A0S/MF Aol. 

Data on accidents connected with federal oil and gas oper- 
ations include: lease and operator; date and duration; type of acci- 
dent; how controlled; volume of oil spill; and injuries, fatalities and 
damage. 
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26771 (DOE/ET/10671—T1) Estimating production of 
conventional oil and gas: a review of assumptions and ap- 
proach, 1981 annual technical report. (Lewin and Associates, 
Inc., Washington, DC (USA)). 1981. Contract ACO01- 
77ET10671. 92p. NTIS, PC AOS/MF AOl; 1; GPO Dep. 
File Number DE85011903. 

Reliable projections of future domestic oil and gas supplies 
play a critical role in determining the policy choices made by both 
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government and industry. However, all projections of future oil 
and gas are merely deterministic outcomes of assumptions used in 
the forecasting methodology. Thus, considerably more inquiry and 
analysis needs to be focused on the input assumptions. The most 
critical of these assumptions include: (1) the definition of finding 
rate; (2) the size of the undiscovered resource base; and (3) the pro- 
jected drilling schedule. Depending on the choice of assumptions, it 
is possible to show that the next ten years offer either energy inde- 
pendence or unprecedented scarcity. The analysis also shows that 
conventional resources will not meet America’s needs in the year 
2000, even under the major optimistic assumptions. Using consist- 
ently “high” and “low” assumptions drawn from published studies, 
the range of forecasts for the lower 48 onshore annual production 
in 1990 and 2000 can vary by an order of magnitude, as shown 
below: (1) Natural Gas (TCF/y) for 1979 - 14.2, for 1990 - 10.7 to 
33.2, for 2000 - 4.6 to 17.3; (2) Crude Oil (MMBBL/d) for 1979 - 
6.0, for 1990 - 0.9 to 9.8, for 2000 - 0.6 to 3.3. This paper and its 
underlying methodology provide a direct means for analyzing the 
various energy supply forecasts and for quantifying the effect of the 
key assumptions. 11 refs., 8 figs., 16 tabs. 


26772 (GAO/NSIAD—85-45) Survey of oil company 
views on fair sharing in an international oil supply disruption. 
(General Accounting Office, Washington, DC (USA). Na- 
tional Security and International Affairs Div.). 5 Feb 1985. 
12p. US General Accounting Office, P.O. Box 6015, Gaith- 
ersburg, MD 20760. File Number T185901450. 

Seventeen US oil companies that participate in the Interna- 
tional Energy Agency (IEA) were surveyed to determine their 
views on whether some form of a fair sharing program is needed to 
meet an IEA emergency oil sharing obligation. Fair sharing refers 
to a domestic system to ensure that the burden of sharing oil to 
meet on IEA supply obligation is borne proportionately or fairly by 
all oil companies. The most significant results of this survey were 
as follows. A majority of the companies see the need for the gov- 
ernment to assume or be prepared to assume a role in assuring that 
voluntary oil sharing does not impose an unfair burden on partici- 
pating companies. However, a majority of the companies surveyed 
do not support a domestic allocation system, as was recommended 
by a State Department consultant, for meeting the fair sharing ob- 
jective. Some suggested that the use of SPR oil to replace volun- 
teered oil would encourage companies to make voluntary offers. 
Many of the companies surveyed indicated that one or more of the 
following factors have influenced their current views: (1) the grow- 
ing size of the SPR and the administration's announced policy to 
“ordinarily” auction off large amounts of SPR oil at an early stage 
of a major supply interruption; (2) the administration's position to 
rely primarily on a market approach to determine the redistribution 
of energy supplies during an emergency; and (3) changes in how oil 
allocated among IEA countries during an emergency would be 
priced. 


26773 (NP—5770285) Figures of the petroleum industry - 
issue 1983. (Deutsche BP Benzin und Petroleum A.G., 
Hamburg (Germany, F.R.)). 1983. 82p. (In German). NTIS 
(US Sales Only), PC AO5/MF AOl. File Number 
DE85770285. 

The statistic tables give information about: Reserves and 
production of petroleum, natural gas, petroleum supply of the Fed- 
eral Republic of Germany, pipelines, tanker ships, petroleum refin- 
eries, consumption rates, storage and distribution, automobiles, 
prices, taxes and energy consumption. The data compilations are 
primarily valid for the Federal Republic of Germany. 


26774 (NP—5901420) Middle East oil and gas. (Exxon 
Corp., New York (USA). Public Affairs Dept.). Dec 1984. 
43p. Public Affairs Dept., Exxon Corp., 1251 Avenue of 
Americas, New York, NY 10020. File Number T185901420. 

Exxon Background Series. 

The following subjects are covered in this publication: (1) 
position of preeminence of the Middle East; (2) history of area's oil 
operations for Iran, Iraq, Bahrain, Kuwait, Saudi Arabia, neutral 
zone, Qatar, United Arab Emirates, Oman and Egypt; (3) gas oper- 
ations of Saudi Arabia, Iran, Kuwait, Qatar, Iraq and United Arab 
Emirates; (4) changing relationships with producing countries; (5) a 
new oil pricing environment; (6) refining and other industrial activi- 
ties; and (7) change and progress. 10 figs., 12 tabs. 
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26775 (OCS/MMS—84-0062) Geology report: proposed 
North Atlantic OCS oil and gas lease sale 96. Carpenter, 
G.B.; Amato, R.V. (Minerals Management Service, Vienna, 
VA (USA). Atlantic OCS Region). 1984. 2ip. Minerals 
Management Service, Atlantic OCS Region, Vienna, VA 
22180. File Number T185901427. 

This document reports the results of a Minerals Management 
Service study of the geology, petroleum potential, and environmen- 
tal considerations related to the proposed North Atlantic Outer 
Continental Shelf (OCS) Lease Sale 96. The regional geology of 
the Georges Bank area is discussed in terms of the most favorable 
lithologies for hydrocarbon generation and accumulation. An as- 
sessment of the possible impact of a number of potential geologic 
hazards on drilling and development operations is also given. The 
North Atlantic OCS planning area has been divided into three areas 
of differing hydrocarbon potentials. These areas are: (1) the Gulf of 
Maine, (2) a zone of thick sediments lying below the modern shelf/ 
slope break (Georges Bank), and (3) the deepwater area seaward of 
the Continental Slope. Area 2 includes the so-called "reef trend” 
(Jurassic shelf edge). Economic factors (water depth, distance from 
shore, etc.) are not involved in the assessment of hydrocarbon po- 
tential, but only the perceived capability of the sediments in each 
zone to generate and retain oil and gas. The resource potential of 
the deepwater area cannot be evaluated because of a scarcity of ge- 
ological and geophysical data seaward of the Continental Slope. 
Therefore, this area is identified as having unknown potential. 19 
refs., 5 figs. 


26776 (OCS/MMS—84-0073) Gulf of Mexico summary 
report. Outer Continental Shelf oil and gas activities in the 
Gulf of Mexico and their onshore impacts. Lynch, C.W.; Ru- 
dolph, R.W. (Rogers, Golden and Halpern, Inc., Reston, 
VA (USA)). Sep 1984. 141p. OCS Information Program, 
Minerals Management Service, 12203 Sunrise Valley Dr., 
MS 640, Reston, VA 22091. File Number T185901421. 

The Gulf of Mexico continues to be the most developed 
Continental Shelf region in the US and the world. Statistics for the 
Gulf show that in 1983 the region accounted for 93.7% and 92.1% 
of domestic Federal offshore oil and gas production, respectively. 
While shallow water areas of the Continental Shelf of the Gulf 
have been responsible for most of this production, industry's inter- 
est recently has turned to the outer Shelf and upper Slope areas 
where new technologies in deepwater drilling will allow future 
production, assuming the resources are present. Between December 
1982 and December 1983, the number of identified oil and gas fields 
in the Gulf of Mexico Outer Continental Shelf increased from 537 
to 572. This represents a net increase of 35 fields discovered in 
1983, compared with 32 in 1982, with 23 in 1981, with 50 in 1980, 
with 51 in 1979, and with 25 in 1978. The number of active fields 
increased from 521 in 1982 to 556 in 1983, and fields for which re- 
serve estimates have been made increased from 468 to 505. As of 
August 1, 1984, there had been 22,151 offshore oil and gas wells 
drilled in the federally regulated part of the Gulf of Mexico, the 
majority of them (19,371) off the coast of Louisiana. At that time 
there were also 3,155 active oil and gas leases in the Gulf of 
Mexico, of which 1,392 were producing. The record-setting Central 
Gulf of Mexico Lease Sale 72 was the first areawide sale held in 
the region. In all, the first four areawide sales in the Gulf resulted 
in the leasing of more than 8 million acres in less than a year. The 
Gulf’s offshore pipeline system consists of more than 14,600 miles 
of pipe. An impressive network of onshore support services and fa- 
cilities has been established throughout the coastal zone adjacent to 
the Western and Central Gulf of Mexico Planning Areas to service 
both onshore and offshore oil and gas operations. 83 refs., 11 figs., 
23 tabs. 


26777 (OCS/MMS—84-0076) Bering Sea summary 
report, Outer Continental Shelf oil and gas activities in the 
Bering Sea and their onshore impacts. Deis, J. (Rogers, 
Golden and Halpern, Inc., Reston, VA (USA)). Sep 1984. 
116p. OCS Information Program, Minerals Management 
Service, 12203 Sunrise Valley Dr., Reston, VA 22091. File 
Number T185901425. 

Three federal Outer Continental Shelf oil and gas lease sales 
have been held in the Bering Sea Subregion. Lease Sale 57, Norton 
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Basin, was held on March 15, 1983. Bids were received on 64 of 
the 418 blocks offered, resulting in the Department of the Interior 
issuing leases for 59 blocks. Lease Sale 70, St. George Basin, held 
on April 12, 1983, offered 479 blocks, of which 97 received bids. 
The Department of the Interior was enjoined from issuing leases 
for almost a year because of a suit against the sale. Leases for 96 
blocks resulting from Lease Sale 70 were issued on March 1, 1984. 
The most recent sale in the Bering Sea Subregion, Lease Sale 83, 
Navarin Basin, was held on April 17, 1984. The sale, which cov- 
ered most of the Navarin Basin Planning Area, produced 425 bids 
on 186 of the 5036 blocks that were offered. On June 1, 1984, leases 
were issued by the Department of the Interior for 163 blocks. Two 
exploration plans have been approved for leased blocks in the 
Norton Basin resulting in exploratory drilling. Seven exploration 
plans have been submitted for leased blocks in St. George Basin, 
and a total of six exploratory wells are expected to be spudded 
during the summer and fall of 1984. The current estimates of risked 
resources for lands leased in Lease Sale 57, Norton Basin, are 63 
million barrels of oil and 242 billion cubic feet of gas. For Lease 
Sale 70, St. George Basin, estimates of risked resources for leased 
lands are 12.5 million barrels of oil and 1.453 trillion cubic feet of 
gas. The estimates for Lease Sale 83, Navarin Basin, are 407 million 
barrels of oil and 0.428 trillion cubic feet of gas. 33 refs., 10 figs., 5 
tabs. 


26778 (OCS/MMS—85-0028) Outer Continental Shelf 
Oil and Gas Leasing and Production Program. Annual report, 
fiscal year 1984, (Minerals Management Service, Washing- 
ton, DC (USA)). 29 Mar 1985. 68p. Minerals Management 
Service, 12203 Sunrise Valley Dr., Reston, VA 22092. File 
Number T185901464. 

This report describes Outer Continental Shelf (OCS) leasing 
and production activities during FY 1984, including a summary of 
receipts and expenditures and also includes information on OCS 
safety violations submitted by the US Coast Guard. To provide 
access to possible new sources of oil and gas offshore, the DOI, 
through the Minerals Management Service (MMS), conducted six 
OCS lease sales during FY 1984. Tracts in the Gulf of Mexico 
(GOM) were offered on three occasions (Eastern, Central, and 
Western GOM). One sale was held for tracts offshore central Cali- 
fornia, and two were held for tracts offshore Alaska. Production of 
oil and gas on the OCS in FY 1984 amounted to nearly 380 million 
barrels of crude oil and condensate, and nearly 4.6 trillion cubic 
feet of natural gas. Federal offshore oil production amounted to 
11.9% of total US oil production during FY 1984, while natural gas 
produced on the OCS was 25.3% of total US production. All OCS 
production came from the Gulf of Mexico and offshore California. 
A total of 627 exploratory wells and 658 development wells were 
started on active leases during the fiscal year. Investigations con- 
cerning eight alleged violations of safety regulations on OCS facili- 
ties were conducted by the Coast Guard during FY 1984. Four vio- 
lations were found as a result of these investigations, and four rec- 
ommendations for administrative action were forwarded to the 
MMS. These cases were pending at the end of the fiscal year. 4 
figs., 13 tabs. 


26779 Monitoring the potential for future oil-supply 
crises: the lack of information. Curlee, T.R. (Oak Ridge Na- 
tional Lab., TN). Journal of Energy and Development; 9: No. 
2, 289-297(Spr 1984). 

There is significant evidence to suggest that the power of 
OPEC has decreased and, as a result, the threat of supply disrup- 
tion is less. There is, however, an increasing view that this situation 
is only temporary, and that the combination of a significant world- 
wide economic recovery (resulting in increased oil consumption) 
and a disruption of crude petroleum from one or more major pro- 
ducers could result in another round of severe oil price increases. 
There is also a concern that the reductions in oil revenues in the 
producing countries increase the probability of a severe disruption 
in one or the probabilities of both oil price reduction and severe oil 
price increases. More information is needed to understand potential 
impacts. 
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REFER ALSO TO CITATION(S) 26770, 28693, 28763 


(AD-A—151064/3/XAB) Field Guide for Arctic 
Oil Spill Behavior. Final report. Schulze, R. (Arctec, Inc., 
grey MD (USA)). Nov 1984. 320p. NTIS, PC Al4/ 
A Field Guide for Oil Spill Behavior was developed to pro- 
vide the On-Scene Coordinator with the spill-behavior information 
needed to assess whether timely and adequate containment and re- 
moval actions are taken. The field guide describes arctic ice condi- 
tions, the physical properties of oil as it weathers, oil spill behavior 
in cold water and ice conditions, and spill retention potential for 
the Alaskan shore line. The guide then uses six spill scenarios to 
show the user how to apply spill behavior information to solve 
real-world problems. 


26781 (OCS/EIS/MMS—85-0029-Vol.1) Final environ- 
mental impact statement: proposed St. George Basin Sale 89. 
Volume I, (Minerals Management Service, Anchorage, AK 
(USA). Alaska Outer Continental Shelf Region). Apr 1985. 
638p. Minerals Managements Service, 12203 Sunrise Valley 
Drive, Reston, VA 22091. File Number T185901322. 

This environmental impact statement discusses (1) a proposal 
for oil and gas leasing in the St. George Basin, (2) alternatives to 
the proposal, (3) major issues determined through the scoping proc- 
ess and staff analyses, and (4) potential mitigating measures. The 
proposal consists of 12,529 blocks (approximately 28.2 million hec- 
tares) to be offered for lease in the St. George Basin. The potential 
effects of this leasing proposal are based, in part, on the assumption 
that mean resource estimates of 1124 MMbbls of oil and 9200 BCF 
of gas would be discovered and produced in the St. George Basin. 
The marginal probability of a commercial discovery of hydrocar- 
bons is 22 percent. For this amount of oil, 3 oil spills of 1000 bar- 
rels or greater are projected statistically over the 25-year produc- 
tion of the proposal. For this proposal, there is a 97-percent chance 
that one or more spills of 1000 barrels or greater would occur and 
contact land within 30 days. The risks from spills would be mitigat- 
ed to the extent that weathering and decay of oil occurs at sea, and 
by the success of any spill countermeasures which could be at- 
tempted. 369 refs., 42 figs., 61 tabs. 


26782 (OCS/EIS/MMS—85-0029-Vol.2) Final environ- 
mental impact statement: proposed St. George Basin Sale 89. 
Volume II. (Minerals Management Service, Anchorage, AK 
(USA). Alaska Outer Continental Shelf Region). Apr 1985. 
215p. Minerals Management Service, 12203 Sunrise Valley 
Drive, Reston, VA 22091. File Number T185901323. 

Volume II contains appendices for the following: exploration 
and development scenario maximum case; tables of economic pro- 
jections; Alaska OCS regional studies program; oil spill risk analy- 
sis; biological opinions on endangered species; St. George Basin 
community infrastructure demand projections for alternative I (pro- 
posal) and alternative II (no sale); archeological analysis and sup- 
plement; tables on population projections; alternative energy 
sources as a alternative to the OCS program; and comments re- 
ceived from agencies, organizations, and individuals regarding the 
DEIS for St. George Basin (Sale 89). 


26783 (PB—84-916409/XAB) Marine accident report - 
grounding of United States Tankship SS MOBILOIL, in the 
Columbia River near Saint Helens, Oregon, March 19, 1984. 
(National Transportation Safety Board, Washington, DC 
(USA). Bureau of Accident Investigation). 20 Nov 1984. 
8lp. NTIS, PC A0S/MF AO1. 

About 0006 P.S.T. on March 19, 1984, the fully loaded 618- 
foot-long United States tankship SS MOBILOIL experienced a 
steering gear malfunction and grounded in the Columbia River on 
the right ascending bank about 1 mile upstream from Saint Helens, 
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Oregon. There were no injuries to the 36 persons aboard, but five 
cargo tanks and the forepeak tank were ruptured, and more than 
170,000 gallons of oil polluted the river and its shores. The cleanup 
cost of the oil spill was estimated to be $3 million, and the cost of 
the repair to the ship was estimated to be $5 million. The National 
Transportation Safety Board determines that the probable cause of 
the grounding of the United States tankship SS MOBILOIL was a 
steering gear failure caused by the disconnection of the control 
linkage to the starboard steering gear pump when an improperly se- 
cured clevis pin vibrated loose while the pump was in the full star- 
board stroke position, which held the rudder at the 25 degrees right 


26784 (PB—85-161859/XAB) Buoyancy-driven leakage 
of oil from a ruptured submarine pipeline. Kranenburg, C. 
(Technische Hogeschool Delft (Netherlands). 7a of Civil 


ee 1983. 3lp. (R—83-5). NTIS, PC E04/MF 
E0l. 


The rupture of a submarine oil pipeline starts various mecha- 
nisms leading to an oil spill. Among these mechanisms the leakage 
of oil driven by the difference in specific gravities of oil and sea- 
water is difficult to estimate. A simple mathematical model has 
been developed and laboratory experiments have been carried out 
to obtain an insight into the buoyancy-driven exchange flow and to 
determine the leak rate. The mathematical model is predictive and 
takes account of the effects of friction, inclination of the pipeline, 
and inertia of the fluid. The experiments were done in a model 
pipeline at various angles of inclination. Theoretical and experimen- 
tal results are in satisfactory agreement. 


26785 (USGS-OFR—83-563) Oilspill risk analysis for the 
Southern California lease ae (February 1984). LaBelle, 
R.P.; Lanfear, K.J.; Banks, A.D.; Karpas, R.M. (Minerals 
Management Service, Reston, VA (USA)). 1984. 117p. US 
Geological Survey, Box 25425, Denver Federal Center, 
Denver, CO 80225. File Number T185901352. 

For the most likely volume scenario the proposed lease of- 
fering will result in an estimated 0.27 billion barrels of oil being 
found and produced off the southern California coast over a period 
spanning 25 years. There is a 67% chance that no spills of 1000 bar- 
rels or larger will occur and contact land. There is a 33% chance 
that sometime during this 25 year period 1 to 2 spills of 1000 bar- 
rels or larger could occur due to the proposed lease offering and 
contact land after being at sea less than 30 days. The risks from 
spills would be mitigated to the extent that weathering and decay 
of oil occurs at sea, and by the success of any spill countermeasures 
which would be attempted; these effects were not directly included 
in this oilspill model, but should be considered in translating the 
spill contacts predicted by this study into spill impacts for environ- 
mental analysis. For purposes of comparison, risks from existing 
sources of potential oilspills were also characterized over the same 
25 year period as the proposed leases. These risks include all exist- 
ing oil and gas leases as well as tanker transportation of Alaskan 
and imported crude oil; together they represent more than 8 billion 
barrels produced and/or transported over 25 years. It is estimated 
that over the next 25 years these existing sources will result in 2 to 
12 spills of 1000 barrels or larger occurring and contacting land. 
(Again, these estimates do not include weathering or spill counter- 
measures.) 13 refs., 7 figs., 11 tabs. 


26786 (USGS-OFR—83-882) Oilspill risk analysis for the 
Gulf of Alaska/Cook Inlet lease offering (October 1984). La- 
Belle, R.P.; Nakassis, A.; Lanfear, K.J. (Minerals Manage- 
ment Service, Reston, VA (USA)). 1984. 76p. US Geologi- 
cal Survey, Box 25425, Denver Federal Center, Denver, 
CO 80225. File Number T185901347. 

For the conditional mean volume scenario, the proposed 
lease offering will result in an estimated 0.65 billion barrels of oil 
being found and produced over a period spanning 25 years. There 
is a 32% chance that no spills of 1000 barrels or larger will occur 
and contact land. There is a 68% chance that sometime during this 
25-year period 1 to 4 spills of 1000 barrels or larger could occur 
because of the proposed lease offering and contact land after being 
at sea less than 30 days. The risks from spills would be mitigated to 
the extent that weathering and decay of oil occurs at sea, and by 
the success of any spill countermeasures which would be atempted; 
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these effects were not directly included in this oilspill model, but 
should be considered in translating the spill contacts predicted by 
this study into spill impacts for environmental analysis. For pur- 
poses of comparison, risks from existing sources of potential oil- 
spills were also characterized over the same 25-year period as the 
proposed leases. These risks include all existing oil and gas leases as 
well as existing tanker transportation of Alaskan crude oil; together 
they represent more than 10.8 billion barrels produced and/or 
transported over 25 years. There is an 83% chance that over the 
next 25 years these existing sources will result in 1 to 5 spills of 
1000 barrels or larger occurring and contacting land. (Again, these 
estimates do not include weathering or spill countermeasures.) 
While the mean numbers of overall spill contacts are similar, the 
wide distribution of risk from the proposal results in no higher than 
an 8% chance of one or more spills occurring and contacting any 
land segment. Existing risks are more concentrated near Prince 
William Sound and in Cook Inlet due to existing tankering of oil 
from Valdez. 22 refs., 7 figs., 11 tabs. 


0210 Legislation And Regulation 


26787 (GAO/RCED—85-46) Department of Energy 
should improve its management of oil overcharge funds. 
Bowsher, C.A. (General Accounting Office, Washington, 
C (USA). Office of the Comptroller General). 14 Feb 
1985. 41p. US General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20760. File Number T185901451. 

Report to The Chairman, Subcommittee on Oversight and 
Investigations, Committee on Energy and Commerce, House of 
Representatives. 

Between August 19, 1973, and January 28, 1981, oil compa- 
nies were subject to federal price control regulations on crude oil 
and refined petroleum products. The Department of Energy (DOE) 
is currently evaluating alleged pricing violations that occurred 
during that period to determine how much money, if any, the oil 
companies should return to overcharged customers. In settling 
these alleged overcharge violations, DOE has required some com- 
panies (where the overcharged customers could not be specifically 
identified) to make payments to either the states where the oil com- 
panies do business or to a DOE escrow account with the US Treas- 
ury. Also, in accordance with section 155 of Public Law No. 97- 
377, DOE has redistributed $200 million of the escrow account 
funds to the states. GAO found that DOE has not given each state 
its pro rata share of the escrow funds and has not complied with its 
regulations for determining the appropriate recipients of the oil 
overcharge refunds. Accordingly, GAO makes recommendations to 
improve DOE's management of the refund program and restates 
the need for DOE to comply with the Comptroller General's deci- 
sions and opinions concerning DOE's procedures for identifying 
overcharged customers. 


26788 (NP—5751665) Subsidiary note about concession 
for hydrocarbons exploration and recovery in the Jameson 
Land district in East Greenland being confirmed to A/S Arco 
Greenland and the Arctic Mining Company A/S. Other ques- 
tions in connection with the concession. (Raastofforvaltnin- 
gen for Groenland, Copenhagen (Denmark)). Oct 1984. 56p. 
(In Danish). NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE85751665. 

The Mineral Resources Administration in Greenland intro- 
duced negotiations with the American Oil company Atlantic Rich- 
field Company (Arco) and Nordisk Mineselskab A/S about explora- 
tion and recovery of hydrocarbons in the Jameson Land. The draft 
of legal aspects of licensing, the fiscal rules, size of the lots, tax- 
ation, control by the Greenland Executive and other concession 
problems is proposed. 


26789 (NP—5901415) Legal report of oil and gas conser- 
vation activities. (Interstate Oil Compact Commission, Okla- 
homa City, OK (USA)). 1983. 34p. Interstate Oil Compact 
Commission, P.O. Box 53127, Oklahoma City, OK 73152. 
File Number TI85901415. 

The Interstate Oil Compact Commission (IOCC) was formed 
in 1935 to promote the conservation of oil and gas and the preven- 
tion of physical waste thereof. Over the years, the IOCC has taken 
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every opportunity to fulfill this purpose. One of the most important 
functions of the IOCC is disseminating information in the form of 
printed reports, pamphlets and books for general distribution to 
state conservation agencies, the public and members of the indus- 
try. This "Legal Report of Oil and Gas Conservation Activities” 
provides a means of reporting legal activities which have taken 
place throughout the United States and Canada during the prior 
year. This report for 1983 is the 35th annual issue. It includes arti- 
cles from 25 states and the Canadian provinces of Alberta and Brit- 
ish Columbia. Some states are not included in this publication, since 
it was reported that these states had no significant legal activities 
dealing with oil and gas conservation during the year. These annual 
Legal Reports are, in effect, supplements to the books, “Conserva- 
tion of Oil and Gas - A Legal History, 1948” and "Conservation of 
Oil and Gas - A Legal History, 1948 to 1958”, published by the 
Mineral Section of the American Bar Association. 


26790 Problems with distribution of oil from the strategic 
petroleum reserve. Hearing before a Subcommittee of the 
Committee on Government Operations, House of Representa- 
tives, Nineth-Eighth Congress, Second Session, May 10, 1984, 
Washington, DC; Government Printing Office (1984). 172p. 

William A. Vaughan, Assistant Secretary for Fossil Energy 
in DOE, was the principal witness at a hearing on the continued 
growth of the Strategic Petroleum Reserve (SPR) and DOE prep- 
arations for an effective drawdown and distribution of the oil. Af- 
fecting this distribution will be recent plans to convert oil pipelines 
to carry natural gas. Vaughan reviewed a new study outlining vari- 
ous options for the SPR, and responded to committee concerns that 
budget cuts and administration policies will not render the SPR in- 
effective. DOE's position is that early sale of large amounts of SPR 
oil in the event of a supply disruption is the best policy. This policy 
has evolved from one of holding the reserve as a last resort as the 
SPR volume has increased. The hearing record also includes a 
statement by the Subcommittee chairman, Mike Synar, and addi- 
tional letters, statements, etc. submitted for the record. 


0230 Properties 
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26791 (FRNC-TH—1718) Study of sulfur and vanadium 
in heavy petroleum products. Novelli, J.M. (Aix-Marseille-1 
Univ., 13 - Marseille (France)). Oct 1982. 156p. (In French). 
NTIS (US Sales Only), PC A08. File Number DE85750973. 

Sulfur compounds in heavy oil fractions (>450°C) are stud- 
ied in the first part of this work. After chemical oxidation by me- 
tachloroperbenzoic acid to obtain sulfones, sulfur compounds are 
analyzed by infrared spectroscopy for their qualitative and quantita- 
tive repartition. The method can be applied for the study of sulfur 
containing molecules before and after structural modifications of 
petroleum fractions by any chemical refining processes. In a second 
part vanadium is characterized in asphalt by physicochemical and 
chemical methods. 80% of the vanadium in a Boscan asphalt is 
under the form of porphyrins. Different associations are evidenced 
in petroleum fractions and metalloporphyrins, but the liaison be- 
tween the vanadyl group and heterocondensate from asphalts is the 
more frequent. 
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26792 (DOE/FE—0037/5) Strategic Petroleum Reserve. 
Quarterly report, January 1, 1985-March 31, 1985. (USDOE 
Assistant Secretary for Fossil Energy, Washington, DC. 
Strategic Petroleum Reserve). 15 May 1985. 10p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85012047. 

This quarterly report describes activities undertaken with re- 
spect to the development of the Reserve during the period January 
1, 1985, through March 31, 1985. The introduction and summary 
briefly discuss program background and major activities of this 
quarter. Section II describes site development. Oil acquisition ac- 
tivities are reported in Section III. Other program topics are dis- 
cussed in Section IV and information on the budget and cost of the 
Reserve is contained in Section V. The Strategic Petroleum Re- 
serve underground storage facilities are being developed in three 
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phases. Phase I, completed in 1980, consisted of the development of 
approximately 260 million barrels of storage capacity at five sites 
and construction of the St. James Marine Terminal. Phase II con- 
sists of storage capacity expansions at three Phase I sites by a total 
of 290 million barrels; cavern development is approximately 85% 
complete and oil fill is approximately 70% complete. Phase III de- 
velopment consists of the construction of a new 140-million barrel 
storage site at Big Hill, Texas, and the further expansion of three 
existing SPR storage sites by a total of 60 million barrels. Phase III 
development activities are in progress at all four Phase III storage 
sites. The total inventory of oil stored in the Strategic Petroleum 
Reserve reached 461,616,879 barrels during the quarter ending 
March 31, 1985. The average fill rate during the quarter was 
123,460 barrels per day and the weighted average delivered price of 
crude oil during this quarter was $28.67 per barrel. The projected 
fill rate for the calendar quarter April 1, 1985 to June 30, 1985, is 
approximately 174,000 barrels per day. The Administration has pro- 
posed an indefinite moratorium on Strategic Petroleum Reserve oil 
fill and storage at the end of fiscal year 1985. 


26793 (NIPER—68) Development of a new small-scale 
storage stability test for petroleum fuels. Goetzinger, J.W.; 
Brinkman, D.W. (National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (USA)). Apr 1985. Contract 
FC03-83FE60149. 18p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE8501 1061. 

A new storage stability test has been developed in which 10- 
ml aliquots of hydrocarbon liquids are aged at 65°C in small glass 
bottles containing nylon membrane filters at the bottom of the 
bottle. Sediment that forms in the liquid during aging precipitates 
onto the filter. At the end of the aging period the filter is removed 
from the bottle, washed with solvent, dried, and weighed to deter- 
mine the weight of deposited sediment. Materials which are very 
viscous or even solid at the aging temperature can be tested by dis- 
solving the sample in a solvent. 3 figs., 7 tabs. 


26794 (SAND—83-2583/2) AUTSKED: an addendum. 
Sasser, D.W. (Sandia National Labs., Albuquerque, NM 
(USA)). Apr 1985. Contract AC04-76DP00789. 70p. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE85010410. 

‘This addendum documents modifications to AUTSKED, the 
automated scheduling technique for leaching and filling activities at 
the Strategic Petroleum Reserve. These user-desired modifications 
grew out of user experience with AUTSKED and were deemed to 
be important in improving the utility of AUTSKED. 


26795 (SAND—85-0605) Test of Department of Energy 
Strategic Petroleum Reserve Cavern Bryan Mound 104, 
Goin, K.L. (Sandia National Labs., Albuquerque, NM 
(USA)). May 1985. Contract AC04-76DP00789. 4ip. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE85011455. 

This document reports the certification test of Cavern Bryan 
Mound 104 conducted between September 19 and November 9, 
1984. The test included pressurization with oil to near maximum 
test gradient, depressuring to maximum operating gradient, and 
doing nitrogen leak tests of the three cavern entry wells. Test re- 
sults indicate nitrogen loss rates from the wells of 35 bbl/y from 
104A, 19 bbl/y from 104B, and 0 bbl/y from 104C. These nitrogen 
loss rates can reasonably be assumed to correspond to a total 
cavern oil loss rate of 5.4 bbl/y, which is well within the DOE ac- 
ceptance criterion of 100 bbl/y of oil per cavern. The final phase of 
the nitrogen leak test was observed by a representative of the Texas 
Railroad Commission. 7 refs., 10 figs., 2 tabs. 
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REFER ALSO TO CITATION(S) 26762 


26796 (DOE/MC/19247—1715-Vol.3) TGAS: the Tight 
Gas Analysis System. Volume Three. System implementation. 
Final report. Brashear, J.P.; Morra, F. Jr.; Marchlik, M.; 
Stone, A. (Lewin and Associates, Inc., Washington, DC 
(USA)). Mar 1984. Contract AC21-82MC19247. 94p. NTIS, 
PC A05/MF AOI; 1; GPO Dep. File Number DE85008223. 





In 1980, the National Petroleum Council (NPC) published 
the most authoritative and comprehensive to date estimates of the 
technical and economic potential of tight gas sands. While the NPC 
study remains the landmark effort on this subject, its estimates for 
recoverable natural gas are considered by many to be optimistic. 
The Gas Research Institute and the US Department of Energy 
jointly commissioned construction of the Tight Gas Analysis 
System (TGAS) as a vehicle to perform systematic sensitivity anal- 
yses of the NPC study, to serve as a repository for future additions 
to the data base and analytical understandings of the technology, 
and to estimate the benefits of specified R and D advances. This 
report describes how the TGAS model is implemented on a com- 
puter system and serves as a guide to the computer code that makes 
up the model. 


26797 (DOE/MC/19247—1715-Vol.4) TGAS: the Tight 
Gas Analysis System. Volume Four. User's guide. Final 
report. Brashear, J.P.; mene - Jr.; Marchlik, M.; Stone, 
A. (Lewin and ‘Associates, In , Washington, DC (USA)). 
Mar 1984. Contract AC21- 82MC19247, 5ip. NTIS, PC 
A04/MF AO1; 1; GPO Dep. File Number DE85008222. 

In previous "volumes, the TGAS model was divided into four 
basic submodels: (1) geology, (2) technology, (3) engineering cost- 
ing, and (4) timing and exploration. To the TGAS user, these dis- 
tinctions are transparent. All four of the models are linked by a 
common operating system which includes the user interface. It is 
through this interface that the user gains access to the model and 
performs analyses. Since these distinctions are not readily visible to 
the user, for this volume TGAS is divided into the following parts: 
data input/output; data selection; data modification; option and pa- 
rameter adjustment; submodel execution; and report generation. 
TGAS utilizes an internal compiler to translate the user commands 
into program instructions. These user commands are written in 
plain English and may be shortened to three or four letter mnemon- 
ics. Most commands consist of a single main level command with a 
series of secondary commands and qualifiers. These are discussed in 
detail in this volume. 
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26798 (DOE/MC/19247—1715-Vol.1) TGAS: the Tight 
Gas Analysis System. Volume One. Overview. Brashear, J.P.; 
Morra, F. Jr.; Marchlik, M.; Stone, A. (Lewin and Associ- 
ates, Inc., Washington, DC (USA)). Mar 1984. Contract 
AC21-82MC19247. 143p. NTIS, PC A07/MF A01; GPO 
Dep. File Number DE85008225. 

In 1980, the National Petroleum Council (NPC) published 
the most authoritative and comprehensive to date estimates of the 
technical and economic potential of tight gas sands. While the NPC 
study remains the landmark effort on this subject, its estimates for 
recoverable natural gas are considered by many to be optimistic. 
The Gas Research Institute and the US Department of Energy 

jointly commissioned construction of the Tight Gas Analysis 
aoae (TGAS) as a vehicle to perform systematic sensitivity anal- 
yses of the NPC study, to serve as a repository for future additions 
to the data base and analytical understandings of the technology, 
and to estimate the benefits of specified R and D advances. This 
report describes TGAS briefly, demonstrates its reconciliation with 
published NPC results, and reports sensitivity analyses of the geo- 
logical, technological and economic assumptions inherent in the 
NPC study. 5 references. 


26799 (DOE/MC/19247—1715-Vol.2) TGAS: the Tight 
Gas Analysis System. Volume Two. Methodology. Final 
report. Brashear, J.P.; Morra, F. Jr.; Marchlik, M.; Stone, 
A. (Lewin and Associates, Inc., Washington, DC (USA)). 
Mar 1984. Contract AC21- 82MC19247. 140p. NTIS, PC 
A07/MF A01; 1; GPO Dep. File Number DE85008224. 

In 1980, the National Petroleum Council (NPC) published 
the most authoritative and comprehensive to date estimates of the 
technical and economic potential of tight gas sands. While the NPC 
study remains the landmark effort on this subject, its estimates for 
recoverable natural gas are considered by many to be optimistic. 
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The Gas Research Institute and the US Department of Energy 
jointly commissioned construction of the Tight Gas Analysis 
System (TGAS) as a vehicle to perform systematic sensitivity anal- 
yses of the NPC study, to serve as a repository for future additions 
to the data base and analytical understandings of the technology, 
and to estimate the benefits of specified R and D advances. This 
report presents a detailed description of the methodologies used in 
the TGAS model. 8 refs. 


26800 (LA-UR—85-1138) Pattern recognition and tomog- 
raphy using crosswell acoustic data, Albright, J.N.; Terry, 
D.A.; Bradley, C.R. (Los Alamos National Lab., 
(USA)). 1985. Contract W-7405-ENG-36. 10p. (CONF- 
8505115—4). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85010780. 

From SPE/DOE symposium on low permeability reservoirs; 
Denver, CO, USA (19 May 1985). 

SPE Paper 13854. 

Measurements of the travel time of acoustic signals transmit- 
ted between wells at the Department of Energy Multi-Well Experi- 
ment site (MWX) near Rifle, Colorado, are processed and analyzed. 
Interpretations relevant to sand geometry and continuity have 
proved possible through inspection of the signal travel time plotted 
against the coordinates of transmitter and receiver wellbore posi- 
tions, or against the depth of receiver and ray path inclination. The 
continuity of several sands between wells is corroborated. A major 
lenticular sand terminating between wells could be inferred. To ex- 
plore the possible distortions in tomographic images derived from 
crosswell data, synthetic tomographs are constructed from comput- 
ed travel times of signals transmitted through idealized models from 
stratigraphy thought to be present at the MWX site. The synthetic 
tomographs, although preserving the general character of the 
model stratigraphy, are distorted enough that detailed interpreta- 
tions are not possible. Horizontal distortions predominate in recon- 
structions of flat-lying stratigraphy. 7 refs., 9 figs. 


26801 (USGS/OFR/MAP—83-822) Gas hydrates on 
continental margins of the United States based on occurrence 
of bottom simulating reflectors on marine seismic records, 
Kvenvolden, K.A. (comp.). (Geological Survey, Denver, 
CO (USA)). 1983. Contract AI21-83MC20422. 20p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85008231. 

Natural-gas hydrates are solid, ice-like mixtures of natural 
gas (mainly methane) and water that are found in continental 
margin sediments at depths of water greater than about 500 m. The 
presence of gas hydrates in continental margins is commonly in- 
ferred from marine seismic surveys. The base of the gas-hydrate 
zone often correlates with an anomalous acoustic reflector which 
approximately parallels the sea floor and is often called a bottom 
simulating reflector (BSR). The sediment depths at which this re- 
flector occurs can be predicted based on considerations of the pres- 
sure-temperature stability field for gas hydrates and the geothermal 
gradient. The reflector probably results from the velocity contrast 
between the sediment cemented with gas hydrate and the underly- 
ing sediment where lower velocities occur because of the absence 
of gas hydrate and the possible presence of free gas. This map 
shows locations on the continental margins of the United States 
where seismic records indicate the presence of gas hydrates. The 
compilation includes only information from published or known “in 
press” sources as of 1983. 7 refs. 
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26802 (NIPER—20, pp 139-148) Formation damage due 
to hydraulic fracturing fluids, 28 Feb 1985. NTIS, PC A16/ 
MF AO1. File Number DE85000122. 

In NIPER annual report, 1984. 

Much of the nation’s natural gas resource is found in low 
permeability reservoirs that require stimulation treatments for eco- 
nomical production. Hydraulic fracturing of low permeability gas 
reservoirs has resulted in both successful and unsuccessful applica- 
tion. Fracturing fluids can impair permeability of the invaded for- 
mation and limit production. The role of fracturing fluid damage in 
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limiting production from low permeability reservoirs is addressed. 
Studies have concentrated on laboratory investigations of damage 
after exposure to fracturing fluids and of conditions required to 
remove these fluids from the formation. A fracturing fluid damage 
apparatus was developed to determine the extent of core damage 
caused by various fluid polymers at reservoir conditions. Damage 
was determined by measuring permeability before and after fluid 
exposure. The extent of fluid loss (or rate of fluid penetration into 
the formation) was also measured with this apparatus. Various fluid 
additives were investigated to measure their effect on fluid recov- 
ery. 


26803 (NIPER—20, pp 149-158) Characterization of 
polymer fracturing fluid systems. 28 Feb 1985. NTIS, PC 
A16/MF A01. File Number DE85000122. 

In NIPER annual report, 1984. 

Effective degradation of fracturing fluid polymers is neces- 
sary to maximize the rate of fluid return through a propped frac- 
ture. Traditionally, fluid viscosity reduction has been used as a 
measure of fracturing fluid breakdown on polymer degradation. 
Low fluid viscosity, however, does not guarantee reduction of 
polymer molecules to a non-damaging size. In FY84, polymer deg- 
radation was studied using size exclusion chromatography to moni- 
tor polymer molecular weight reduction. In conjunction with filtra- 
tion studies, the degree of molecular weight reduction required to 
ensure minimum damage to a proppant pack has been defined. For 
each polymer type studied, the degree of degradation depended on 
the amount of insoluble residues produced during degradation. 
Modified cellulose polymers produced less residue and required less 
molecular weight reduction than hydroxypropyl guar or guar gum. 
Modified cellulose degraded to an average molecular weight of 5 x 
10° and reduced brine flow in sandpacks approximately 20%. For 
the same effect, hydroxpropyl guar should be reduced to less than 1 
x 10° and guar gum to less than 4 x 104 


26804 (BLLD-M—35993(5828.4)) Improvement of gas- 
tightness of OTTG and TBO-S5 threaded pipe couplings. Osi- 
= P.E.; Yakubovich, Yu.V.; Chizhov, G.V. Translated 
om Stal ; No. 5, vp(1984). Sp. NTIS (US Sales Only), PC 
A02/MF A01. File Number DE85901148. DE85901148 
Full contact is achieved between the OTTG and TBO 
threads at the inside thrust faces during the production of high- 
strength upset pipes at the Taganrog Iron- and Steelworks. This es- 
tablished the desired casing tightness of the couplings and ensured 
that the surface of the inside channel formed by a string of tubes is 
gap-free. A high gas-tightness at a working pressure of 80 to 100 
MPa (800 to 1000 atm) is produced for tubes in the M and R 
strength groups. 
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26805 (UCRL—92602) Facility for large-scale hazardous 
gas Koopman, R.P. (Lawrence Livermore National 
Lab., CA (USA)). Apr 1985. Contract W-7405-ENG-48. 
30p. (CONF-850282—1). NTIS, PC A03/MF AO1; 1; GPO 
Dep. File Number DE85011852. 

From 28. Chlorine Institute’s chlorine plant operations semi- 
nar; Houston, TX, USA (13 Feb 1985). 

Design-basis factors for both the facility and the spill tests 
are presented. Spill test results for two recent testing series are 
given for N2OQ, and NHs. The data acquisition system includes 
measurements on atmospheric boundary layer, wind field, vapor 
cloud temperature and concentration, and surface heat flux meas- 
urements in addition to the spill area. 
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REFER ALSO TO CITATION(S) 26771, 26774, 26775, 26776, 26777, 26778 


26806 (CONF-8311249—1) Where is the load going. 
Guth, L.A. (National Economic Research Associates, New 
York (USA)). 1983. 28p. National Economics Research As- 
sociates, Inc., 123 Main St., White Plains, NY 10601. File 
Number T185901321. 

From Southern Gas Association executive management con- 
ference; Pinehurst, NC, USA (15 Nov 1983). 

The author believes the Eighties will be times of chaos and 
uncertainty for the national gas industry. The industry will face a 
very tough marketing environment. As it moves increasingly to a 
deregulated and (or) competitive environment its senior executives 
are going to have to deal more and more with profit-oriented deci- 
sions. They will need to think like competitors, to think of manage- 
ment decision-making that is flexible, quickly implemented, and fo- 
cused on the bottom line profit. The author suggests ways for the 
gas industry to face a competitive energy market. One suggestion is 
that gas companies must systematically reappraise their markets in 
light of the best available estimates of future gas prices and the 
price of competing fuels, especially residual fuel oil. He suggests a 
six-step approach: (1) project a “most likely scenario, and a few 
plausible alternatives, for future crude oil prices; (2) given those 
crude oil price projections, analyze the likely trends in residual fuel 
oil Prices, using an analytical model; (3) estimate national natural 
gas prices at the wellhead; (4) analyze the regional gas supply situa- 
tion in the area relevant to the company; (5) analyze possible 
energy-related developments in industrial and large commercial 

end-user markets and their application to the service area; and (6) 
integrate the results of the above-described with specific knowledge 
of the markets to reach a final assessment of where to spend the 
marketing dollars. 5 figs., 5 tabs. 


26807 (DOE/EIA—0130(85/03)) Natural Gas Monthly, 
March 1985. (USDOE Energy Information Administration, 
Washington, DC. Office of Oil and Gas). May 1985. 115p. 
NTIS, PC A06/MF A0Ol1; 1; GPO Dep. File Number 
DE85012396. 


Current data on natrual and supplemental gas consumption, 
disposition, production, prices, storage, imports, and exports in the 
US are provided for each year from 1978 through 1985 with 
monthly data for the most recent 3 years. Some data are also given 
by state or city; some data are also given for previous years. Oper- 
ating and financial data for major interstate natural gas pipeline 
companies, as well as data on filings, ceiling prices, and transporta- 
tion under the Natural Gas Policy Act of 1978, are also included. 
Explanatory notes, a discussion of data sources, and a glossary are 
included. Three reports previously published as separate annuals 
are now published in this report. The three are: “Underground Nat- 
ural Gas Storage in the United States” (DOE/EIA-0239); “US Im- 
ports and Exports of Natural Gas” (DOE/EIA-0188); and “Main 
Line Sales of Natural Gas to Industrial Users” (DOE/EIA-0129). 5 
figs., 23 tabs. 


26808 (GAO/RCED—85-48) Natural gas price increases 
in Detroit. (General Accounting Office, Washington, DC 
(USA). Resources, Community and Economic Develo a 
Div.). 11 Jan 1985. 45p. US General Accounting 

P.O. Box 6015, Gait ersburg, MD 20760 $3.25. File 
Number T185901367. 

Report to The Honorable Carl Levin, US Senate, and the 
Honorable John Conyers, Jr., House of Representatives. 

Natural gas prices increased an average 38 percent in the 
Detroit, Michigan, area between January 1981 and January 1983. 
GAO found that about two-thirds of the price increase was due to 
(1) the depletion of old and less expensive gas reserves and the ad- 
dition of new and higher cost reserves and (2) price increases per- 
mitted by federal regulation. Another major reason for the price in- 
crease was a decline in gas consumption which made purchasing 
patterns and company operations less cost-efficient. The remaining 
increase stemmed from operating costs. 1 fig., 13 tabs. 
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26809 Practical aspects of foam fracturing the Devonian 
shale. Komar, C.A.; Sinclair, A.R.; Yost, A.B. II. Society of 
Petroleum Engineers of A.ILM.E. (American Institute of 
Mining, Metallurgical and Petroleum Engineers), Paper; No. 
SPE-8345, vp(1979). (CONF-790913—). 

From 54. annual SPE technical conference and exhibition; 
Las Vegas, NV, USA (23 Sep 1979). 

Available data on foam frac treatments from DOE/industry 
cooperative ventures and the State of the Art in the formulation of 
foam fluids for hydraulically fracturing the Devonian shale are re- 
viewed and discussed in light of an engineering measurement of 
factors affecting cleanup, induced geometry, production, and cost. 
The benefits and limitations of foam as the fracturing fluid for the 
Devonian shale are discussed and evidence supporting the observa- 
tions are exhibited. Special laboratory studies on formation damage 
and fracture conductivity impairment associated with fracture treat- 
ments using water-based fluids and foam are reviewed as well. Ra- 
tionale for selection of parameters used in the development of foam 
frac designs are set forth and limitations affecting universal applica- 
bility of foam frac stimulations are identified. Results of early well 
life production rates are reviewed in light of necessary costs for 
achievement of the limited foam frac stimulations conducted. 23 
references. 
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0320 Transport, Pipelines, And Handling 


REFER ALSO TO CITATION(S) 29603 
0340 Combustion 

REFER ALSO TO CITATION(S) 27869, 27999 
0350 Storage 


26810 Foam-protected natural-gas storage reservoirs. 
Radke, C.J.; King, M.S.; Witherspoon, P.A. (Lawrence 
Berkeley Lab., Univ. of California, Berkeley, CA). pp T350- 
T353 of American Gas Association, 1983 Operating Section 
Proceedings, Transmission Conference. Arlington, VA; 
American Gas Association (1983). (CONF-830550—). 

From American Gas Association operating section transmis- 
sion conference; Seattle, WA, USA (2 May 1983). 

The use of foam as a mobility control agent shows consider- 
able promise in the development and operation of natural gas stor- 
age in aquifers. During gas bubble development, foam is generated 
in those regions in the reservoir where the gas has the most tenden- 
cy to flow away from the main bubble through permeable streaks 
and by gravity override, significantly reducing further gas flow. 
Thus, remaining gas injection more uniformly displaces the water, 
and a more confined storage reservoir results. During withdrawal 
cycles, the entire gas zone can be produced at lower pressures be- 
cause the reservoir has higher connectivity. There is less base gas 
trapped, both in the isolated and residual modes. Preliminary stud- 
ies have established the foam barrier concept to be both economi- 
cally sound and technically feasible. The current promise shown by 
foams in enhanced oil recovery will permit considerable technology 
transfer to their proposed use in gas storage. 
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04 OIL SHALES AND TAR SANDS 
0401 Reserves And Exploration 


REFER ALSO TO CITATION(S) 26812 


26811 Northwest asphalt ridge tar sand deposit well log- 
ging and coring comparison. Fahy, L.J.; Merriam, N.W.; 
Mones, C.G. (US DOE, Laramie Energy Technology 
Center, Laramie, WY). pp 343-388 of Synthetic Fuels from 
Oil Shale and Tar Sands. Elliot, H.H. Chicago, IL; Institute 
of Gas Technology (1983). (CONF-830553—). 

From Health Physics Society Chapter meeting; Richland, 
WA, USA (1 May 1983). 

This paper describes quantitative well logging techniques 
used on four Laramie Energy Technology Center (LETC) wells 
used to perform a small scale tar sand steamflood and four addition- 
al wells used to provide reservoir data for the design of a fourth 
field experiment in Utah. Topics considered include site geology, 
porosity and fluid saturation logging, the volume and porosity of 
shale, water saturation, gas saturation, carbon/oxygen logging, per- 
meability, and elastic rock properties. The objectives of the de- 
scribed study were to summarize and present available log data, to 
determine how accurately the log data matched the core data, and 
to estimate values for formation water resistivity in the Rimrock 
Sandstone Member. It is determined that the density log is the best 
logging source of porosity. 


0402 Site Geology And Hydrology 


26812 (DOE/R8/07232—T1) UTE commercial oil shale 
feasibility. Final progress report. (Uintah and Ouray Ute 
Indian Tribe, Fort Duchesne, UT (USA). Energy and Min- 
eral Resources Dept.). Oct 1981. Contract FG48- 
80R807232. 15p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE85011325. 

During the past sixteen months, a concerted effort has been 
made to collect preliminary geologic, environmental economic data 
on six potential oil shale tracts on the Uintah and Ouray Indian 
Reservation. Briefly, the results of this work has indicated the fol- 
lowing four points: (1) oil shale resources do exist on reservation 
lands that have characteristics similar to those planned for commer- 
cial development off the reservation; (2) indications from several oil 
shale development firms are that they would be interested in pro- 
viding the Ute Tribe access to their synfuel technology for other 
considerations from the Tribe; (3) water rights and land titles of the 
Ute Tribe are more than ample for large scale commercial oil shale 
development; (4) a study of regulatory permits required for com- 
mercial oil shale development reveals an advantage for the Ute 
Tribe over private concerns in easing complex permit procedures 
and requirements, due to Tribal jurisdiction over development on 
reservation lands. The conclusion, at this point, is that the Ute 
Tribe is in a excellent position to opt for commercial oil shale de- 
velopment on the reservation if acceptable conditions exist in terms 
of economics and impact mitigation. 


26813 (USGS-OFR—83-586) Results of oil-shale investi- 
gations in northeastern Nevada. Moore, S.W.; Madrid, H.B.; 
Server, G.T. Jr. (Geological Survey, Las Vegas, NV 
(USA)). 1983. 195p. NTIS, PC A09/MF A0O1; 1; GPO Dep. 
File Number DE85009694. 

The major focus of this oil-shale investigation has been on 
specific localities of oil-shale resource potential. Three main areas 
of oil-shale occurrence have been studied in detail: the Elko area, 
Pinon Range area, and Coal Mine Canyon. Geologic mapping, 
stratigraphic studies, and sampling to delimit the lateral extent of 
the oil shale deposits were in progress prior to the cooperative 
agreement with Nevada DOE. These surface geologic studies have 
been summarized in this report. The results of surface geologic 
studies conducted near Elko suggested that the Elko area represent- 
ed the best and most accessible oil-shale deposits; therefore, the 
Elko area was selected as the site of a shallow exploratory drilling 
program. Essential to this study was the obtaining of fresh, un- 
weathered oil-shale samples from the Elko area. The samples were 
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obtained from the core-drilling program and tested for oil yield by 
Fischer assays. The oil yields determined from these samples, to- 
gether with the geology have provided an improved basis for re- 
source estimates for the oil-shale deposit at Elko. In addition to the 
more detailed field studies, a literature survey was conducted to de- 
velop a bibliography related to oil shale in Nevada and to use as a 
basis for identifying other oil-shale occurrences. The literature 
search was also extended to include information on petroleum 
source rocks that contain organic-rich shales with possible potential 
as additional oil-shale resources. The annotated bibliography is in- 
cluded in the appendix. 88 refs., 8 figs., 5 tabs. 


26814 (USGS/WRI—82-4076) §Hydrologic-information 
needs for oil-shale development, northwestern Colorado. 
Taylor, O.J. (comp.). (Geological Survey, Lakewood, CO 
(USA)). Apr 1982. 102p. US Geological Survey, Box 25425, 
Denver Federal Center, Denver, CO 80225. File Number 
TI85901306. 

The Piceance basin of northwestern Colorado contains large 
reserves of oil shale. Expected development of oil shale will affect 
the regional hydrologic systems because most oil-shale mines will 
require drainage; industrial requirements for water may be large; 
and oil-shale mines, wastes, and retorts may affect the quantity and 
quality of surface water and ground water. In addition, the oil-shale 
industry may discharge particles and gases to the atmosphere that 
could alter the quality of high-altitude lakes and surface-water res- 
ervoirs. Hydrologic data need to be collected in order to plan for 
oil-shale development and to estimate the effects of development. 
Test-well drilling and aquifer testing are needed to provide a better 
understanding of the local and regional flow system, to furnish ad- 
ditional data for a model that simulates mine drainage, and to ex- 
plore for water supplies in aquifers of Paleozoic and Mesozoic age. 
Much of the ground water in the bedrock aquifers discharges 
through springs, and a systematic study of the springs will help to 
predict the effects of mine drainage on spring discharge and qual- 
ity. Surface runoff, dissolved and suspended loads in streams, and 
the aquatic environment in streams would be highly susceptible to 
the disruptions in the land surface and will require additional study 
in order to estimate the effects of development. A water-quality as- 
sessment is proposed for the White River basin because it is a possi- 
ble source of water and a region likely to be affected by develop- 
ment. The effects of emissions to the atmosphere from oil-shale 
plants require study because these emissions may affect the quality 
of water in lakes downwind. Spoil piles of retorted oil shale may be 
very large and require study to anticipate any problems caused by 
leaching and erosion. Processing wastes resulting from in-situ re- 
torts and other waste materials need to be studied in greater detail. 
71 refs., 30 figs., 5 tabs. 
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REFER ALSO TO CITATION(S) 26768, 26809, 26811, 28222 


26815 (UCRL—90155) Nitric oxide (NO) emissions from 
combustion of retorted oil shale. Taylor, R.W.; Morris, C.J.; 
Burnham, A.K. (Lawrence Livermore National Lab., CA 
(USA)). Mar 1985. Contract W-7405-ENG-48. 14p. (CONF- 
8504101—2). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85010927. 

From 18. oil shale symposium; Grand Junction, CO, USA 
(22 Apr 1985). 

Emissions of nitric oxide (NO) from combustion of retorted 
Colorado oil shale are of concern, because they are approximately 
equal to limits allowed for coal combustion when compared on an 
equivalent energy basis. The fraction of nitrogen (N) in retorted 
shale released as NO increases with combustion temperature and is 
as high as 20% at 550 to 700°C. All NO comes from shale, not 
from Nz in air, at these temperatures. Another factor increasing NO 
emissions is the N content of the fuel, which in turn is affected by 
the presence of oxidized shale (used as a heat carrier in some proc- 
esses) during retorting of raw shale. During recycle-type retorting 


processes, when raw shale is retorted by being mixed with 

dized shale, coke is deposited on the oxidized shale. This 

comes a fuel in subsequent combustion, and the NO/CO; ratio from 
the combustion of the coke is approximately the same as from the 
combustion of retorted shale. Finally, release of most of the NO 
during combustion follows the release of most of the CO. and H2O. 
Thus, emissions of nitrogen oxides (NO/sub x/) from retorted-shale 
combustors may be substantially reduced by limiting the extent of 
char combustion. 23 refs., 12 figs., 4 tabs. 


0405 Properties And Composition 
REFER ALSO TO CITATION(S) 26813, 26815, 28175 


26816 Comments on analytical procedures. McKay, J.F. 
(Laramie Energy Technology Center, Laramie, WY). pp 
39-41 of Synthetic Fuels from Oil Shale and Tar Sands. 
Elliot, H.H. Chicago, IL; Institute of Gas Technology 
(1983). (CONF-830553—). 

From Health Physics Society Chapter meeting; Richland, 
WA, USA (1 May 1983). 

This paper examines different laboratory procedures that are 
used to analyze shale oils and tar sand bitumens. Differences in 
composition and the problems that these differences cause in the 
laboratory are investigated. Different laboratory procedures may be 
required to analyze shale oils and tar sand bitumens because of nat- 
ural processes and recovery processes. Shale oils and tar sand bitu- 
mens have different reactivities, different photochemical properties, 
different molecular sizes, and different solubilities. Shale oils gener- 
ally have a lower molecular weight than tar sand bitumens. It is 
shown that differences in composition necessitate the use of differ- 
ent separation schemes, different solvents, and different upgrading 
and refining processes. 


0408 Marketing And Economics 
REFER ALSO TO CITATION(S) 26812, 27784 
0410 Enviromental Aspects 


REFER ALSO TO CITATION(S) 26686, 26814 
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26817 (USGS-OFR—83-539) Aquifer-test data and bore- 
hole-flow-test results from monitoring well 16P52 at the 
South Trend Development Area No. 1, McKinley County, 
New Mexico. Stevens, K. — Survey, Albuquerque, 
NM (USA)). 1984. 23p. US Geological Survey, Box 25425, 
Denver Federal Center, Denver, CO 80225. rile Number 
T185901351. 

Mobil Oil Corporation personnel have designated at least 
four sandstone intervals, A to D (top to bottom), on the single- 
point resistivity logs of wells drilled in the South Trend Develop- 
ment Area. This report presents time-drawdown data reported by 
Mobil Oil Corporation from singly (A or B or C or D sandstone 
interval) and multiply (A, B, C, and D sandstone intervals) com- 
pleted wells for the August 16-17, 1982 aquifer test at the South 
Trend Development Area Site 1. This report also describes the re- 
sults of flowmeter and brine-injection tests by the US Geological 
Survey in monitoring well 16P52. Well 16P52 is open to sandstone 
intervals A, B, C, and D. On July 26, 1982, water was injected at a 
rate of 1.43 cubic feet per minute above the A sandstone interval in 
well 16P52. Based on flowmeter data, the calculated rates of flow 
were 1.23 cubic feet per minute between the A and B sandstone in- 
tervals, 0.63 cubic foot per minute between the B and C sandstone 
intervals, and less than 0.17 cubic foot per minute between the C 
and D sandstone intervals. Based upon brine-slug-injection tests 
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conducted during August 1982, the calculated flow rates between 
sandstone intervals A and B are as follows: 0.01 cubic foot per 
minute upward flow (B to A) about 5 hours after pumping began 
for the aquifer test; 0.004 cubic foot per minute upward flow (B to 
A) about 21 hours after pumping began; and 0.0 cubic foot per 
minute about 46 hours after the pump was turned off. All other 
brine-slug-injection tests measured no flow. 6 refs., 12 figs., 1 tab. 


0504 Feed Processing 


REFER ALSO TO CITATION(S) 28249 


26818 (ERP/MSL—83-39) Proceedings of the meeting of 
the Canadian Uranium Producers’ Metallurgical Committee. 
Ritcey, G.M. (ed.). (Canada Centre for Mineral and Ener, 
Technology, Ottawa, Ontario). Mar 1983. 232p. (CO 
8205300—). NTIS (US Sales Only), PC All Aon File 
Number DE85701198. 

From Canadian Uranium Producers’ Metallurgical commit- 
tee meeting; Bancroft, Ontario, Canada (19 May 1982). 

The ten papers presented at this meeting dealt with uranium 
ore milling and leaching, and uranium mill tailings stabilization. 


26819 (ERP/MSL—83-39, pp 1-24) Milling high grade 
uranium ore at Cluff Lake, Saskatchewan. Fournier, P. 
(Amok/Cluff Mining). Mar 1983. NTIS (US Sales Only), 
PC All/MF A0Ol. File Number DE85701198. (CONF- 
8205300—). 

From Canadian Uranium Producers’ Metallurgical commit- 
tee meeting; Bancroft, Ontario, Canada (19 May 1982). 

The mill at the Cluff Lake mine processes an ore with an 
average grade of 7 percent, making some changes to the usual 
process necessary. Ore with a grade <0.03 percent is considered 
waste; the 0.03 percent - 0.3 percent fraction is stored for later 
processing; the 0.03 - 20 percent fraction undergoes gravimetric en- 
richment on a shaking table before leaching; and the >20 percent 
fraction goes directly to the leaching stage. Leaching is carried out 
using H2SQ, and NaCi0Q,. The usual solvent extraction stage is not 
necessary because of the high-grade ore, and iron cake is precipitat- 
ed using milk of lime. Yellowcake precipitation and drying follows. 
Special radiation protection measures are necessary throughout the 
milling process. 


26820 (ERP/MSL—83-39, pp 1-21) Caro’s acid - an oxi- 
dant for acid leaching of uranium ores. Ring, R.J. (Australian 
Atomic Energy Commission Research Establishment, Lucas 
Heights); Yamine, M.; Waters, D.J. (Interox Chemicals Pro- 
prietary Ltd., Sydney (Australia)). Mar 1983. NTIS (US 
Sales Only), PC All/MF AO1. File Number DE85701198. 
(CONF-8205300—). 

From Canadian Uranium Producers’ Metallurgical commit- 
tee meeting; Bancroft, Ontario, Canada (19 May 1982). 

Also published in CIM (Can. Inst. Min. Metall.) Bull., v. 
71(862) p. 77-83. 

An experimental program has been carried out by the Aus- 
tralian Atomic Energy Commission to compare the effectiveness of 
Caro’s acid as an alternative oxidant to pyrolusite in the leaching of 
uranium ores from the Alligator Rivers region of northern Austra- 
lia. Batch leaching tests on Ranger, Nabarlek, Koongarra and Jabi- 
luka ores showed that uranium extraction was unaffected by choice 
of oxidant, but that Caro’s acid reduced acid requirements by 15- 
25%. Lime requirements for neutralization of tailings liquors were 
reduced by 20-30%. The batch studies were extended to a four- 
stage continuous leaching circuit with a capacity of 400 g ore h™+. 
Comparative leaching tests confirmed the reagent savings obtained 
in the batch tests. Following these encouraging laboratory results, 
Interox Chemicals Pty Ltd carried out plant trials using Caro’s 
acid. Reagent savings in the mill were similar to, or better than, 
those obtained in laboratory testwork. The trials also established 
that Caro’s acid has a number of operational advantages over pyro- 
lusite. 
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26821 (ERP/MSL—83-39, pp 1-79) Midwest uranium 
project -development of the ‘milling process. Melis, L.A.; 
Fraser, K.S.; Lakshmanan, V.I. (Ontario Research Founda- 
tion, Sheridan Park (Canada)). Mar 1983. NTIS (US Sales 
Only), PC A1ll1/MF AOl. File Number DE85701198. 
(CONF-8205300—). 

From Canadian Uranium Producers’ Metallurgical commit- 
tee meeting; Bancroft, Ontario, Canada (19 May 1982). 

This paper describes the development of a milling circuit for 
the complex Midwest ore body, a high-arsenic uranium ore typical 
of that found in northern Saskatchewan. The bench-scale testwork 
is described in general terms, but most emphasis is on the pilot 
plant program carried out at Ontario Research Foundation. The 
complexity of the ore necessitated the investigation of many alter- 
natives, not only for uranium extraction, but also for the treatment 
of the waste solutions. These are described. Pilot plant data are 
provided for the selected mill flowsheet. Also described are waste 
treatment circuits which have been established to produce effluents 
of acceptable quality. The applicability and sizing of equipment for 
the various circuits in the flowsheet are discussed. Pilot plant test- 
ing of sub-aerial tailings deposition is also described. 


26822 (ERP/MSL—83-39, pp 1-17) Uranium and rare 
earths in China, Ritcey, G.M. (Canada Centre for Mineral 
and Energy Technology, Ottawa, Ontario). Mar 1983. 
NTIS (US Sales Only), PC All/MF A0Ol. File Number 
DE85701198. (CONF-8205300—). 

From Canadian Uranium Producers’ Metallurgical commit- 
tee meeting; Bancroft, Ontario, Canada (19 May 1982). 

During a trip to China in October, 1981 the author visited 
the Uranium Institute, a mill in Henyang, and the Rare Earth Re- 
search Institute in Baotou. This paper contains his observations on 
Chinese progress in the extractive metallurgy of uranium and the 
rare earths. 
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REFER ALSO TO CITATION(S) 28188 


26823 (JAERI-M—83-135) Consideration on laser en- 
richment module. Module characteristics from the viewpoint 
of energy consumption. Arisawa, Takashi; Shiba, Koreyuki. 
(Japan Atomic Energy Research Inst., Tokyo). Sep 1983. 
83p. (In Japanese). NTIS (US Sales Only), PC A05/MF 
AO01. File Number DE85700903. 

Several problems are discussed for designing a simplified en- 
richment module based on Atomic Laser Isotope Separation 
Method, which involve the vaporization of metal, laser excitation, 
laser ionization and ion recovery. The conditions at which the con- 
sumed energy has the minimum value are obtained by calculating 
the specific energy consumption for producing unit amount of en- 
riched products. It is found that there should be an appropriate re- 
lationship between the processing atomic density and the electrode 
gap in order to avoid the enrichment loss caused by the charge ex- 
change during the ion recovery. Moreover it is also found that this 
relation depends on the electrode length measured along both the 
atomic beam direction and the laser beam direction. 


26824 (KY/D—4000-Draft.1) Restoration and repair of 
30-year old cooling towers at the Paducah Gaseous Diffusion 
Plant, Phase I. Draft 1. Shelton, M.F. (Paducah Gaseous 
Diffusion Plant, KY (USA)). Jan 1985. Contract ACO05- 
840U21400. 18p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE85009805. 

Early in 1980, a comprehensive reliability study was made to 
ascertain the ability of the present 30-year old recirculating water 
system to meet the anticipated load demand through the year 2000. 
The findings and recommendations of this study were used as a 
guide to schedule uprating and repairs. This paper deals with the 
underground distribution system and cooling tower repairs. 
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26825 UFe-recovery process utilizing desublimation. Eby, 
R.S.; Stephenson, M.J.; Andrews, D.H.; Hamilton, T.H. (to 
Dept. of Energy). US Patent Application 6-654,113. 21 Dec 
1983. 16p. Contract AC05-840T21400. 

The invention is a UFe-recovery process of the kind in 
which a stream of substantially pure gaseous UFs. is directed 
through an externally chilled desublimer to convert the UFe direct- 
ly to an annular solid ring adhering to the interior wall of the de- 
sublimer. After accumulation of a desired amount of solid UFe, the 
desublimer is heated to liquefy the solid. Subsequentiy, the liquid is 
recovered from the desublimer. It has been found that during the 
heating operation the desublimer is subjected to excessive mechani- 
cal stresses. In addition, it has been found that the incorporation of 
a very small percentage of relatively noncondensable, nonreactive 
gas (e.g., nitrogen) in the UFs input to the desublimer effects signif- 
icant decreases in the stresses generated during the subsequent melt- 
ing operation. This modification to the process provides valuable 
advantages in terms of reduced hazard, lower operating costs for 
the desublimer, and increased service life for the desublimer and its 
auxiliaries. The new process is especially suitable for the recovery 
of enriched UFs from high-speed UF¢ gas-centrifuge cascades. 
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REFER ALSO TO CITATION(S) 26841, 28085, 28099, 28247, 28248 


26826 (BARC—1188) Development of a dry recycling 
route for rejected UO. and UQ2-4 wt % PuO; sintered pel- 
lets. Kamath, H.S.; Kumar, A.; Majumdar, S.; Purushotham, 
D.S.C.; Roy, P.R. (Bhabha Atomic Research Centre, 
Bombay (India). Radiometallurgy Div.). 1983. 18p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85900991. 


Laboratory-scale investigations carried out to develop a dry 
recycling route for utilizing UO. and UO2-4 wt % PuO: sintered 
fuel scraps are reported. Pellets rejected only due to physical de- 
fects are treated by thermal or mechanical pulverization methods to 
produce clean reject oxide (CRO) powder. The former method 
produces CRO powder with characteristics closer to virgin powder 
than that produced by mechanical pulverization. Thermally pulver- 
ized CRO powders have been used along with virgin powders to 
the extent of 20 wt % and 30 wt % for producing high density 
(greater than 93.5% of theoretical density) UO. and mixed oxide 
sintered pellets respectively. CRO powder produced by mechanical 
pulverization, when used with virgin powder results in pellets 
having inhomogeneous microstructure and comparatively lower 
density. 


26827 (BARC—1195) Thermodynamics and the mecha- 
nism of the bubble growth in solids. Tiwari, G.P. (Bhabha 
Atomic Research Centre, Bombay (India). Metallurgy 
Div.). 1983. 26p. NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE85900989. 

The stavility criterion and the mechanism of the bubble 
growth in a crystalline matrix are discussed here. To start with, the 
equation p = 2y/r, where p is the pressure inside a gas bubble of 
radius r, and y is the surface free energy, is derived. It is shown 
that the use of this equation as a stability criterion is valid only 
when the volume of the matrix is held constant. It is, therefore, 
suggested that the description of the condition for the thermody- 
namic equilibrium of the gas bubble as p = 2y/r, when the matrix 
is undergoing swelling induced by the bubble growth, is not justi- 
fied. An alternative stability criterion for a gas bubble is derived 
which is free from the restrictions pertaining to the variations of 
the volume of the matrix. Mechanistically, the bubble growth is tra- 
ditionally explained on the basis of diffusion controlled cannibalistic 
growth or the growth induced by the coalescence of preexisting 
gas bubbles. It is proposed that an individual gas bubble can also 
grow spontaneously through the condensation of the vacancies on 
its surface. Such a growth process is suggested by the new stability 
criteria derived in this paper. Experimental evidence in support of 
this growth model is also presented. 
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26828 (GRS-A—723) Critical data for homogeneous 
U(NAT)O,-PuO2-H2O-systems with PuO,-fractions of 35 and 
45 Wt% of the total oxide. Heinicke, W. (Gesellschaft fuer 
Reaktorsicherheit m.b.H. (GRS), Koeln (Germany, F.R.)). 
Jul 1982. 31p. (in German). Gesellschaft fuer Reaktorsicher- 
heit m.b.H. (GRS), Koeln, Germany, F.R. 

Critical data for homogenous U(NAT)O2-PuO2-H2O-systems 
with PuOs parts of 35 and 45 wt.% PuOs: of the total oxide were 
drawn up, whereby the plutonium was present as 100 wt.% *°Pu. 
In the case of the 45 wt.% PuOhz fraction Pu was also present as a 
mixture of 95 wt.% *°Pu and 5 wt.% Pu. All systems had a 
water reflector of 30 cm thickness (total reflection). Calculations 
were carried out using the spectral programme GAMTEC (16 
energy groups, P; approximation) and with the transport code 
PTF-IV in Ss order. Experiments were verified by calculations to 
support the cross-sections used. The discrepancy between the ex- 
perimental and calculated values was +-1%. 


26829 (PNCT-N—831-82-01, pp 6-13) Effect of dopants 
on sinterabilities of PuO.-UQ2. Kinugasa, Manabu; Usui, 
Katsuya; Kawasaki, Isao; Moro, Kiyotaka; Kaneko, Hiro- 
mitsu (Power Reactor and Nuclear Fuel Development 
Corp., Tokai, Ibaraki (Japan). Tokai Works). Sep 1982. 
NTIS (US Sales Only), PC A09/MF AO1. File Number 
DE85780801. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1981-March 
1982. 

It has been well known that the doping of foreign materials 
into raw materials is one of the effective methods to control the 
sintering of ceramics. The kinetics of the metamorphism caused by 
dopants have been widely studied on various ceramic materials. 
The doping effect of TiO2 and Nb2Os has been reported regarding 
the sintering behavior of UO2. However, regarding the sintering be- 
havior of PuO2-UOs:, the report on the doping effect has not been 
found. In this study, the sinterability of PuO.-UO. was examined, 
using various dopants such as TiOz, MnOz, ZrOz, MgO, Fe2Os, 
Ti(4) alkoxide, Ti(4) acetylacetonate, Mn(2) alkoxide, and other or- 
ganic compounds of Mn. The method of making doped PuO.-UO, 
pellets is explained. The change of density of the mixed oxide pel- 
lets in relation to the sintering temperature, the solarization behav- 
ior, the shrinkage and the examination of surface fracture by a scan- 
ning electron microscope are reported. The doping with Ti com- 
pounds enhanced the initial stage of sintering, but induced solariza- 
tion. The doping with Mn compounds lowered sintering tempera- 
ture to 1100 deg C, and produced stable pellets. The low density 
pellets were produced by the heating up to 1700 deg C. 


26830 (PNCT-N—831-82-01, pp 14-20) Sintering charac- 
teristics of PuO2.-UO, mixed oxide fuel, (2). Kashima, Sada- 
mitsu; Kinugasa, Manabu; Kaneko, Hiromitsu (Power Reac- 
tor and Nuclear Fuel Development Corp., Tokai, Ibaraki 
(Japan). Tokai Works). Sep 1982. NTIS (US Sales Only), 
PC A09/MF AO1. File Number DE85780801. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1981-March 
1982. 

In view of fuel safety during irradiation, various studies have 
been made on the fuel densification of UO: or PuO.-UO: mixed 
oxide pellets. However, the phenomenon of density decrease due to 
the resintering of pellets has been scarcely studied. This is often re- 
ferred to as solarization. There are certain patterns in the density 
decrease of pellets during the re-sintering, as shown in this report. 
The cause of and the preventive measures against solarization were 
studied. Both stable and solarizing types of 29 % PuO2z-UOz pellets 
were put to the sintering test. The properties of the powder before 
sintering, the density change due to sintering, the grain growth due 
to re-sintering and the change of pore shape during re-sintering are 
reported. It is considered that solarization. was caused by the dila- 
tion of pores by the pressure rise of trapped gas during reheating. 
The gases contained in pellets are air, sintering gas and the gas gen- 
erated by the decomposition of organic additives. To avoid the gas 
trapping in pores, it is desirable to use inactive powder such as dry 
recovered powder as a source material. The deactivation of powder 
by the calcination at high temperature and slow heating rate at the 
first stage of sintering may also be effective. 





(PNCT-N—831-82-01, pp 21-30) Dry recovery 

um-uranium mixed oxide fuel 2. Kinu- 

Yohichi; Sugaya, Shinichi; Susuki, 

itsu (Power Reactor and Nuclear 

pmen' rp., Tokai, Ibaraki (apan). Tokai 

Works). Sep 1982. NTIS (US Sales Only), PC A09/MF 
A01. File Number DE85780801. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1981-March 
1982. 

The spalling characteristics of sintered Pu-U mixed oxide 
pellets by means of air oxidation were experimentally studied to- 
gether with the solubility of the spalls in HNOs. The specimens 
used were the pellets containing 28.5 w/o PuOz and with dimen- 
sions of 4.5 mm diameter and 9 mm height. Oxidation temperature 
(350 deg C - 600 deg C) and sintering temperature (1500 deg C - 
1700 deg C) were chosen as major parameters. The physical prop- 
erties of spalls and pulverized fragments were examined by X-ray 
diffraction method. For dissolution test the sieved spalls with diam- 


C, and good pulverization was observed at oxidation tempera- 
between 350 deg C and 500 deg C. The effect of sintering tem- 

also examined at oxidation temperature of 400 deg C 

500 deg C, and it was found that the pellets sintered at 1700 

C were not able to be broken up at 500 deg C, but fractured at 
that the spalling occurred generally more effective- 

ly at 400 deg C than 500 deg C. The solubility test indicated that 
the spalls prepared at 450 deg C were most easily dissolved. It was 
ed that a higher sintering temperature (1650 deg C - 

to attain high degree of the solubility. The 


(PNCT-N—831-82-01, pp 66-71) Photography of 
— spots in mixed oxide pellets by fluorescence from 
ZnS (Ag). Yokosuka, Yoshifumi; Masuyama, Teikichi; Sato, 
Shun-ichi; Noguchi, Yukio; Ichinoseki, Tsuyoshi (Power 
Reactor and Nuclear Fuel Development Corp., Tokai, Ibar- 
aki (Japan). Tokai Works). Sep 1982. NTIS (US Sales 
Only), PC A09/MF A0O1. File Number DE85780801. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1981-March 
1982. 

Experimental studies were made to improve the resolving 
power of the ZnS(Ag) fluorescence method for inspecting plutoni- 
um homogeneity in mixed oxide pellets. The improvement of re- 
solving power was achieved in two stages; first, by adopting an op- 
tical multiplier of a new type, namely, a microchannel plate instead 
of a 3-stage multiplication cascade tube, and second, by optimizing 
the four characteristics of ZnS(Ag) films, namely, protective film 
thickness, the particle size of ZnS, the amount of binder, and the 
amount of ZnS coating. Photographs are presented to show the ef- 
fectiveness of these improvements for 0.55 % PuO2-UOz fuel pel- 
lets. Comparison of autoradiography between the ZnS method and 
the nitrocellulose methoc was also made for 1.6 % PuO2-UO: pel- 
lets. The maximum size of plutonium spots was measured in case of 
both methods, and compared with the value obtained by EPMA 
(electron probe microanalysis). The measured value by the nitrocel- 
lulose method was almost the same as that by the EPMA while 
that by the ZnS method was about 20 % larger. Through the exam- 
ination of 20 fuel pellets, the correlation between these values ob- 
tained by the ZnS method and EPMA was obtained as a function 
of the plutonium spot diameter. It was also proved that the repro- 
ducibility of the ZnS method was excellect. 


26833 (PNCT-N—831-82-01, pp 37-54) oe of 
the roll-granulation technique for UO, and 30 % Pw-UO, 
powder. Shishido, Toshio; Suzuki, Masahiro; Kashima, Sada- 
mitsu; Tobita, Noriyuki (Power Reactor and Nuclear Fuel 
Development Corp., Tokai, Ibaraki ce. Tokai Works). 
Sep 1982. NTIS JS Sales Only), PC A09/MF AO1. File 
Number DE85780801. 
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In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1981-March 
1982. 

A series of roll-granulation tests were performed using two 
facilities; one is the mock-up facility, and the other is the JOYO 
MK-2 fuel production line. The latter was modified on the basis of 
the results of the mock-up apparatus test. The tests were divided 
into three categories depending on the rolling pressure. The major 
parameters varied in the tests were the mixing ratio of binder and 
lubricant, the rotational ratio of rolls and a screw, rolling pressure, 
press pressure, and sintering temperature. The experimental results 
were observed from the viewpoints of the shape of granules, parti- 
cle size distribution, the relation between green density and sintered 
density, and the microstructure of the pellets. As a result of these 
tests, the following conclusions were drawn. (1) The roll granula- 
tion technique is applicable to the production of UO2 and PuOs:- 
UO, granules. (2) The pellets prepared by low pressure roll granu- 
lation method showed the similar characteristics to those by con- 
ventional press-slugging method. (3) Low density pellets can be ob- 
tained by the roll-slugging method. (4) High production rate can be 
expected by the roll-slugging method. (5) The roll granulation 
equipment can be easily applied to an automated nuclear fuel pro- 
duction process. 
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REFER ALSO TO CITATION(S) 26899, 26950, 26957, 26958, 26959, 26960, 
26964, 26967, 26975, 26976, 26977, 27480, 28167, 28169, 28173 


26834 (CONF-850425—2) Remote maintenance in nucle- 
ar fuel reprocessing. Herndon, J.N. (Oak Ridge National 
Lab., TN (USA)). 1985. Contract AC05-840R21400. 34p. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE85011434. 


From Executive conference on remote operations and robot- 
ics in the nuclear industry; Pine Mountain, GA, USA (21 Apr 
1985). 

Remote maintenance techniques applied in large-scale nucle- 
ar fuel reprocessing plants are reviewed with particular attention to 
the three major maintenance philosophy groupings: contact, remote 
crane canyon, and remote/contact. Examples are given, and the rel- 
ative success of each type is discussed. Probable future directions 
for large-scale reprocessing plant maintenance are described along 
with advanced manipulation systems for application in the plants. 
The remote maintenance development program within the Consoli- 
dated Fuel Reprocessing Program at the Oak Ridge National Labo- 
ratory is also described. 19 refs., 19 figs. 


26835 (DP-MS—85-37) Determination of low chloride 
values in Rocky Flats scrub alloy solutions and other complex 
matrices. Holcomb, H.P. (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Plant). 1985. Con- 
tract AC09-76SR00001. 10p. (CONF-8505139—1). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85011506. 

From 9. annual actinide separations workshop; Richland, 
WA, USA (22 May 1985). 

A turbidimetric method, using silver chloride, has been de- 
veloped to determine low ppM quantities of chloride in Rocky 
Flats scrub alloy (RFSA) dissolver solutions. This analytical tech- 
nique has also been applied to other complex matrices such as proc- 
ess 50% caustic and neutralized Purex low heat liquid waste con- 
centrate. A controlled-pH precipitation with NaOH, during which 
chloride remains in solution, is used to pretreat samples to minimize 
salt effects from acids, bases, and/or hydrolyzable ions. Control of 
pH with bromocresol purple indicator also provides a more consist- 
ent pH for silver chloride formation, aiding in turbidity reproduc- 
ibility. Disodium ethylenediaminetetraacetic acid is employed to 
negate covalent bonding by Hg(II) with chloride. The average 
standard deviation was +-17% for turbidity reproducibility in sim- 
ulated sample aliquots containing a total of 10 to 100 yg chloride. 
For actual RFSA samples, the relative standard deviation ranged 
from +-14% to +-26%, depending on initial chloride values. 8 
refs., 1 fig. 





3685 / ERA-10/15 


26836 (KFK—3690) Report on the results of research and 
development in 1983 of the Institut fuer Heisse Chemie. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Heisse Chemie). Feb 1984. 28p. (In 
German). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE85750983. 

The Institute for Hot Chemistry works on tasks of Research 
and Development for reprocessing of nuclear fuels. The tasks are 
oriented on the aims of the planned reprocessing plants and are car- 
ried out within the project reprocessing and waste treatment and 
Fast Breeder and in contact with the companies DWK and WAK. 
The booklet contains reports on developments and highly active 
test in lab.- and semi-technical scale systems: MILLI, MILTESAA, 
LABEX, UTE, PUTE, KOMET, HET, and KRETA as well as on 
work done on process analysis. 


(KFK—3742) Static and dynamic experiments for 
the retention of cesium in nitrate containing, nitric acid solu- 
tions. Faubel, W.; Menzler, P.M.; Sameh, A.A. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Radiochemie; Kernforschun trum Karlsruhe G.m.b.H. 


(Germany, F.R.). Projekt Wiederaufarbeitung und Abfallbe- 
. (PWA—91/84). 
PC A03/MF AOl1. File Number 


handlung). Dec 1984. 28p. (In German) 
NTIS (US Sales Only), 
DE85751552. 

The separation of cesium from medium active waste (MAW) 
of the Purex Process by chromatographic methods is demonstrated 
using the inorganic ion exchanger ammonium molybdatophosphate 
(AMP-1). Other inorganic exchangers like ammonium hexacyano- 
cobaltousferrate (NCFC), zirconium phosphate (ZPH) and antimo- 
ny pentoxide (HAP) have shown for different pH-values a reasona- 
ble retention for cesium (NCFC (pH 12) : 35 g Cs/kg NCFC, 
ZPH(pH 7) : 100 g Cs/kg ZPH and HAP (pH 2) : 55 g Cs/kg 
HAP). But with a high salt loading (300 g/l NaNOs) a loss of ca- 
pacities occurs which does not allow the use of these exchangers, 
whereas AMP-1 is useful from a pH of 9 to conc. HNOs with this 
high salt loadings with a capacity of 60 g Cs/kg AMP-1. 


26838 (RHO-HS-SR—84-10-4QP) Liquid waste dis- 
charged to ground in the 200 areas during 1984; nonradiologi- 
cal parameters. Aldrich, R.C. (Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Oper- 
ations). 14 Feb 1985. Contract AC06-77RL01030. 26p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE85011763. 

This document tabulates nonradiological information about 
liquid discharges from nineteen 200 areas mixed wastes streams. 
Sampling and analysis of these liquid discharges is performed to 
provide an indication of the effectiveness of in-plant controls de- 
signed to prevent the release of hazardous or potentially hazardous 
materials. Sampling and analysis is not done to demonstrate compli- 
ance with any regulatory discharge limits since no current regula- 
tions apply to mixed waste streams such as these. The standards for 
specified pollutants given in the Washington State dangerous waste 
regulation are listed herein for comparison purposes only. A sum- 
mary of the pH range, conductivity, and concentration of specific 
pollutants in liquid effluent streams is shown. Data from each facili- 
ty effluent stream are presented on a month-by-month basis. 20 
tabs. 


26839 Chemistry of the Purex process. McKibben, J.M. 
Radiochimica Acta; 36: No. 1/2, 3-15(1984). (CONF- 
830303—). 

From 185. American Chemical Society national meeting; Se- 
attle, WA, USA (20 Mar 1983). 

The Purex process, used for recovering Pu and U from irra- 
diated nuclear fuel, has had an outstanding record of safety and ef- 
ficiency for nearly 30 years. The present status of process chemistry 
is reviewed and number of potential improvements are identified 
that should make the process even safer and more efficient in the 
future. 


26840 Trioxane initiated formic acid denitration of a 
nium-bearing acid solution. Monson, P.R.; Hughes, M.B.; Se- 
verynse, T.F. Radiochimica Acta; 36: No. 1/2, 65-68(1984). 
(CONF-830303—). Contract AC09-76SR00001. 


05 NUCLEAR FUELS 
0509 Transport And Storage 


From 185. American Chemical Society national meeting; Se- 
attle, WA, USA (20 Mar 1983). 

The Savannah River Laboratory (SRL) has developed a 
process for a controlled, in-situ chemical denitration of acidic pluto- 
nium-bearing solutions. In this process, trioxane, the cyclic trimer 
of formaldehyde, is used to initiate the reaction, while the bulk of 
the denitration is effected with formic acid. The rate of off-gas 
from the reaction is controlled by the formic acid addition rate and 
can easily be maintained within the capacity limits of the vent 
system of the reaction vessel. Studies on simulated and actual solu- 
tions at chemical feed rates which were scaled to plant rates, estab- 
lished that the acidic plutonium solution could be safely and effec- 
tively denitrated at 70° to 80°C. The process was implemented as 
an actual plant test by the Savannah River Plant (SRP). The results 
of the laboratory experiments and those of the plant test are de- 
scribed. 


26841 Nuclear fuel conversion and fabrication chemistry. 
Lerch, R.E.; Norman, R.E. Radiochimica Acta; 36: No. 1/2, 
75-88(1984). (CONF- -830303—). 

From 185. American Chemical Society national meeting; Se- 
attle, WA, USA (20 Mar 1983). 

Following irradiation and reprocessing of nuclear fuel, two 
operations are performed to prepare the fuel for subsequent reuse as 
fuel: fuel conversion, and fuel fabrication. These operations com- 
plete the classical nuclear fuel cycle. Fuel conversion involves gen- 
erating a solid form suitable for fabrication into nuclear fuel. For 
plutonium based fuels, either a pure PuO2 material or a mixed 
PuO2-UO; fuel material is generated. Several methods are available 
for preparation of the pure PuO: including: oxalate or peroxide pre- 
cipitation; or direct denitration. Once the pure PuO: is formed, it is 
fabricated into fuel by mechanically blending it with ceramic grade 
UO:. The UO: can be prepared by several methods which include 
direct denitration, ADU precipitation, AUC precipitation, and per- 
oxide precipitation. Alternatively, UO2-PuO2 can be generated di- 
rectly using coprecipitation, direct co-denitration, or gel sphere 
processes. In coprecipitation, uranium and plutonium are either pre- 
cipitated as ammonium diuranate and plutonium hydroxide or as a 
mixture of ammonium uranyl-plutonyl carbonate, filtered and diied. 
In direct thermal denitration, solutions of uranium and plutonium 
nitrates are heated causing concentration and, subsequently, direct 
denitration. In gel sphere conversion, solutions of uranium and plu- 
tonium nitrate containing additives are formed into spherical drop- 
lets, gelled, washed and dried. Refabrication of these UO3-PuO2 
starting materials is accomplished by calcination-reduction to UO:- 
PuO: followed by pellet fabrication. 
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26842 (CONF-850314—63) Comparison of actual and 
predicted routes used in the shipment of radioactive materials. 
Joy, D.S.; Johnson, P.E.; Harrison, 1.G. (Oak Ridge Nation- 
al Lab., TN (USA); Tennessee Univ., Knoxville (USA)). 
1985. Contract AC05-840R21400. lip. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85011558. 

From Waste management '85; Tucson, AZ, USA (24 Mar 
1985). 

; A number of highway controlled shipments of radioactive 
materials have been made over the past several years. An excellent 
example showing the variability of actual routes is the transfer of 
45 shipments between the Three Mile Island reactor in Pennsy!va- 
nia and Scoville, Idaho in 1982 and 1983. Six different routes vary- 
ing between 2273 and 2483 miles were used. Approximately 75% of 
these shipments followed a common route which passed through 
ten Urbanized Areas, defined by the Census Bureau as having a 
population exceeding 100,000 people. Other routes, while shorter in 
distance, passed through as many as 14 Urbanized Areas. Routes 
predicted by the Oak Ridge routing model did not exactly dupli- 
cate actual routes used. However, the analysis shows that the rout- 
ing model does make a good estimate of transportation routes actu- 
ally chosen by shippers of radioactive materials. In actual practice, 
a number of factors (weather, road conditions, driver preference, 
etc.) influence the actual route taken. 5 refs., 1 fig., 1 tab. 
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-— (PNL-SA—12955) Role of transportation in the 
utilities’ management of spent fuel storage. Newman, D.F. 
Northwest Labs., Richland, WA (USA)). 1985. 

tract AC06-76RL01830. 13p. (CONF-850317—1). 

NTIS, PC A02/MF A0Ol; GPO Dep. File Number 

DE85010969. 

From Atomic Industrial Forum fuel cycle conference; New 


Orleans, LA, USA (12 Mar 1985). 
Additional sos fuel storage can be provided by using a 


combination of wet and dry storage technologies, with the technol- 
ogy or technologies used in any specific instance being determined 
by the particular circumstances involved. The capability for spent 
fuel storage at a reactor site can be enhanced using any one or a 
combination of the following: expansion of existing pool storage ca- 
pacity; more efficient use of available capacity; and addition of an 
independent spent fuel storage installation (ISFSI). Each of these 
methods, which are described more fully below, have characteris- 
tics that may make them more or less suitable for use, depending on 
the nuclear power plant where they will be deployed, the magni- 
tude of the need for additional storage, the utility's overall spent 
fuel management strategy, and other factors. 15 refs., 2 figs., 2 tabs. 


26844 A systems evaluation model for selecting spent nu- 
clear fuel storage concepts. Postula, F.D.; Finch, W.C.; Mor- 
issette, R.P. (General Atomic Co., San Diego, CA). pp D.5- 
D.5.8 of 1982 Transactions of the American Association of 
Cost Engineers. Humphreys, K.K.; Humphreys, B.; McMil- 
lian, B.G. Morgantown WV; American Association of Cost 
Seeideoes (1982). (CONF-820615—). 
From 26. American Association of Cost Engineers annual 


— TX, USA (27 Jun 1982). 
paper describes a system evaluation approach used to 


identify and evaluate monitored, retrievable fuel storage concepts 
that fulfill ten key criteria for meeting the functional requirements 
and system objectives of the National Nuclear Waste Management 
Program. The selection criteria include health and safety, sched- 
ules, costs, socio-economic factors and environmental factors. The 
methodology used to establish the selection criteria, develop a 
weight of importance for each criterion and assess the relative 
merit of each storage system is discussed. The impact of cost rela- 
tive to technical criteria is examined along with experience in ob- 
taining relative merit data and its application in the model. Topics 
considered include spent fuel storage requirements, functional re- 
quirements, preliminary screening, and Monitored Retrievable Stor- 
age (MRS) system evaluation. It is concluded that the proposed 
system evaluation model is universally applicable when many con- 
cepts in various stages of design and cost development need to be 
evaluated. 
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REFER ALSO TO CITATION(S) 26818, 26844, 26930, 26931, 26932, 26933, 
26934, 26935, 26936, 26937, 26938, 26940, 26942, 26943, 26945, 26946, 26947, 


26948, 26949, 26961, 26962, 27480, 27671, 27758, 28006, 28053, 28072, 28112, 


28120, 28161, 28171, 28755, 28760, 28911, 28913, 28915, 28916, 28920, 28922, 
28924, 28928, 28929, 28930, 28931 


26845 (ANL—84-91) Nuclear Technology Programs at 
Argonne National Laboratory. Quarterly progress report, 
July-September 1984. Steindler, M.J. (Argonne National 
Lab., IL (USA)). Apr 1985. Contract W-31-109-ENG-38. 
98p. NTIS, PC ‘A05/MF A011; 1; GPO Dep. File Number 
DE85011716. 

The degradation of backfill materials after their exposure to 
temperatures and humidities expected in high-level nuclear waste 
repositories has been measured. Comparison of the data with obser- 
vations of the materials in natural environments provides insight 
into backfill performance in a repository over thousands of years. 
Studies of the redistribution of elements in an active geothermal 
system are continuing. The influence of groundwater colloids on 
the chemical behavior of an actinide element has been studied, as 
has the influence of dissolved organic acids on the migration of 
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actinide elements that might escape from waste respositories. The 
development of a waste form performance test for unsaturated con- 
ditions in a repository continues. Rates for hydration of glass by 
liquid water and by steam are being evaluated to enable prediction 
of the effects of interaction of water with commercial and nuclear 
waste glasses under saturated and unsaturated conditions in a repos- 
itory. Conceptual flowsheets for the removal and concentration of 
transuranic elements from several waste streams have been devel- 
oped. The removal of the transuranic elements and other radioiso- 
topes is necessary to permit the near-surface disposal of the bulk of 
the wastes. Preparations for the destructive analyses of irradiated 
fuel rods have been completed. Work on several rods from the 
light water breeder reactor has begun, and initial results are report- 
ed. 


26846 (ANS-TN-J—249-2) Selection of nuclide decay 
chains for use in the assessment of the radiological impact of 
geological repositories for radioactive waste. Thorne, M.C. 
(Associated Nuclear Services, Epsom (UK)). Dec 1982. 16p. 
NTIS (US Sales Only), PC A02/MF A01. File Number 
DE85700695. 

The criteria for selecting nuclide decay chains for use in the 
assessment of the radiological impact of geological repositories for 
radioactive waste are given. The reduced chains recommended for 
use with SYVAC are described. 


26847 (BMI/OCRD—20) Design analysis for a reposi- 
tory in crystalline rock. Ratigan, J.L.; Loken, M.C.; Linde, 
K.M.; Wagner, R.A. (RE/SPEC, Inc., Rapid City, SD 
(USA)). Mar 1985. Contract AC02-83CH10139. 280p. 
NTIS, PC Ail3/MF A0l; GPO Dep. File Number 
DE85011802. 

This report presents the results of preliminary design analy- 
ses of repositories in crystalline rock using three different waste 
emplacement concepts. Design parameter variations and potential 
site-to-site variations in rock properties and conditions are investi- 
gated with respect to repository performance. The objective is (1) 
to define the rock properties and initial conditions whose site-to-site 
variations have a significant effect on repository performance, and 
(2) to evaluate the effect of repository system design parameters on 
repository performance. Within the range of anticipated variations 
in rock properties and conditions, repository interim performance 
constraints can generally be satisfied by appropriate design. How- 
ever, not all constraints, as presently established, may be satisfied if 
(1) the rock properties or initial conditions at a specific site are at 
the extreme end of the ranges used in the analyses, and (2) design 
parameters are maintained within the ranges used in this analysis. 
When all of the interim performance constraints are considered, 
none of the waste emplacement concepts exhibits an advantage 
over another with respect to maximization of allowable gross ther- 
mal loading. 


26848 (BMI/ONWI—243) Technical bases for establish- 
ing a salt test facility. (Westinghouse Electric Corp., Pitts- 
burgh, PA (USA); IT Corp., Albuquerque, NM (USA); 
Stearns Catalytic Corp., Denver, CO (USA)). May 1985. 
Contract AC06-76RL01830;AC02-83CH10140. 193p. NTIS, 
PC A09/MF A01; GPO Dep. File Number DE85011452. 

The need for a testing facility in which radioactive materials 
may be used in an underground salt environment is explored. No 
such facility is currently available in salt deposits in the United 
States. A salt test facility (STF) would demonstrate the feasibility 
of safely storing radioactive waste in salt and would provide data 
needed to support the design, construction, licensing, and operation 
of a radioactive waste repository in salt. Nineteen issues that could 
affect long-term isolation of waste materials in a salt repository are 
identified from the most pertinent recent literature. The issues are 
assigned an overall priority and a priority relative to the activities 
of the STF. Individual tests recommended for performance in the 
STF to resolve the 19 issues are described and organized under 
three groups: waste package performance, repository design and 
operation, and site characterization and evaluation. The require- 
mers for a salt test facility are given in the form of functional cri- 
teria, and the approach that will be used in the design, execution, 
interpretation, and reporting of tests is discussed. 
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26849 (BMI/ONWI—536) Salt repository seal materials: 
a synopsis of early cementitious materials development. Roy, 
D.M.; Grutzeck, M.W.; Wakeley, L.D. (Pennsylvania State 
Univ., University Park (USA). Materials Research Lab.). 
Apr 1985. Contract AC02-83CH10140. 100p. NTIS, 
‘A0S/MF A01; 1; GPO Dep. File Number DE85012338. 

Development of seal materials for radioactive waste reposi- 
tories in evaporite rocks spans ten years. Experimental mixes have 
been tested under both laboratory and field conditions in halite, an- 
hydrite, and accompanying clastic strata. Physical properties of the 
mixtures gradually improved through these experiments, leading to 
development of mixtures we now commonly call the BCT Series of 
mixtures. Two of these mixtures, BCT-1F (a salt-saturated mixture) 
and BCT-1FF (the equivalent mixture without salt), were devel- 
oped for use in the Bell Canyon test in New Mexico, although only 
the BCT-1FF formulation was used in the field test. Other grouts, 
studied subsequent to Bell Canyon field emplacement, have provid- 
ed more data about mineralogy, and physical performance as a 
function of compositional and curing variables. The interface be- 
tween grout and rock has been studied on a limited basis, including 
some simulated boreholes and concretes. For those properties that 
have been tested, including expansion and compressive strength, the 
BCT-1F and -1FF and related grouts appear to meet preliminary 
performance criteria. Other properties, such as thermal expansion 
and creep, require additional attention. Four classes of grouts are 
established by chemistry and expansive mechanism: (1) non-expan- 
sive; (2) chloride expansive; (3) sulfate expansive; and (4) mixed ex- 
pansive mechanisms. Additional study of evaporite-compatible mix- 
tures, especially concretes, is recommended, under constant simulat- 
ed shaft conditions. Characteristics of grout/rock interfaces, and 
mechanisms of expansion also require further study. 83 refs., 15 
figs., 30 tabs. 


26850 (BMI/ONWI—568) Experimental characterization 
and stability of salt- and nonsalt-containing grouts and mor- 
tars (BCT-1F- and BCT-1FF-related). Grutzeck, M.W.; Roy, 
D.M. (Pennsylvania State Univ., University Park (USA). 
Materials Research Lab.). May 1985. Contract AC02- 
83CH10140. 97p. NTIS, PC AO05/MF A0Ol1; 1; GPO Dep. 
File Number DE85012339. 

Selected cementitious formulations related to the BCT series 
(mixtures 83-03 and 83-06) were prepared as candidate salt reposi- 
tory sealing materials for both salt- and non-salt-bearing strata. Mix- 
ture 83-03 is a salt-containing mixture related to BCT-1F except 
that 83-03 is a dense sanded grout containing quartz sand. Mixture 
83-06 resembles BCT-1FF except that 83-06 is a siliceous sanded 
grout containing both quartz sand and a small percentage of 
micron-sized silica flour. In general, mixtures 83-03 and 83-06 are 
representative of either expansive salt-containing mixtures (83-03, 
BCT-1F, 83-05) or salt-free mixtures (82-30, 83-06, BCT-iFF). On 
the whole, the grouts in either group have low permeabilities and 
high strengths and elastic moduli, although the salt-free mixtures 
are stronger and have higher moduli than the saline materials. 
Thermodynamic stability of the expansive phase, ettringite, is dis- 
cussed, and the implications of its stability for developing and main- 
taining a seal are considered. 7 refs., 21 figs., 7 tabs. 


26851 (BMI/ONWI—576) Quarterly Brine Migration 
Data report, January-March 1984: nuclear waste repository 
simulation experiments (brine migration), Asse Mine of the 
Federal Republic of Germany. Coyle, A.J.; Kalia, H.N. (Bat- 
telle Memorial Inst., Columbus, OH (USA). Office of Nu- 
clear Waste Isolation). May 1985. Contract AC02- 
83CH10140. 274p. NTIS, PC A12/MF A01; GPO Dep. File 
Number DE85012340. 

This report is the third quarterly report on the brine migra- 
tion tests that are in progress at the Asse Mine in the Federal Re- 
public of Germany (FRG). These experiments are designed to (1) 
simulate a nuclear waste repository; (2) determine the effect of 
gamma radiation on brine migration; and (3) monitor salt decrepita- 
tion and disassociation of brine, the thermomechanical behavior of 
salt, salt creep and room closure, the thermal gradient at the test 
site, and the associated stress in the salt. The data obtained will be 
used to validate numerical predictive models, to evaluate candidate 
waste package material, and to evaluate test equipment and proce- 
dures under repository conditions with a view toward future at- 
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depth testing of potential repository sites. This report describes the 
test equipment, the Asse Salt Mine, the pretest properties of the salt 
in the test gallery, and the mine proper. Also included are test data 
for the first 9 months of operations on brine migration rates, room 
closure rates, extensometer i stress measurements, and ther- 


5 readings, 
mal mechanical behavior of the salt. 2 refs., 34 figs., 17 tabs. 


26852 (BNL—51866) Economic analysis of a volume re- 
duction/polyethylene solidification system for low-level radio- 
active wastes. Kalb, P.D.; Colombo, P. (Brookhaven Nation- 
al Lab., Upton, NY (USA)). Jan 1985. Contract AC02- 
76CHO00016. 98p. NTIS, PC A05/MF A011; 1; GPO Dep. 
File Number D 5012567. 
A study was conducted at Brookhaven National 

to determine the economic feasibility of a fluidized bed volume re- 
duction/polyethylene solidification system for low-level radioactive 
wastes. These results are compared with the “null” alternative of 
no volume reduction and solidification of aqueous waste streams in 
hydraulic cement. The economic analysis employed a levelized rev- 
enue requirement (LRR) technique conducted over a ten year 
period. An interactive computer program was written to conduct 
the LRR calculations. Both of the treatment/solidification options 
were considered for a number of scenarios including type of plant 
(BWR or PWR) and transportation distance to the disposal site. If 
current trends in the escalation rates of cost components continue, 
the volume reduction/polyethylene solidification option will be cost 
effective for both BWRs and PWRs. Data indicate that a minimum 
net annual savings of $0.8 million per year (for a PWR shipping its 
waste 750 miles) and a maximum net annual savings of $9 million 
per year (for a BWR shipping its waste 2500 miles) can be 
achieved. A sensitivity analysis was performed for the burial cost 
escalation rate, which indicated that variation of this factor will 
impact the total levelized revenue requirement. The burial cost es- 
calation rate which yields a break-even condition was determined 
for each scenario considered. 11 refs., 8 figs., 39 tabs. 


26853 (BNL—51867) Polyethylene solidification of low- 
level wastes. Kalb, P.D.; Colombo, P. (Brookhaven National 
Lab., Upton, NY (USA)). Feb 1985. Contract AC02- 
76CHO00016. 97p. NTIS, PC A05/MF AO1; 1; GPO Dep. 
File Number DE85012568. 

This topical report describes the results of an investigation 
on the solidification of low-level radioactive waste in polyethylene. 
Waste streams selected for this study included those which result 
from advanced volume reduction technologies (dry evaporator con- 
centrate salts and incinerator ash) and those which remain problem- 
atic for solidification using contemporary agents (ion exchange 
resins). Four types of commercially available low-density polyethy- 
lenes were employed which encompass a range of processing and 
property characteristics. Process development studies were con- 
ducted to ascertain optimal process control parameters for success- 
ful solidification. Maximum waste loadings were determined for 
each waste and polyethylene type. Property evaluation testing was 
performed on laboratory-scale specimens to assess the potential be- 
havior of actual waste forms in a disposal environment. Waste form 
property tests included water immersion, deformation under com- 
pressive load, thermal cycling and radionuclide leaching. Recom- 
mended waste loadings of 70 wt % sodium sulfate, 50 wt % boric 
acid, 40 wt % incinerator ash, and 30 wt % ion exchange resins, 
which are based on process control and waste form performance 
considerations are reported. 37 refs., 33 figs., 22 tabs. 


26854 (CONF-850314—62) Overview of the applications 
of cement-based immobilization technologies developed at US 
DOE facilities. Dole, L.R. (Oak Ridge National Lab., TN 
(USA)). 1985. Contract AC05-840R21400. 20p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE85011421. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

: This paper briefly reviews seven cement-based waste form 
development programs at six of the US Department of Energy 
(DOB) sites. These sites have developed a variety of processes that 
range from producing 25-mm-(1-in.-) diam pellets in a glove box to 
producing 240-m-(800-ft-) diam grout sheets within the bedding 
planes of a deep shale formation. These successful applications of 
cement-based waste forms to the many radioactive waste streams 





from nuclear facilities bear witness to the flexibility and reliability 
of this class of immobilization materials. The US DOE sites and 
their programs are: (1) Oak Ridge National Laboratory (ORNL), 
Hydrofracture Grout; (2) Hanford, Transportable Grout Facility 
(TGF); (3) Savannah River Plant (SRP), Nitrate Saltcrete; (4) EG 
& G Idaho, Process Experimental Pilot Plant (PREPP); (5) Mound 
Laboratory (ML), Waste Pelletization Process; (6) ORNL, 
FUETAP Concretes, and (7) Rocky Flats Plant (RFP), Inert Carri- 
er Concrete Process (ICCP). The major issues regarding the appli- 
cation of cement-based waste forms to radioactive waste manage- 
ment problems are also presented. These issues are (1) leachability, 
(2) radiation stability, (3) thermal stability, (4) phase complexity of 
the matrix, and (5) effects of the waste stream composition. A cur- 
sory review of current research in each of these areas is included 
along with a discussion of future trends in cement-based waste form 
developments and applications. 35 refs., 12 figs. 


26855 (CONF-850314—64) Development of the Central 
Waste Disposal Facility. Bates, L.D.; Van Hoesen, S.D. 
(Oak Ridge National Lab., TN (USA)). 1985. Contract 
AC05-840R21400. 8p. NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE85011557. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

, The Central Waste Disposal Facility is a proposed facility 
for shallow land burial of low-level radioactive waste on the De- 
partment of Energy Oak Ridge Reservation near Oak Ridge, Ten- 
nessee. The facility development has proceeded through site char- 
acterization, facility design, assessment of environmental impacts 
via pathways analysis, and preparation of an environmental impact 
statement. The worst-case pathways analysis indicated that expect- 
ed performance of the facility was within the performance goal of 
25 mrem/year maximum off-site exposure as defined in the Code of 
Federal Regulations (10 CFR part 61). Similar exposure calcula- 
tions were also completed or an alternative aboveground disposal 
option. Due to comments regarding the applicability of the stated 
performance standard as well as related questions on the facility 
design, philosophy, and siting, further development of the facility 
has been delayed pending resolution of these issues. 15 refs., 3 figs., 
4 tabs. 


26856 (CONF-850314—65) Decommissioning of surplus 
facilities at ORNL. Myrick, T.E.; Coobs, J.H. (Martin Mari- 
etta Energy Systems, Oak Ridge, TN (USA)). 1985. Con- 
tract AC05-840OR21400. 6p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE85011419. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

, The Surplus Facilities Management Program (SFMP) at Oak 
Ridge National Laboratory (ORNL) is part of the Department of 
Energy's (DOE) National SFMP, administered by the Richland 
Operations Office. This program was established to provide for the 
management of certain DOE surplus radioactively contaminated fa- 
cilities from the end of their operating life until final facility dispo- 
sition is completed. As part of this program, the ORNL SFMP 
oversees some 75 facilities, ranging in complexity from abandoned 
waste storage tanks to large experimental reactors. This paper de- 
scribes the scope of the ORNL program and outlines the decom- 
missioning activities currently underway, including a brief descrip- 
tion of the decontamination techniques being utilized. 4 refs., 3 
figs., 2 tabs. 


26857 (CONF-8409115—Absts., pp 49) Commercial re- 
gional incinerator facility for treatment of low-level radioac- 
tive waste. Sauer, R.E. 1984. NTIS, PC A0O5/MF AO1. File 
Number DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 1984). 

n 1981, US Ecology, Inc. began studies on the feasibility of 
constructing and operating a regional radioactive waste incinerator 
facility. In December, 1982, US Ecology requested turnkey quota- 
tions from several vendors for engineering, procurement, and con- 
struction of the new facility. After technical and commercial eval- 
uations, a contract was awarded to Associated Technologies, Inc. 
of Charlotte, NC in June, 1983. In June, 1984, US Ecology made a 
public announcement that they were studying two sites in North 
Carolina for location of the facility. This same month, they submit- 
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ted their permit application for a radioactive material license to the 
North Carolina Department of Human Resources. The facility will 
accept wastes from power reactors, medical and research institu- 
tions and other industrial users, and will incinerate dry solid waste, 
pathological waste, scintillation fluids, and turbine oils. The inciner- 
ator will be a dual chamber controlled air design, rated at 600 Ibs/ 
Hr, with a venturi scrubber, packed column, HEPA, and charcoal 
filters for pollution control. The stack will have a continuous moni- 
tor. 


26858 (CONF-8409115—Absts., pp 56) Waste form de- 
velopment/test. Kalb, P.D.; Colombo, P. (Brookhaven Na- 
tional Lab., Upton, NY). 1984. NTIS, PC A05/MF AO1. 
File Number DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

Low-density polyethylene and a modified sulfur cement 
have been selected for further study as new potential solidification 
agents for LLW streams including dry evaporator concentrates, in- 
cinerator ash and ion exchange resins. These binder materials are 
thermoplastic and are processed by use of a screw-type extruder or 
an air-powered dual action mixer. The studies have utilized bench 
scale systems with sufficient capacity to enable reliable determina- 
tion of the effects of processing parameters such as temperature re- 
quirements, feed rates, mixing methods, waste pretreatment and so- 
lidification kinetics. Maximum waste loadings have been obtained 
for polyethylene by use of the screw extruder under controlled 
conditions. The modified sulfur cement system is processed more 
effectively by the dual action mixer due to its very low melt viscos- 
ity. Simulated waste forms produced using acceptable formulations, 
are being tested to develop a data base of relevant waste form 
properties. Several tests underway include immersion, leaching, 
compressive strength and thermal stability. 


26859 (CONF-8409115—Absts., pp 58) Evaluation of a 
joule-heated glass furnace for waste final report. 
Armstrong, K.M. (Monsanto Research Corp., Miamisburg, 
OH). 1984. NTIS, PC AOS5/MF AOl. File Number 
DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

The experimental phase of the evaluation of a joule-heated 
glass furnace has been completed. This evaluation focused on the 
major concerns of the nuclear power industry in order to determine 
the feasibility of using this system for the complete handling of 
low-level power plant wastes. Areas singled out as critical concerns 
for waste management include thermal processing capabilities, radi- 
oisotope capture and containment, final product acceptability, mate- 
rial and component performance, and economics. The final conclu- 
sion of this study is that, although the glass furnace can handle an 
extremely wide variety of waste types, its optimum use would be 
for waste streams with high percentages of contaminated sludges, 
wet resins, and other aqueous wastes. 


26860 (CONF-8409115—Absts., pp 59) Low-level nitrate 
waste process development. Arnold, P.M.; Johnson, A.J. 
(Rockwell International, Golden, CO). 1984. NTIS, PC 
A05/MF A0O1. File Number DE84016490. 

From 6. annual Low-Level .Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

Thermal and chemical methods for denitrification of nitrate 
wastes were investigated. Experiments were conducted using a high 
temperature fluid wall reactor to determine the nitrate/nitrite de- 
struction efficiency on simulated Rocky Flats Plant and Savannah 
River Plant waste streams. These streams included nitrate contami- 
nated soils and surrogate fission product containing feeds. Various 
additives were tested to enhance nitrate destruction, reduce NO/ 
sub x/ off-gas generation, and produce an acceptable final waste 
form. In addition, testing was completed with actual Rocky Flats 
Plant nitrate wastes on an aqueous process consisting of formic and 
sulfuric acid reflux, followed by evaporation of the liquid to dry- 
ness. Experimental results are discussed and conclusions are pre- 
sented on both the thermal and the aqueous processes. An update 
of an earlier survey on nitrate waste generation and inventories at 
DOE facilities is also provided. 
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26861 (CONF-8409115—Absts., pp 61) Biological deni- 
trification of nitrate wastes. Napier, J.M. (Oak Ridge Y-12 
Plant, TN). 1984. NTIS, PC AOS/MF AO1. File Number 
DE84016490. Contract AC05-840R21400. 
From 6. annual Low-Level Waste Management Program 
a information meeting; Denver, CO, USA (11 Sep 1984). 
nriched uranium wastes are purified in the Y-12 Plant, and 
the uranium product is recycled. One purification method involves 
dissolving the waste in nitric acid followed by solvent extraction to 
recover uranium. The process generates nitrate waste solutions 
which must be discarded. For many years, these wastes were stored 
in unlined ponds. In 1976 a recycle process was installed, and about 
half of the wastes were recovered and reused. A biological process 
(stirred tank) was installed, and the remaining nitrate wastes were 
biologically decomposed to produce nitrogen gas. Some additional 
nitrate wastes, generated in other parts of the plant, continued to be 
placed in the open ponds which must now be decommissioned. In 
1983 an in-situ biological process was developed and tested where- 
by the open ponds were successfully biologically treated. This 
paper describes the results of the stirred tank and the in-situ pond 
treatment processes used in the plant to decompose nitrate ions. 


26862 (CONF-8409115—Absts., pp 62) Processing and 
packaging of Mound’s tritium contaminated waste. Lam- 
berger, P.H. (Monsanto Research Corp., Miamisburg, OH). 
1984. NTIS, PC A0S5/MF AO1. File Number DE84016490. 
From 6. annual Low-Level Waste Management Program 
poe information meeting; Denver, CO, USA (11 Sep 1984). 
e origin, type, contamination level and packaging of triti- 
um-containing waste generated at Mound are described. The waste 
originates in a wide variety of laboratory operations, process sys- 
tems and effluent reduction systems. Three major packaging sys- 
tems are used for three broad classifications of waste based on the 
tritium content. Mound’s waste ranges from 1 mCi to 25,000 Ci per 
55-gallon drum. These packages are described along with the pro- 
cedures used to load and check the containers. Development efforts 
related to tritium waste management are briefly described. These 
include volume reduction by incineration and a technique to decon- 
taminate aqueous waste with recovery of the tritium. 


26863 (CONF-8409115—Absts., pp 5) Overview of 
EPA's low-level radioactive waste standards development pro- 
gram, 1984, Galpin, F.L.; Meyer, G.L. (Environmental Pro- 
tection Agency, Washington, DC). 1984. NTIS, PC A05/ 
MF AO1. File Number DE84016490. 
From 6. annual Low-Level Waste Management Program 
nae, information meeting; Denver, CO, USA (11 Sep 1984). 
e USEPA is continuing development of generally applica- 
ble environmental standards for the land disposal of low-level ra- 
dioactive wastes (LLW) under authority of the Atomic Energy 
Act. This effort includes determining whether some of these wastes 
contain sufficiently low levels of radioactivity to be below regula- 
tory concern (BRC) regarding their radioactive hazard. The 
Agency has also started a new effort, at the request of the States, to 
investigate whether certain natural and accelerator-produced radio- 
active materials (NARM) wastes should also be included under the 
LLW standards, using the authority of the Resource Conservation 
and Recovery Act 1976. This paper describes the current status of 
the LLW standards program, the technical programs for develop- 
ing the low-level wastes standards, for identifying a level below 
regulatory concern, and for including NARM wastes under the 
LLW standards. It also gives the revised schedule for promulgating 
LLW standards. 


26864 (CONF-8409115—Absts., pp 7) Disposal of low- 
level waste: nuclear plant sources and economics. Naughton, 
M.D. (Electric Power Research Institute, Palo Alto, CA). 
1984. NTIS, PC A05/MF AOl1. File Number DE84016490. 
From 6. annual Low-Level Waste Management Program 
ated information meeting; Denver, CO, USA (11 Sep 1984). 
e costs associated with the disposal of low-level radioac- 

tive wastes have increased dramatically over the past seven years. 
With this shift, utilities are seriously pursuing radwaste management 
programs, seeking to insure that their waste generation is held to a 
minimum. This paper presents the findings of two recently complet- 
ed EPRI studies. The first was directed at providing guidance to 
utilities in efforts to assess their particular plant waste generation 
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experience compared to plants of similar design. The initial work 
involved a comprehensive survey of waste generation from various 
plant sources. Over 70% of operating nuclear plants contributed to 
the assembly of this data base. Correlations explored between plant 
characteristics, operating modes and the waste volume generated. 
Finally, volume reduction techniques found to be effective by 
plants are described. The second EPRI study provides the method- 
ology for a utility to develop a long range strategy for disposal of 
LLW from their plant. The work involved the development of a 
cost data base for the leading 14 waste processing options. Cost in- 
formation and waste processing volumes are developed for each 
option, as well as, general arrangement drawings upon which to 
base installed cost estimates. Finally, a generic economic analysis is 
described which considered process costs, storage and transporta- 
tion costs and disposal costs. The work shows through sensitivity 
analyses that radwaste generation volumes and future burial costs 
are the key factors in assessing the economic value of volume re- 
duction options. Further research needs and directions for LLW 
from a utility perspective are described. 


26865 (CONF-8409115—Absts., pp 8) Directions and ob- 
jectives of the Sixth Annual Department of Energy Low-Level 
Waste Program. Barainca, M.J.; Coleman, J.A.; 
Chee, T.C. (Dept. of Energy, Idaho Falls, ID). 1984. NTIS, 
PC A05/MF A0O1. File Number DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

This paper presents specific concerns for the waste genera- 
tors and disposal site operators to consider in the course of the 
meeting. The annual Low-Level Waste Management Program Par- 
ticipants’ Meeting is one of several mechanisms used to provide 
input for the Program’s deliberation. Based on the discussions that 
take place at this meeting and information gained from the Ad Hoc 
Waste Operating Contractors Committee, Program Review Com- 
mittee, other agencies, and visits to the Department's facilities, 
progress can be determined and future needs can be incorporated 
into the plans. Critical to the achievement of each Program objec- 
tive is the application of technology that has been developed. Pro- 
gram emphasis is shifting from the development of new technology 
to large scale in-field demonstrations to validate the improved tech- 
nologies and maximize their utility. Stabilization techniques, im- 
proved trench caps, and improved treatment systems resulting in 
more stable waste forms are a few examples of these technologies. 
On the institutional side, states are moving slower to implement 
their responsibilities under the PL-96-573 for establishing new dis- 
posal capacity for low-level waste. Assuming that states continue 
along the path of establishing new disposal sites, less financial sup- 
port by the Department will be required in the institutional area. 
Accordingly, the Department plans to limit its assistance to those 
tangible activities that contribute toward the management of a 
stable LLW system over the next two to three years. Discussions 
during this meeting should focus on what specific activities are re- 
quired for the establishment of new low-level waste disposal facili- 
ties and how the on-going technology activities are meeting the 
needs of the users. 


26866 (CONF-8409115—Absts., pp 12) Waste manage- 
ment activities at Chalk River Nuclear Laboratories. Charles- 
worth, D.H. (Atomic Energy of Canada Ltd., Chalk River, 
Ontario). 1984. NTIS, PC A0O5/MF A0Ol. File Number 
DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

Low-level radioactive waste-management operations at the 
Chalk River Nuclear Laboratories (CRNL) of Atomic Energy of 
Canada Limited began in 1946 and currently include waste process- 
ing and interim storage in engineered facilities built in unsaturated 
sandy overburden. In addition, an R and D program has been un- 
derway for about ten years directed at preparations for a transition 
from the current storage mode to one of permanent disposal for the 
management of about 5000 m*/a (as-generated volume) of low- and 
intermediate-level solid wastes generated on the CRNL site or 
shipped there from the nuclear industry, radioisotope producers and 
users across Canada. The first phase of the disposal program was 
the development and demonstration of selected waste processing 
methods for the volume reduction and immobilization of solid and 
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liquid low-level wastes. This phase is now nearing completion with 
the construction, commissioning and operation of the CRNL Waste 
Treatment Centre. The Centre consists of a controlled-air incinera- 
tor for combustible solid and liquid wastes, ultrafiltration, reverse- 
osmosis, and evaporator systems for aqueous wastes, and wipe-film 
and ribbon-blender bituminizers for immobilizing the ash and waste 
concentrates. The second phase of the program is directed at fur- 
ther advances in waste characterization and processing, and at the 
development of two disposal concepts potentially suitable for the 
local geological situation - Intrusion-resistant shallow land burial 
and excavated rock cavities at shallow depth. Also included is the 
preparation of safety-assessment methodologies for the two con- 
cepts. The intent is to carry one or both disposal concepts through 
the constriction and operation of prototype facilities at CRNL as a 
qualified component of an evolving integrated disposal strategy for 
the current inventory and future arisings of wastes to be managed. 


26867 (CONF-8409115—Absts., pp 17) Status of 10 
CFR Part 61 implementation. Jackson, K.C. (Nuclear Regu- 
latory Commission, Washington, DC). 1984. NTIS, PC 
A05/MF AO1. File Number DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

The waste generator requirements for compliance with 10 
CFR Part 61 became effective on December 27, 1982. The follow- 
ing provisions were made applicable to persons generating low- 
level radioactive waste (LLW): (a) 10 CFR 20.311, transfer for dis- 
posal and manifests; (b) 10 CFR 61.55, waste classification; (c) 10 
CFR 61.56, waste characteristics; (d) 10 CFR 61.57, labeling. 10 
CFR 20.311 requirements provide for a manifest tracking system to 
supplement existing provisions for transfers and recordkeeping for 
waste shipments. The waste classification system permits three 
classes of waste to be routinely disposed of at LLW disposal sites, 
Class A, B, and C, requiring increasing levels of protection due to 
concentration and half life of radionuclides. A limited amount of 
waste (<1%) may exceed Class C concentration limits and must 
meet specific requirements for disposal at specific sites on a case- 
by-case basis. LLW must also meet certain characteristics require- 
ments, depending on its class, in order to protect LLW disposal site 
personnel, to prevent slumping or collapse of the disposal unit and 
to protect the inadvertent intruder. The labeling requirement pro- 
vides instructions to the disposal site operator regarding the classifi- 
cation of the waste package. This paper discusses Nuclear Regula- 
tory Commission (NRC) initiatives toward implementing Part 61 
and NRC/nuclear industry interactions directed toward full imple- 
mentation. 


26868 (CONF-8409115—Absts., pp 22) Shallow land 
burial technology - humid. Davis, E.C. (Oak Ridge National 
Lab., TN). 1984. NTIS, PC AO5/MF A0O1. File Number 
DE84016490. Contract AC05-840R21400. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

Applying engineered modifications to present shallow land 
burial (SLB) practices is one method of assuring safe operation and 
improving overall disposal site performance. Two such engineered 
modifications, trench lining and grouting, are being ‘demonstrated 
and evaluated at the Oak Ridge National Laboratory (ORNL) En- 
gineered Test Facility (ETF) using nine 28 m* experimental trench- 
es containing compacted low-level wastes. Though the economic 
analysis of the two treatments favored Hypalon lining (lining costs 
were 33% lower at this demonstration scale, results of field experi- 
ments examining waste hydrologic isolation favored the cement- 
bentonite grout treatment. Data from water pump out and water 
pump in tests described in this paper, combined with observed in- 
tratrench water level fluctuations, suggest that the original goal of 
constructing water-tight liners in three of the nine experimental 
trenches was not achieved. In addition, trench cover subsidence of 
approximately 2% of the total trench depth has been measured 
over two of the three lined trenches, but has not occurred over any 
of the three grouted or three control (untreated) trenches. The 
evaluation of the two trench treatments is continuing, however re- 
sults to date indicate that the cement-bentonite treatment, imple- 
mented at a cost of $160/m* of grout, provides a degree of waste 
isolation not afforded by the lined or control trenches and should 
be considered for use at SLB sites with water-related problems. 
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26869 (CONF-8409115—Absts., pp 26) Design and eco- 
nomics of a small shallow land burial facility in a humid cli- 
mate. Lavallee, F.; Seel, G.; Payson, H. (Maine Dept. of 
Environmental Protection, Augusta). 1984. NTIS, PC A0S5/ 
MF AO1. File Number DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

To assess the technical easibility and cost to generators of 
disposal of Maine's Low-Level Radioactive Waste (LLRW), the 
Maine Department of Environmental Protection has designed sev- 
eral general shallow land burial facilities and is performing prelimi- 
nary costing exercises on each. Trench and facility design were 
governed by northern New England's humid climate and high 
ground water table. Maine's Low-Level Radioactive Waste Siting 
Commission has been actively discussing with representatives of the 
States of New Hampshire and Vermont the possibility of a single 
facility serving all three states over a 25 year period. Also provided 
for were waste volumes from the decommissioning of the two exist- 
ing commercial power reactors. Costs were estimated for licensing, 
facility construction, operation, closure, and post closure care. 
Using DOE's National Low-Level Waste Management Program's 
economic model, the Maine State Planning Office (SPO) is estimat- 
ing unit disposal costs to generators. Preliminary findings are pre- 
sented in this paper. 


26870 (CONF-8409115—Absts., pp 27) Evaluation and 
design of drained low-level disposal sites. Eichholz, G.G. 
(Georgia Institute of Technology, Atlanta). 1984. NTIS, PC 
A05/MF AO1. File Number DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

Most present designs for shallow waste burial trenches 
assume location in a relatively impermeable medium and rely for 
protection from invading water on careful design of a trench cap. 
Actual sites are, and probably will be, located in moderately perme- 
able soil. The project described here took a different approach by 
assuming that the soil surrounding the waste material would be 
fairly permeable and that the trench base would deliberately in- 
clude a drain system. This concept avoids submersion of waste in 
standing water as well as any bathtub effects, while still permitting 
decontamination of directed flow downstream from the trench. 
Test work has been done on an instrumented lysimeter bed, with 
sand and soils containing various proportions of clays and silts, to 
determine drainage rates and minimum residual moisture content. 
For the materials tested, even in humid climates representative of 
the eastern US, the trench soil would be unsaturated most of the 
time and leaching of waste would be intermittent and, in any case, 
occur at a rate well below that assumed for saturated flow. This 
fact requires reassessment of the calculational models employed to 
predict waste migration both for deliberately drained trenches and 
those operated in moderately permeable soils. 


26871 (CONF-8409115—Absts., 28) Saige of 
geophysics to LLRW sites. Olh hoch, G R. (Geological 
Survey, Denver, CO). 1984. NTIS, PC A0S/ME A0l. File 
Number DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

There are many geophysical techniques which noninvasively 
acquire information about hazardous waste sites. Waste buried in 
metal drums can be located using magnetic and electromagnetic 
methods. Ground penetrating radar can provide detailed cross-sec- 
tional imagery of the ground to locate metallic and nonmetallic ob- 
jects, and to delineate water tables and geologic structure. Complex 
resistivity can locate clay horizons or clay liners and detect organic 
reactions that may increase the permeability of the clay. Seismic re- 
fraction and reflection techniques can detail hydrology and stratig- 
raphy. Microgravity techniques can find local density anomalies 
that may indicate voids or future subsidence problems. Radiometric 
techniques can directly detect near-surface radioisotope migration. 
Nothing works all the time, however. Magnetics cannot detect a 
badly corroded drum. Complex resistivity cannot detect clay-organ- 
ic reactions if there are no clays. Ground penetrating radar cannot 
penetrate high conductivity or high clay content soils. Seismic 
cannot penetrate loose fill. Each technique has advantages and dis- 
advantages inherent to the method and equipment as well as limita- 
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tions imposed by the geohydrology at the site of application. Exam- 
ples from both the Radioactive Waste and Hazardous Chemical 
Waste programs illustrate the advantages and disadvantages of geo- 
physical methods. 


26872 (CONF-8409115—Absts., pp 33) Low-level waste 
disposal site selection demonstration. Rogers, V.C. (Rogers 
and Associates Engineering Corp., Salt Lake City, UT). 
1984. NTIS, PC A05/MF AO1. File Number DE84016490. 
From 6. annual Low-Level Waste Management Pro 

popticlggnes' information meeting; Denver, CO, USA (11 Sep 1984). 

is paper discusses the results of recent studies undertaken 
at EPRI related to low-level waste disposal technology. The initial 
work provided an overview of the state of the art including an as- 
sessment of its influence upon transportation costs and waste form 
requirements. The paper discusses work done on the overall system 
design aspects and computer modeling of disposal site performance 
characteristics. The results of this analysis are presented and pro- 
vide a relative ranking of the importance of disposal parameters. 
This allows trade-off evaluations to be made of factors important in 
the design of a shallow land burial facility. To help minimize the 
impact of a shortage of low-level radioactive waste disposal sites, 
EPRI is closely observing the development of bellweather projects 
for developing new sites. The purpose of this activity is to provide 
information about lessons learned in those projects in order to expe- 
dite the development of additional disposal facilities. This paper de- 
scribes most of the major stems in selecting a low-level radioactive 
waste disposal site in Texas. It shows how the Texas Low-Level 
Radioactive Waste Disposal Authority started with a wide range of 
potential siting areas in Texas and narrowed its attention down to a 
few preferred sites. The parameters used to discriminate between 
large areas of Texas and, eventually, 50 candidate disposal sites are 
described, along with the steps in the process. The Texas process is 
compared to those described in DOE and EPRI handbooks on site 
selection and to pertinent NRC requirements. The paper also de- 
scribes how an inventory of low-level waste specific to Texas was 
developed and applied in preliminary performance assessments of 
two candidate sites. Finally, generic closure requirements and clo- 
sure operations for low-level waste facilities in arid regions are 
given. 


26873 (CONF-8409115—Absts., pp 36) Greater confine- 
ment disposal test and operational plans, Dickman, P.T.; 
Boland, J.R. 1984. NTIS, PC A05/MF A0Ol1. File Number 
DE84016490. 
From 6. annual Low-Level Waste Management Program 
er. information meeting; Denver, CO, USA (11 Sep 1984). 
ie Greater Confinement Disposal Test (GCDT) at the 
Nevada Test Site is a demonstration of greater confinement disposal 
using large-diameter boreholes. During the past year the operation- 
al aspects of GCDT were completed with the transfer and disposal 
of over 1,000,000 curies of high-specific-activity low-level wastes. 
A specially-designed remote waste handling system was used to 
unload and free-air transfer wastes from shielded shipping casks. 
Although many of these sources had very high external radiation 
levels, personnel did not receive any recordable doses. As part of 
the National Low-Level Waste Management Program's technology 
transfer process a GCD Operational Technology Report was pre- 
pared. This report was primarily written for low-level waste site 
managers and radiation safety personnel. The report also addresses 
the economics of facility design, loading efficiency, and waste han- 
dling to assist planners in performing cost analyses. This paper will 
present the accomplishments to date of the GCDT and will summa- 
rize the Operational Technology Report. 


26874 (CONF-8409115—Absts., pp 41) Dynamic consoli- 
dation alternatives tests for low-level waste disposal site cor- 
rective measures. Phillips, S.J.; Gilbert, T.W.; McGuire, 
H.E. 1984. NTIS, PC AOS5/MF AOl. File Number 
DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

Alternative techniques to control geomechanical subsidence 
of materials disposed at low-level waste disposal sites have been 
evaluated at a test facility containing simulated waste materials. Al- 
ternatives tested include: (1) accelerating mass impact; (2) vibratory 
hammer/extractor rod and cylinder injection-withdrawal; and (3) 
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pile driver-hammer rod and cylinder injection. Each alternative 
performed adequately to: densify burial matrix materials (soils), 
compact buried waste materials, and significantly reduce waste 
package and total void volume of disposed materials. No detectable 
simulated respirable contaminants introduced into the test site at the 
time of construction were ejected or otherwise brought to the sur- 
face as a result of alternatives testing. 


26875 (CONF-8409115—Absts., pp 43) Groundwater 
suppression and diversion structures ied to closed shallow 
land burial trenches. Davis, E.C.; Melroy, L.A.; Huff, D.D. 
(Oak Ridge National Lab., TN). 1984. NTIS, PC A05/MF 
AOl. File Number DE84016490. Contract ACO05- 
840R21400. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

Shallow depth to groundwater, surface drainage, and subsur- 
face flow during storm events are major environmental concerns of 
low-level radioactive waste management operations in humid re- 
gions. At two waste disposal sites within the Oak Ridge National 
Laboratory (ORNL), groups of closed trenches have experienced 
these problems and have been shown to collect and hold -intra- 
trench water with seasonal fluctuations ranging from 1 to 2 m. In 
an attempt to correct these water-related problems, Solid Waste 
Storage Area Four (SWSA-4) was equipped in September 1975 
with asphalt-lined drainage ways designed to prevent reinfiltration 
of storm drainage from the 13.8 ha upslope catchment. At 49- 
Trench Area of SWSA-6 the entire 0.44 ha trench area was capped 
with a bentonite clay cover in 1976. These early attempts at hydro- 
logic isolation have not corrected the water problems. In Septem- 
ber 1983, two similarly designed engineered drainage projects were 
initiated at the disposal sites. The SWSA-4 project was designed to 
divert surface runoff around the trench area and drain a portion of 
the shallow subsurface flow which originates upslope of the site. 
The second project, a passive French drain constructed in SWSA- 
6, was aimed strictly at suppressing the site water table thus pre- 
venting its intersection with the bottoms of disposal trenches. Post- 
construction monitoring for performance evaluation has shown that 
the water table in the 49-trench area has been suppressed to a depth 
>4.9 m below the ground surface over 50% of the site with a max 
imum drawdown of 4 m at the drains deepest point. The SWSA-4 
project evaluation is just being completed and data show that 56 
+/- 15% of the Winter-Spring 1984 runoff was diverted around 
SWSA 4. As a result, a 44% reduction in Sr flux was calculated 
from observed discharges and a previously established relation be- 
tween flow rate and Sr concentration. 


26876 (CONF-8409115—Absts., pp 44) Low-level radio- 
active waste disposal site transfer program. Coleman, J.A.; 


Maestas, E.; Gorup, F.F. (Dept. of Energy, Washington, 
DC). 1984. NTIS, PC AOS5/MF AOl. File Number 
DE84016490. 
From 6. annual Low-Level Waste Management Program 
icipants’ information meeting; Denver, CO, USA (11 1984). 
sia The Nuclear Waste Policy Act of 1982 ‘Seation 151) autho 
izes the Secretary of the Department of Energy (DOE) to accept 
title and custody of low-level radioactive waste and the land on 
which such waste is disposed of, as well as certain special disposal 
sites if the waste resulted from source materials. The DOE is devel- 
oping its program to implement Section 151 of this law through an 
analysis of the technical, administrative and institutional issues in- 
volved in the transfer of a closed waste disposal site to the federal 
government in order to protect the public health and safety and the 
environment. As part of the development activities, a DOE task 
force is conducting a test-case review of an actual disposal site for 
the purpose of determining the adequacy of its procedures and in- 
formation needs. The background and frame work of this new pro- 
gram and the process for establishing procedures that will support 
an efficient review of a proposed transfer to the DOE is described. 


26877 (CONF-8409115—Absts., pp 50) Classification of 
low-level radioactive wastes from nuclear power plants. Stan- 
ford, R.E.L. 1984. NTIS, PC A05/MF AOl1. File Number 
DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 
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The NRC regulation, 10 CFR Part 61, establishes three 
classes of wastes designated A, B, and C based on listed concentra- 
tions of specific nuclides. The NRC Branch Technical Position 
(BTP) relative to the required compliance program focused on ex- 
tensive waste stream sampling and analysis as a means of compli- 
ance. To meet the above regulatory requirements, an engineering 
analysis approach for quantifying the concentrations and amounts 
of radionuclides of classification concern was developed as an alter- 
native to an extensive and difficult waste sampling and analysis pro- 
gram. Essentially this methodology involves a material balance of 
radionuclides which for the most part originate in the reactor core 
and are transported to the waste streams by reactor coolants and 
whose concentration in the coolant is primarily a function of fuel 

. The use of scaling factors between readily measured 
key radionuclides and others required for classification have been 
published in Report AIF/NESP-027 entitled, Methodologies for 
Classification of Low-Level Radioactive Wastes from Nuclear 
Power Plants. Since then data from about 1000 samples on nuclide 
concentrations in various reactor waste streams from 65 units at 40 
sites was collated, analyzed and evaluated to confirm the calcula- 
tional methodology in AIF/NESP-027. In summary, the approach 
and results of the engineering analysis methodology were validated. 


26878 (CONF-8409115—Absts., pp 51) Disposal of 
slightly contaminated waste oil. Stanford, R.E.L. 1984. 
NTIS, PC A05/MF AO1. File Number DE84016490. 

From 6. annual Low-Level Waste Management Program 


participants’ information meeting; Denver, CO, USA (11 Sep 1984 
‘Voce the disposal of essentially all low-level waste , 


subject to the requirements of 10 CFR Part 61. This regulation re- 
quires, among other things, waste classification by radionuclide 
concentration, compliance with waste form, packaging and shipping 
manifest provisions and disposal facility requirements. Much of this 
waste, however - including quantities of waste lubricating oil from 
nuclear power plants, contains radionuclide concentrations so low 
that disposal by less restrictive methods would pose an insignificant 
risk to the environment and public health and safety. Thus, expend- 
iture of resources to ensure that Part 61 requirements are met with 
respect to this waste cannot be justified. Last month the Utility Nu- 
clear Waste Management Group, in conjunction with the Edison 
Electric Institute, petitioned the Nuclear Regulatory Commission 
for the issuance of a regulation governing the disposal of low-level 
radioactively contaminated waste oil from nuclear power plants. 
Essentially, the petition requests that a regulation be issued setting 
forth radionuclide concentrations below regulatory concern (BRC) 
- such that waste oil with radionuclide concentrations less than said 
levels could be disposed of without regard to the radioactive mate- 
rial content of the waste. Adoption of such a rule would provide 
for the more efficient disposal of slightly contaminated waste oil 
while, at the same time, provide adequate protection for both the 
environment and public health and safety. 


26879 (CONF-8409115—Absts., pp 55) Evaluation of the 
performance of solidified commercial low-level wastes in an 
arid climate. Graham, M.J.; Walter, M.B. (Battelle Pacific 
Northwest Lab., Richland, WA). 1984. NTIS, PC A05/MF 
A01. File Number DE84016490. 

From 6. annual Low-Level Waste Management Program 


participants’ information meeting; Denver, CO, USA (11 Sep 1984). 
Shallow land burial is being used as a disposal method for 


commercial low-level waste at waste disposal sites in arid (Hanford, 
Washington) and humid (Barnwell, South Carolina) climatic re- 
gions. A field lysimeter facility has been established at Hanford in 
which to conduct waste-form leaching tests. The primary objective 
of this research is to determine typical source terms generated by 
commercial solidified low-level wastes. The field lysimeter facility 
consists of 10, 3 M deep by 1.8 M diameter, closed-bottomed lysi- 
meters around a central 4 M deep by 4 M diameter instrument cais- 
son. Commercial cement and dow polymer waste samples were re- 
moved from 210 L drums and placed in the 1.8 M diameter lysi- 
meters. Two bitumen samples are planned to be emplaced in the fa- 
cility this year. The central caisson provides access to the instru- 
mentation in the individual lysimeters and allows selective sampling 
of the soil and waste forms. Suction candles (ceramic cups) placed 
around the waste will be used to periodically collect soil water 
samples for chemical analysis. Meteorological data, moisture con- 
tent, and soil temperature are being automatically monitored at the 
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facility. Characterization of the soils and waste forms have been 
partially completed. These data consist of moisture release charac- 
teristics, particle size distribution, concentrations and distributions 
of radionuclides in the waste streams, and concentrations of hydro- 
philic organic species in one of the waste streams. 


26880 (CONF-8409115—Absts., pp 57) Properties of ra- 
dioactive wastes and waste containers. Arora, H.S.; Dayal, R. 
(Brookhaven National Lab., Upton, NY). 1984. NTIS, PC 
A05/MF AO1. File Number 'D 84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

Major tasks in this NRC sponsored program include (1) an 
evaluation of the acceptability of low-level solidified wastes with 
respect to minimizing radionuclide releases after burial, and (2) an 
assessment of the influence of pertinent environmental stresses on 
the performance of high-integrity radwaste container (HIC) materi- 
als. The waste form performance task studies have been performed 
on small-scale laboratory specimens to predict and extrapolate: (1) 
leachability for extended time periods; (2) leach behavior of full- 
size forms; (3) performance of waste forms under realistic leach 
conditions; and (4) leachability of solidified reactor wastes. The re- 
sults show that leach data derived from testing of small-scale speci- 
mens can be extrapolated to estimate leachability of a full-scale 
specimen and that radionuclide release data derived from testing of 
simulants can be employed to predict the release behavior of reac- 
tor wastes. Leaching under partially saturated conditions exhibits 
lower releases of radionuclides than those observed under the con- 
ventional IAEA-type or ANS 16.1 leach tests. The HIC assessment 
task includes the characterization of mechanical properties of 
Marlex CL-100, a candidate radwaste high density polyethylene 
material. Tensile strength and creep rupture tests have been carried 
out to determine the influence of specific waste constituents as well 
as y irradiation on material performance. Emphasis in on-going 
tests is being placed on studying creep rupture while the specimens 
are in contact with a variety of chemicals including radiolytic by- 
products of irradiated resin wastes. 


26881 (CONF-8409115—Absts., pp 77) Status of waste 
form testing. Lawroski, H. (Edison Electric Institute, New 
York, NY). 1984. NTIS, PC AOS/MF A0O1. File Number 
DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

The promulgation of the amendment of 10 CFR Part 61 by 
the Nuclear Regulatory Commission of December 27, 1982 by Fed- 
eral Register Notice with an effective date of December 27, 1983 
established the criteria for licensing requirements, paragraph 60.56, 
contained the description to provide adequate stability of the site 
through the use of suitable waste forms. In May, 1983, the NRC 
published a final Branch Technical Position (BTP) paper on waste 
form. The position taken by the BTP was considerably more severe 
than indicated in 10 CFR Part 61. An extensive and expensive test- 
ing program was started in 1983. As an interim measure, the pres- 
ently utilized solidification processes such as cement, Dow binder, 
Envirostone and bitumen, and the presently qualified High Integrity 
containers (HICs) were considered acceptable with the caveat that 
acceptable process control programs were being utilized. The NRC 
requested that topical reports for licenses be submitted. The topical 
reports were to contain test results to substantiate the acceptability 
of the waste forms. The test results to date show that the volume of 
wastes will have to increase to meet the position taken by the NRC 
in the BTP. This position will cause more waste to be generated 
which is contrary to the emphasis by states and others to reduce 
the volume of waste. The details of testing will be discussed in the 
paper to be presented. 


26882 (CONF-8409115—Absts., pp 81) Application of 
pathways analyses for site performance prediction for the Gas 
Centrifuge Enrichment Plant and Oak Ridge Central Waste 
Disposal Facility. Pin, F.G. (Oak Ridge National Lab., TN). 
1984. NTIS, PC AOS/MF A0O1. File Number DE84016490. 

From 6. annual Low-Level Waste Management Program 


participants’ information meeting; Denver, CO, USA (11 Sep 1984). 
The suitability of two sites for shallow land burial of low- 


level radioactive waste is evaluated using pathways analyses. The 
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analyses rely on conservative scenarios to describe the generation 
and migration of contamination and the potential human exposure 
to the waste. Conceptual and numerical models are developed using 
data from comprehensive laboratory and field investigations and are 
used to simulate the long-term transport of contamination to man. 
Conservatism is built into the analyses when assumptions concern- 
ing future events have to be made or when uncertainties concern- 
ing site or waste characteristics exist. Maximum potential doses to 
man are calculated and compared to the appropriate standards. The 
sites are found to provide adequate buffer to persons outside the 
DOE reservations. Conclusions concerning site capacity and site 
acceptability are drawn. In reaching these conclusions, some con- 
sideration is given to the uncertainties and conservatisms involved 
in the analyses. Analytical methods to quantitatively assess the sen- 
sitivity of the results to data uncertainty may prove useful in relax- 
ing some of the conservatism built into the analyses. The applicabil- 
ity of such methods to pathways analyses is briefly discussed. 


26883 (CONF-8409115—Absts., pp 85) Low-level siting, 
Edgemont, South Dakota. Andrews, L.J. (Chem-Nuclear 
Systems, Inc., Bellevue, WA). 1984. NTIS, PC A05/MF 
AO01. File Number DE84016490. 

From 6. annual Low-Level Waste Management Program 


participants’ information meeting; Denver, CO, USA (11 Sep 1984). 
ihe e siting of a low-level radwaste disposal facility and char- 


acterization activities to date, at Edgemont, South Dakota are 
given. Using past and present experience setting forth the major 
problem as viewed by the author, the social and political consider- 
ations, community acceptance, media and public officials’ attitudes, 
criteria for acceptance and significance of countywide vote in sup- 
port of facility are presented. Characterization activities, site selec- 
tion planning and criteria, above-grade and below- le technical 
evaluation, NRC interface, 10 CFR Part 61 related to technical 
work, as well as community acceptance and license application are 
included. The paper deals with specific problems, solutions and on- 
going activities. 


26884 (CONF-8409115—Absts., pp 86) Characterization 
plan for a low-level radioactive waste disposal site in Texas. 
Alvarado, R.A. 1984. NTIS, PC A05/MF AOl. File 
Number DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA + Sep 1984). 

Since September 1982, the Texas Low-Level Radioactive 
Waste Disposal Authority has been aggressively pursuing a site for 
the shallow land burial of low-level radioactive wastes. In February 
1983, the Authority started a site selection process which is intend- 
ed to produce one suitable site. Following site selection, a three- 
phase site characterization program will commence. The first phase 
will evaluate techniques and procedures to quantify the parameters 
which must be evaluated. In Phase II, the techniques selected in 
Phase I will be used in an actual on-site characterization of the site. 
In the final phase, the results of the on-site work will be thoroughly 
analyzed. A report on the efficacy of the selected techniques will 
be prepared. 


26885 (DOE/ID/12576—T3) Technical memorandum on 
data needs and sources to characterize LLW from the Mid- 
west Compact Region (Deliverable 2A). Sutherland, A. 
(Rogers and Associates Engineering Corp., Salt Lake City, 
UT (USA)). 29 Apr 1985. Contract FG07-85ID12576. 19p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85011380. 

In order to make wise choices in developing a Regional 
Management Plan for low-level radioactive waste (LLW) from the 
Midwest Region, a number of key parameters of the LLW generat- 
ed in the region must be determined. Estimates must be made of the 
overall volume of waste that is currently generated, who the gen- 
erators are, and where the waste will originate. The volume of 
waste should be further broken down into distinct kinds of material 
such as trash, ion exchange resins, liquid scintillation vials, etc., and 
into NRC waste classes as prescribed in 10CFR61. These factors 
will influence the kinds of treatment and disposal facilities to be 
employed by the Midwest Low-Level Radioactive Waste Commis- 
sion and where these facilities may be sited. This memorandum de- 
scribes the needs for data on low-level wastes in the Midwest and 
the sources that will be tapped to gather that data. 
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26886 (DOE/NV/10270—2) Tectonic stability and ex- 
pected motion at Yucca Mountain. (Science Applica- 
tions International Corp., Las Vegas, NV (USA)). 2 Oct 
1984. Contract AC08-83NV 10270. 32p. (SAIC—84/1847). 
NTIS, PC A03/MF A0Ol; GPO File Number 
DE85012004. 

A workshop was convened on August 7-8, 1984 at the direc- 
tion of DOE to discuss effects of natural and artificial earthquakes 
and associated ground motion as related to siting of a high-level ra- 
dioactive waste (HLW) repository at Yucca Mountain, Nevada. A 
panel of experts in seismology and tectonics was assembled to 
review available data and analyses and to assess conflicting opinions 
on geological and seismologic data. The objective of the meeting 
was to advise the Nevada Nuclear Waste Storage Investigations 
(NNWSD) Project about how to present a technically balanced and 
scientifically credible evaluation of Yucca Mountain for the 
NNWSI Project EA. The group considered two central issues: the 
magnitude of ground motion at Yucca Mountain due to the largest 
expected earthquake, and the overall tectonic stability of the site 
given the current geologic and seismologic data base. 44 refs. 


26887 geen Leg ne Evaluation factors for 
verification and validation of low-level waste disposal site 
models. Moran, M.S.; Mezga, L.J. (Oak Ridge National 
Lab., TN (USA)). 1982. Comract AC05-840R21400. 12p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85011530. 

The purpose of this paper is to identify general evaluation 
factors to be used to verify and validate LLW disposal site per- 
formance models in order to assess their site-specific applicability 
and to determine their accuracy and sensitivity. It is intended that 
the information contained in this paper be employed by model users 
involved with LLW site performance model verification and vali- 
dation. It should not be construed as providing protocols, but 
rather as providing a framework for the preparation of specific pro- 
tocols or procedures. A brief description of each evaluation factor 
is provided. The factors have been categorized according to recom- 
mended use during either the model verification or the model vali- 
dation process. The general responsibilities of the developer and 
user are provided. In many cases it is difficult to separate the re- 
sponsibilities of the developer and user, but the user is ultimately 
accountable for both verification and validation processes. 4 refs. 


26888 (DOE/OR/21492—1) Developing biological and 
vironmental 


chemical methods for en monitoring of DOE 
waste disposal and storage facilities. Progress report, Novem- 
ber 1, 1984-March 31, 1985. (Oak Ridge Research Inst., TN 
(USA)). 1985. Contract AC05-840R21492. 19p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE8501 1039. 

The purposed projects are under study to: (1) develop cost 
effective methods to monitor pollutant discharge from waste stor- 
age and disposal. sites; (2) assess the effects of pollutant discharge 
on the terrestrial microbiological environment; and (3) develop mi- 
crobial strains that can concentrate and/or metabolize pollutants. 
To achieve these goals we are isolating bacteria from various sites 
polluted with heavy metals, radionuclides, and/or organic com- 
pounds. We are characterizing the microbial activities of these pol- 
luted sites to provide clues to both indicators of pollution and alter- 
ations caused by the pollutants. In addition we are developing sys- 
tems for the biological precipitation or transformation of pollutants 
or for bioconcentration, with the ultimate goal of being able to de- 
toxify the pollutants or to reduce the volume of contaminated mate- 
rial significantly. To date we have isolated a variety of soil bacteria, 
actinomycetes, and fungi. Many of them have been identified, and 
experiments are under way to characterize their responses to pollut- 
ants including heavy metals and halogenated hydrocarbons. The re- 
sults of these studies are summarized below. | fig., 6 tabs. 


26889 (DOE/RW-—0004/1) Office of Civilian Radioac- 
tive Waste t annual report to Congress. (USDOE 
Office of Civilian Radioactive Waste Management, Wash- 
ington, DC). May 1985. 4ip. NTIS, PC A03/MF AOl; 
GPO Dep. File Number DE85012585. 

This is the second Annual Report on the activities and ex- 
penditures of the Office of Civilian Radioactive Waste Management 
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(OCRWM) and covers the fiscal year ending September 30, 1984. 
Research over the past 30 years has shown that high-level radioac- 
tive waste and spent nuclear fuel can be safely disposed of in geo- 
logic repositories. This report provides an overview of the 
OCRWM organization. The specific accomplishments of the Office 
are presented. The Office's financial statements for fiscal years 1983 
and 1984 are included, and a concluding chapter updates the report 
with a brief summary of key accomplishments since the end of 
fiscal year 1984. 9 figs., 5 tabs. 


26890 (DOE/SR—1) Waste Isolation Pilot Plant (WIPP) 
Transuranic ceases eee ve sa ae 
assurance. D’ rosia, res- 
wea Dischieaer: J.E. (USDOE Savannah River Oper- 
ations Office, Aiken, SC; USDOE Albuquerque Operations 
Office, NM; USDOE, Washington, DC). 1985. 9p. (CONF- 
8506114—1). NTIS, PC A02/MF A0O1; GPO Dep. File 
Number DE85012023. 
From International seminar on radioactive waste products 


suitability for final disposal; Julich, F.R. Germany (10 Jun —. 
The W: aste Isolation Pilot Plant (WIPP) is a Research and 


Development Facility for demonstrating the safe disposal of defense 
TRU radioactive waste. It is funded by the Office of Defense Pro- 
grams within the Department of Energy, and is now under con- 
struction near Carlsbad, New Mexico. It is designed to receive the 
waste in approved shipping containers, prepare the waste packages 
for underground storage, transport them to the salt bed storage lo- 
cations 2100 feet below the surface, and store them retrievably. In 
order that the WIPP mission may be safely conducted, the waste 
must comply with the WIPP Waste Acceptance Criteria (WIPP- 
WAC). Regulations for radioactive or hazardous materials will 
apply to shipments to WIPP. The waste acceptance criteria were 
developed to assure safety in all phases of the demonstration, in- 
cluding transportation, handling, and disposal. The criteria also 
assure that the waste containers will not degrade, and will be re- 
trievable for at least twenty years after being emplaced in WIPP. 2 
refs. 


26891 (DP-MS—84-106) Rheology of tetraphenylborate 
precipitate slurry. Goren, I.D.; Martin, H.D.; McLain, M.A. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 
vannah River Lab.). 1985. Contract AC09-76SR00001. 9p. 
(CONF-850406—9). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85011504. 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Society; Miami Beach, FL, USA (22 Apr 1985). 

The rheological properties of tetraphenylborate precipitate 
slurry were determined. This nonradioactive slurry simulates the ra- 
dioactive tetraphenylborate precipitate generated at the Savannah 
River Plant by the In-Tank Precipitation Process. The data ob- 
tained in this study was applied in the design of slurry pumps, 
transfer pumps, transfer lines, and vessel agitation for the Defense 
Waste Processing Facility and other High Level Waste treatment 
projects. The precipitate slurry behaves as a Bingham plastic. The 
yield stress is directly proportional to the concentration of insoluble 
solids over the range of concentrations studied. The consistency is 
also a linear function of insoluble solids over the same concentra- 
tion range. Neither the yield stress nor the consistency was ob- 
served to be affected by the presence of the soluble solids. Temper- 
ature effects on flow properties of thé slurry were also examined: 
the yield stress is inversely proportional to temperature, but the 
consistency of the slurry is independent of temperature. No signifi- 
cant time-dependent effects were found. 4 refs., 4 figs., 3 tabs. 


26892 (EGG/10282—2057) 1984 Biotic Studies of Yucca 
Mountain, Nevada Test Site, Nye County, Nevada. Collins, 
E.; O'Farrell, T.P. (EG and G, Inc., Goleta, CA (USA). 
Santa Barbara Operations). Feb 1985. Contract AC08- 
83NV 10282. 35p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85011715. 

A portion of Yucca Mountain on and adjacent to the US 
Department of Energy's Nevada Test Site, Nye County, Nevada, is 
being considered as a possible location for a national high-level ra- 
dioactive waste repository. The geologic and environmental char- 
acteristics of the site are being investigated to determine its suitabil- 
ity for further characterization. Goals of biotic studies were to 
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identify species of concern, describe major floral and faunal associa- 
tions, determine exposure levels of external background radiation, 
and assess possible impacts of characterization and operational ac- 
tivities. The species composition of dominant small mammals inhab- 
iting major vegetation associations in 1984 varied little compared 
with results of similar surveys conducted in 1982 and 1983. Total 
captures were lower and reproduction was apparently curtailed. 
Merriam's kangaroo rat and the long tailed pocket mouse continued 
to be the most abundant species. Diversity of resident species did 
not differ significantly between the trapping lines. The composition 
and relative abundance of associated species was more variable. 
Western harvest mice were trapped for the first time, but pinyon 
mice, which were present in prior years, were not trapped. Five 
desert tortoises were observed during surveys of possible sites for 
repository surface facilities. 25 refs., 4 figs., 5 tabs. 


26893 (EGG-WM—6684) EG and G long-range hazard- 
ous waste p plan. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Feb 1985. Contract AC07-761D01570. 120p. NTIS, 
PC A06/MF AO1; 1; GPO Dep. File Number DE85011679. 
The purpose of this document is to develop and implement a 
program for safe, economic management of hazardous and radioac- 
tive mixed waste generated, transported, treated, stored, or dis- 
posed of by EG & G Idaho operated facilities. The initial part of 
this program involves identification and characterization of EG & 
G-generated hazardous and radioactive mixed waste, and activities 
for corrective action, including handling, packaging, and shipping 
of these wastes off site for treatment, storage, and/or disposal, or 
for interim remedial action. The documentation necessary for all 
areas of the plan is carefully defined, so as to ensure compliance, at 
every step, with the requisite orders and guidelines. A second part 
of this program calls for assessment, and possible development and 
implementation of a treatment, storage, and disposal (T/S/D) pro- 
gram for special hazardous and radioactive mixed wastes which 
cannot practically, economically, and safely be disposed of at off- 
site facilities. This segment of the plan addresses obtaining permits 
for the existing Waste Experimental Reduction Facility (WERF) 
incinerator and for the construction of an adjacent hazardous waste 
solidification facility and a storage area. The permitting and con- 
struction of a special hazardous waste treatment and storage facility 
is also explored. The report investigates permitting the Hazardous 
Waste Storage Facility (HWSF) as a permanent storage facility. 


26894 (EGG-WM—6834) Hazardous waste. Annual 
report, 1984. (EG and G Idaho, oe Idaho Falls (USA). 
Hazardous Waste Program). Contract ACO07- 
761D01570. 31lp. NTIS, PC A03/ME" AOl; 1; GPO Dep. 
File Number DE85011676. 

Activities in the Hazardous Waste Program area in 1984 
ranged from preparing management and long-range plans to arrang- 
ing training seminars. Past and present generation of hazardous 
wastes were the key concerns. This report provides a summary of 
the significant events which took place in 1984. 6 tabs. 


26895 (EGG-WM—6835) Centrifugal castings of stainless 
steel spiked with radioactive tracers. Beeston, J.M.; Larsen, 
M.M. (EG and G Idaho, Inc., Idaho Falls (USA)). Mar 
1985. Contract AC07-761D01570. 42p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85012003. 

The results of making centrifugal castings of stainless steel 
spiked with radioactive tracers are presented in this report. After 
casting, the cylinders were machined and analyses made of the 
tracer content of the machining chips. The structure of the castings 
was also investigated for porosity and corrosion resistance. The 
tests have demonstrated that centrifugal castings can be made from 
a stainless steel supply contaminated with isotopes of cobalt, stronti- 
um, cesium, and iridium. With radiation levels of about 0.4 mR/h 
[which approaches the Defense Waste Processing Facility (DWPF) 
upper limit], no smearable surface contamination was obtained from 
the machined cylinders. For 60 to 67 pCi of radioactive isotopes 
melted with 500 Ibs of steel, the contact activity of the ingots was 
about 0.8 mR/h and the machined cylinders 0.4 mR/h. Most of the 
original ‘Ir and all the ®°Co activity was found distributed in the 
ingots and in the centrifugally cast cylinders. The Co was homo- 
geneously distributed and the iridium showed a slight migration due 
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to the centrifugal force field of 120 G's. Porosity and corrosion re- 
sistance measurements showed an acceptable structure. 4 refs., 16 
figs., 3 tabs. 


26896 (GAO/RCED—85-65) Status of the Department of 
Energy's implementation of the Nuclear Waste Policy Act of 
1982 as of December 31, 1984. (General Accounting Office, 
Washington, DC (USA). Resources, Community and Eco- 
nomic Development Div.). 31 Jan 1985. 52p. US General 
Accounting Office, P.O. Box 6015, Gaithersburg, MD 
20877. File Number T185901369. 

In March 1984 the Senate Committee on Energy and Natu- 
ral Resources requested that GAO report quarterly on the status of 
the Department of Energy's progress in implementing the Nuclear 
Waste Policy Act of 1982. This second quarterly report covers pro- 
gram activities from October through December 1984. In particu- 
lar, it discusses delays in meeting key requirements of the act and 
highlights several management initiatives taken by the Office of Ci- 
vilian Radioactive Waste Management, the office responsible for 
implementing the act. The report also discusses the status of the 
Nuclear Waste Fund, the separate fund tht receives fees from the 
owners of operating nucler power plants and other waste-produc- 
ing facilities and finances the development and construction of the 
nation’s first geologic repository for commercial nuclear waste. 
During the quarter, the fund had revenues sufficient to cover all 
financial obligations. 3 figs. 


26897 (Juel-Spez—238) Institutional models in the field 
of nuclear waste t. Canty, M.J.; Jaek, W.; 
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Muench, E.; Richter, B.; Schlupp, C.; Stein, G.; Dolzer, R. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Programm Technik und Gesellschaft). Jan 1984. 
134p. (In German). Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Zentralbibliothek. 


The paper describes worldwide progress in nuclear energy 
in consideration of nuclear transfer in developing countries and 
problems of waste management. To prevent proliferation, interna- 
tional safeguard controls are considered the essential measure to be 
taken. The international state of ‘institutional models is discussed, 
and the individual back-end stages are analysed to determine advan- 
tages and disadvantages. The emphasis is on a multi-stage model for 
better technology transfer and at the same time for waste manage- 
ment solutions. The requirement for sufficient intermediate storage 
capacity for spent fuel elements has been taken into account. 


26898 (KFK—3785) Calorimeter for the determination of 
nuclear heat sources in intermediate level radioactive waste 
barrels - containing pieces of PWR cladding and fuel assem- 
bly structural members in a cement matrix’from rep 

Kapulla, H. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(ieimema F.R.). Projekt Wiederaufarbeitung und Abfallbe- 
handlung; Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Hauptabteilung Ingenieurtechnik). Oct 
1984. 104p. (in German). (PWA—57/84). NTIS (US Sales 
Only), A06/MF AO1. File Number DE85750986. 

A calorimeter was developed for the determination of the 
power of nuclear heat sources in radioactive waste. The waste is 
stored in concrete in 125 | barrels. The calorimeter was optimized 
for an integral power of 10 W. A multizone model was used to de- 
scribe the temperature response of the calorimeter. It contains all 
the physically relevant parameters of the system. The model used 
discribes the temperature response quiet accurately. So accurately 
that it is possible to determine the power of the barrel from a least 
square fit of the initial temperature response well before the tem- 
perature has reached a steady state. By this method the measuring 
time can be reduced by a factor of ten. For the calibration of the 
calorimeter an electrically heated barrel was used. The sensitivity 
of the calorimeter was determined to be 0.51 K/W. The calorime- 
ter was tested in the hot cells of HDB. The nuclear heating of 7 
barrels was determined using the calorimeter. Four barrels con- 
tained the cladding from entire KWO-fuel elements with burn-ups 
between 25 and 40 GWd/t. Compared to KORIGEN-calculations 
the measured values are 20 to 30% lower. 
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26899 (KFK—3787) Stochastic short-term and long-term 
models describing radioactive iodine release from the 
PASSAT offgas cleaning facility. Wenzelburger, H.; Zinter- 
hof, P. (Kernforschungszentrum Karlsruhe G. m.b.H. (Ger- 
many, F.R.). Inst. fuer Datenverarbei in der es 
Sep 1984. 179p. (In German). NTIS (US Sales Only), PC 
A09/MF AO1. File Number DE85750985. 

This report comprises a number of individual research activi- 
ties aimed at conceiving a stochastic model of the PASSAT offgas 
cleaning facility with a view to predicting which amounts of radio- 
active iodine will burden the environment at which times. Based on 
our systems analysis we assume that in PASSAT on the average 
one accident of ten hours duration will occur approximately once 
in a decade in which more radioactive iodine will be released than 
in normal operation. 


26900 (NUREG/CR—4114) Valence effects on the sorp- 
tion of nuclides on rocks and minerals. II. Meyer, R.E.; 
Arnold, W.D.; Case, F.I. (Oak Ridge National Lab., ™N 
(USA)). Feb. 1985. Contract AC05-840R21400. 
(ORNL—6137). NTIS, PC A03/MF AOl1 - GPO. File 
Number T185008078. 

Sorption of nuclides on host mineral formations around high 
level waste repositories is one of the major mechanisms by which 
they may be retarded in the event that a breach of the repository 
occurs and the nuclides are mobilized by groundwater flowing 
through the repository. For a given nuclide, there will usually be 
substantial differences in the extent to which it is adsorbed depend- 
ing upon its chemical speciation. The will depend upon 
the valence state of the nuclide and the chemical composition of 
the groundwater-mineral system. A second major mechanism of re- 
tardation is formation of a solid product containing the nuclide. An 
example is the formation of a sparingly soluble oxide after reduc- 
tion of the nuclide. This process will also be strongly dependent on 
the initial chemical speciation of the nuclide. The research de- 
scribed in this report deals with techniques for laboratory control 
and experimental detection of valence state reactions, and with at- 
tempts to determine effects of chemical speciation on retardation 
processes. The results of this research are then used for assessment 
of the redox-geochemistry of processes affecting migration of nu- 
clides. 


26901 (NUREG/CR—4136) Evaluation of radionuclide 
geochemical information developed by DOE high-level nuclear 
waste repository site projects. Annual progress report for Oc- 
tober 1983-September 1984. Kelmers, A.D.; Kessler, J.H.; 
Seeley, F.G.; Arnold, W.D.; Meyer, R.E.; Smith, F.J.; Cut- 
shall, N.H.; Jacobs, G.K.; Lee, S.Y. (Oak Ridge National 
Lab., TN (USA)). Apr 1985. Contract AC05-840R21400. 
66p. (ORNL/TM—9526). NTIS, PC A04/MF AO1 - GPO. 
File Number T18501 1479. 

Geochemical information relevant to the retention of radion- 
uclides by candidate high-level nuclear waste geologic repositories 
being characterized by Department of Energy (DOE) projects is 
being evaluated by Oak Ridge National Laboratory (ORNL) for 
the Nuclear Regulatory Commission (NRC). During this report 
period, emphasis has been given to the experimental evaluation of 
published sorption and solubility information for key radionuclides 
which is relevant to the Hanford Site in the Columbia River basalts 
being characterized by the Basalt Waste Isolation Project (BWIP). 
We have been employing anoxic redox conditions (established by 
use of argon-filled controlled-atmosphere glove boxes) to allow the 
basa]t to establish the effective redox condition in batch contact 
sorption experiments. We believe that sorption of neptunium(V) or 
technetium(VIT) by basalt from synthetic groundwaters under 
anoxic redox conditions involves chemi-sorption reduction reactions 
on the basalt surface. In our experimental work, apparent cancen- 
tration limit values of 10-5 or 10~* mol/L have been measured for 
technetium. A mineralogical and chemical characterization was 
completed for the three basalt samples used in our work. Signifi- 
cant differences were seen in both the quantity and composition of 
the mesostasis. Since iron(II) in the mesostasis may be the active 
reducing element in basalt, such sample differences in reducing ele- 
ment composition could be important in comparing experimental 
sorption results for different basalt samples. A potential deficiency 
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in the information published by the BWIP is the absence of litholo- 
gical information as well as mineralogical and chemical character- 
ization for the basalt samples used in the experiments to measure 
sorption information. 50 refs., 4 figs., 16 tabs. 


(NUREG/CR—4200) Biodegradation testing of so- 
lidified low-level waste streams. Piciulo, P.L.; Shea, C.E.; 
Barletta, R.E. (Brookhaven National Lab., Upton, NY 
(USA)). May 1985. Contract ACO02-76CH000i6. 44p. (BNL- 
NUREG—51868). NTIS, PC A03/MF AOI - GPO. File 
Number TI85012598. 

The NRC Technical Position on Waste Form (TP) specifies 
that waste should be resistant to biodegradation. The methods rec- 
ommended in the TP for testing resistance to fungi, ASTM G21, 
and for testing resistance to bacteria, ASTM G22, were carried out 
on several types of solidified simulated wastes, and the effect of mi- 
crobial activity on the mechanical strength of the materials tested 
was examined. The tests are believed to be sufficient for distin- 
guishing between materials that are susceptible to biodegradation 
and those that are not. It is concluded that failure of these tests 
should not be regarded of itself as an indication that the waste form 
will biodegrade to an extent that the form does not meet the stabili- 
ty requirements of 10 CFR Part 61. In the case of failure of ASTM 
G21 or ASTM G22 or both, it is recommended that additional data 
be supplied by the waste generator to demonstrate the resistance of 
the waste form to microbial degradation. To produce a data base 
on the applicability of the biodegradation tests, the following simu- 
lated laboratory-scale waste forms were prepared and tested: boric 
acid and sodium sulfate evaporator bottoms, mixed-bed bead resins 
and powdered resins each solidified in asphalt, cement, and vinyl 
ester-styrene. Cement solidified wastes supported neither fungal nor 
bacterial growth. Of the asphalt solidified wastes, only the forms of 
boric acid evaporator bottoms did not support fungal growth. Bac- 
teria grew on all of the asphalt solidified wastes. Cleaning the sur- 
face of these waste forms did not affect bacterial growth and had a 
limited effect on the fungal growth. Only vinyl esterstyrene solidi- 
fied sodium sulfate evaporator bottoms showed viable fungi cul- 
tures, but surface cleaning with solvents eliminated fungal growth 
in subsequent testing. Some forms of all the waste streams solidified 
in vinyl ester-styrene showed viable bacteria cultures. 13 refs., 12 
tabs. 


26903 (ORNL—6152, pp 168-172) Nuclear waste chem- 
istry. May 1985. NTIS, PC Al0/MF A0Ol. File Number 
DE85010586. 

In Chemistry Division annual progress report for the period 
ending January 31, 1985. 

Several research topics in the Chemistry Division are direct- 
ly related to chemical problems of high-level radioactive waste dis- 
posal. Safety analyses of radioactive waste disposal depends upon 
reliable prediction of radionuclide migration in the event of pene- 
tration of the nuclear waste repository by groundwater and flow of 
the groundwater to the accessible environment. Prediction of the 
interaction of migrating nuclides with host geological formations is 
dependent upon knowledge of the speciation of the nuclides. Re- 
search is described concerning the effects of valence states of the 
nuclides on the sorption of these nuclides by minerals in the forma- 
tions. In particular the sorption behavior of Tc(VII) and Np(V) is 
discussed. This type of information is used by the US Nuclear Reg- 
ulatory Commission (NRC) for the assessment of the performance 
of proposed repository sites. In the other sections, other types of 
chemical support for assessment activities are described. For exam- 
ple evaluation of parameters for the migration of technetium and 
uranium in host-rock formations is given. 11 refs. 


26904 (ORNL—-6168) Physical and chemical characteris- 
tics of lead-iron phosphate nuclear waste . Sales, B.C.; 
Boatner, L.A. (Oak Ridge National Lab., TN (USA)). May 
1985. Contract AC05-840R21400. 61p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE83012065. 

Experimental determinations of the properties of lead-iron 
phosphate glasses pertinent to their application to the problem of 
permanently disposing of high-level nuclear wastes have been car- 
tied out. These investigations included studies of the composition 
and physical properties of nuclear waste glasses (NWG), as well as 
the effect of preparation conditions. Lead-iron phosphate nuclear 
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waste glasses were prepared by dissolving simulated US defense 
wastes or simulated commercial power reactor wastes in molten 
lead-iron phosphate melts at temperatures between 900 and 1050°C. 
The measured physical and chemical properties of the nuclear 
waste glasses formed by cooling these melts and annealing included 
the following: (1) aqueous corrosion resistance as a function of the 
solution pH, solution temperature, and glass composition, (2) glass 
density, (3) thermal expansion coefficient, (4) glass transition tem- 
perature and softening point, (5) heat capacity, (6) critical cooling 
rate, (7) temperature for the maximum crystallization rate, (8) rela- 
tive solubility of waste oxides in the glass melt, (9) reactions be- 
tween the molten glass and the melting crucible (Pt, ZrO2, Al,Os), 
and (10 studies of possible metal cannister materials. Experimental 
results for the lead-iron phosphate NWG are compared to available 
data for borosilicate NWG. Relative to borosilicate NWG, the lead- 
iron phosphate glasses have several distinct advantages which in- 
clude a much lower aqueous corrosion rate, a lower preparation 
temperature, and the ability to immobilize many types of commer- 
cial and defense-related high-level radioactive wastes. 34 refs., 18 
figs., 10 tabs. 


26905 (PNCT-N—831-82-01, pp 81-88) Electro-slag 
melting of plutonium-contaminated metallic waste, 3. Engi- 
neering tests of the pilot electro-slag melting furnace. Miyata, 
Kazutoshi; Ohtsuka, Katsuyuki (Power Reactor and Nucle- 
ar Fuel Development Corp., Tokai, Ibaraki (Japan). Tokai 
Works). Sep 1982. NTIS (US Sales Only), PC A09/MF 
AO01. File Number DE85780801. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1981-March 
1982. 

To establish the process for the treatment of plutonium-con- 
taminated metallic wastes, the electro-slag melting method was 
studied using a Joule-heated mock-up furnace. This method is a 
process melting contaminated metal into molten slag in a copper 
mold, then gradually solidifying in the same mold. In this process, 
the PuO. contaminating metallic wastes is expected to be trans- 
ferred to molten slag. In the present study, HfO2 was used instead 
of PuO:, and stainless steel and carbon steel were used as the con- 
taminated metals. The dimensions of the mock-up furnace were so 
selected that it can be housed in a a-tight glove box. From the 
present experiment, it was shown that the HfO2 was uniformly dis- 
tributed and immobilized in the solidified slag and in the metal 
ingots, and that 96 % of HfO. was removed from the metallic 
wastes, while remaining 4 % being immobilized in the ingots. Small 
amount of secondary wastes was generated in this process because 
of the absence of refractories and the repeated use of slags. 


26906 (PNCT-N—831-82-01, pp 116-122) Vitrification 
tests by the use of glass bead-fed Joule-heated ceramic melt- 
ers. Nakamura, Toshio; Nagai, Hitoshi; Ohnishi, Noboru; 
Nagaki, Hiroshi (Power Reactor and Nuclear Fuel Devel- 
opment Corp., Tokai, Ibaraki (Japan). Tokai Works). Sep 
1982. NTIS (US Sales Only), PC A09/MF AOI. File 
Number DE85780801. 


In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1981-March 
1982. 

Engineering test was performed to examine the technical fea- 
sibility of the glass-bead feeding for forming glass materials in the 
HLLW (high-level liquid waste) vitrification process. In the test, 
comparison was made with the conventional slurry feeding method 
which has some problems such as the clogging of the slurry feed 
line. Bead size (1, 3 and 5 mm) and melting time (1, 3 and 5 hours) 
were taken as major parameters. The properties of molten glass 
such as homogeneity (density spread) leaching rate and chemical 
composition were measured, and compared with those by slurry 
feeding. It was found that these properties were similar when the 
supplied materials remain in melted state for more than 3 hours 
after the completion of feeding. In these engineering test, clogging 
problem was not observed during the glass-bead feed operation for 
about 150 hours. It was also found that the glass-bead diameter 
should be smaller than 5 mm for obtaining enough honogeneity, 
and that the chemical composition of generated particles in the 
melter off-gas line was largely dependent on those of liquid wastes. 
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26907 (PNCT-N—831-82-01, pp 123-135) Development 
of remote handling techniques for the HLLW solidification 
plant. Tosha, Yoshitsugu; Iwata, Toshio; Inada, Eiichi; 
Nagaki, Hiroshi; Yamamoto, Masao (Power Reactor and 
Nuclear Fuel Development Corp., Tokai, Ibaraki (Japan). 
Tokai Works). Sep 1982. NTIS (US Sales Only), PC A09/ 
MF AO1. File Number DE85780801. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1981-March 
1982. 

To develop the techniques for the remote maintenance of the 
equipment in a HLLW (high-level liquid waste) solidification plant, 
the mock-up test facility (MTF) has been designed and constructed. 
Before its construction, the specific mock-up equipment was manu- 
factured and tested. The results of the test and the outline of the 
MTF are described. As the mock-up equipment, a denitrater-con- 
centrator, a ceramic melter and a canister handling equipment were 
selected. Remote operation was performed according to the mainte- 
nance program, and the evaluation of the component was conduct- 
ed on the easiness of operation, performance, and the suitability to 
remote handling equipment. As a result of the test, four important 
elements were identified; they were guides, lifting fixtures, remote 
handling bolts, and remote pipe connectors. Many improvements of 
these elements were achieved, and reflected in the design of the 
MTF. The MTF is a steel-framed and slate-covered building (25 
mL x 20 mW x 27 mH) with five storys of test bases. It contains 
the following four main systems: pretreatment and off-gas treatment 
system, glass melting system, canister handling system and second- 
ary waste liquid recovery system. Further development of the 
remote maintenance techniques is expected through the test in the 
MTF. 


26908 (PNL—3594-Rev.5) International Nuclear Fuel 
Cycle Fact Book. Revision 5. Harmon, K.M.; Lakey, L.T.; 
Leigh, I.W.; Jeffs, A.G. (Pacific Northwest Labs., Richland, 
WA (USA)). Jan 1985. Contract AC06-76RL01830. 298p. 


NTIS, PC A13/MF A0Ol; 1; GPO Dep. File Number 
DE85011861. 

This Fact Book has been compiled in an effort to provide: 
(1) an overview of worldwide nuclear power and fuel cycle pro- 
grams; and (2) current data concerning fuel cycle and waste man- 
agement facilities, R and D programs, and key personnel in coun- 
tries other than the United States. Additional information on each 
country’s program is available in the International Source Book: 
Nuclear Fuel Cycle Research and Development, PNL-2478, Rev. 
2. The Fact Book is organized as follows: (1) Overview section - 
summary tables which indicate national involvement in nuclear re- 
actor, fuel cycle, and waste management development activities; (2) 
national summaries - a section for each country which summarizes 
nuclear policy, describes organizational relationships and provides 
addresses, names of key personnel, and facilities information; (3) 
international agencies - a section for each of the international agen- 
cies which has significant fuel cycle involvement; (4) energy supply 
and demand - summary tables, including nuclear power projections; 
(5) fuel cycle - summary tables; and (6) travel aids international di- 
aling instructions, international standard time chart, passport and 
visa requirements, and currency exchange rate. 


26909 (PNL—5396) Reactor-specific spent fuel discharge 
projections, 1984 to 2020. Heeb, C.M.; Libby, R.A.; Holter, 
G.M. (Pacific Northwest Labs., Richland, WA (USA)). Apr 
1985. Contract AC06-76RL01830. 84p. NTIS, PC A05/MF 
AO0l; 1; GPO Dep. File Number DE85011865. 

The original spent fuel utility data base (SFDB) has been ad- 
justed to produce agreement with the EIA nuclear energy genera- 
tion forecast. The procedure developed allows the detail of the util- 
ity data base to remain intact, while the overall nuclear generation 
is changed to match any uniform nuclear generation forecast. This 
procedure adjusts the weight of the reactor discharges as reported 
on the SFDB and makes a minimal (less than 10%) change in the 
original discharge exposures in order to preserve discharges of an 
integral number of fuel assemblies. The procedure used in develop- 
ing the reactor-specific spent fuel discharge projections, as well as 
the resulting data bases themselves, are described in detail in this 
report. Discussions of the procedure cover the following topics: a 
description of the data base; data base adjustment procedures; addi- 
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tion of generic power reactors; and accuracy of the data base ad- 
justments. Reactor-specific discharge and storage requirements are 
presented. Annual and cumulative discharge projections are provid- 
ed. Annual and cumulative requirements for additional storage are 
shown for the maximum at-reactor (AR) storage assumption, and 
for the maximum AR with transshipment assumption. These com- 
pare directly to the storage requirements from the utility-supplied 
data, as reported in the Spent Fuel Storage Requirements Report. 
The results presented in this report include: the disaggregated spent 
fuel discharge projections; and disaggregated projections of require- 
ments for additional spent fuel storage capacity prior to 1998. De- 
scriptions of the methodology and the results are included in this 
report. Details supporting the discussions in the main body of the 
report, including descriptions of the capacity and fuel discharge 
projections, are included. 3 refs., 6 figs., 12 tabs. 


26910 (PNL—5424) Siting of an MRS facility: identifica- 
tion of a geographic region that reduces transportation re- 
quirements. Holter, G.M.; Braitman, J.L. (Pacific Northwest 
Labs., Richland, WA (USA)). Apr 1985. Contract AC06- 
76RL01830. 113p. NTIS, PC A06/MF A01; GPO Dep. File 
Number DE8501 1366. 

The study reported here was undertaken as part of the site 
screening and evaluation activities for the Monitored Retrievable 
Storage (MRS) Program of the Office of Civilian Radioactive 
Waste Management (OCRWM), Department of Energy (DOE). Its 
primary purpose was to determine: the location and shape of a pre- 
ferred geographic region within which locating an MRS facility 
would minimize total shipment miles for spent fuel transported 
through the MRS facility to a repository, and the sensitivity of the 
location and shape of this region and the reduction in total ship- 
ment miles to possible variations in waste management system logis- 
tics. As a result of this analysis, a geographic region has been iden- 
tified which is preferred for siting an MRS facility. This region will 
be referred to as the preferred region in this study. Siting an MRS 
facility in the preferred region will limit total shipment miles (i.e., 
the total miles traveled for all shipments of spent fuel) to and from 
the MRS facility to within 20% of the lowest achievable. The 
region is preferred for a mixed truck/rail system of transport from 
reactors to the MRS facility. It is assumed that rail will be used to 
ship spent fuel from the MRS facility to a geologic repository for 
disposal. Siting an MRS facility in the preferred region will reduce 
total shipment miles for all currently considered system logistics 
options which include an MRS facility in the system. These options 
include: any first repository location, the possible range of spent 
fuel consolidation at the MRS, use of multi-cask or single-cask train 
shipments, use of current or future spent fuel transport casks, serv- 
icing only the first or both the first and second repositories, and 
shipment of fuel from western reactors either through the MRS fa- 
cility or to a western facility (a second, smaller MRS facility or the 
first repository). 


26911 (PNL—5446) Technology of off-gas treatment for 
liquid-fed ceramic melters. Scott, P.A.; Goles, R.W.; Peters, 
R.D. (Pacific Northwest Labs., Richland, WA (USA)). May 
1985. Contract AC06-76RL01830. 113p. NTIS, PC A06/MF 
AC1; GPO Dep. File Number DE85012467. 

The technology for treating off gas from liquid-fed ceramic 
melters (LFCMs) has been under development at the Pacific North- 
west Laboratory since 1977. This report presents the off-gas tech- 
nology as developed at PNL and by others to establish a bench- 
mark of development and to identify technical issues. Tests con- 
ducted on simulated (nonradioactive) wastes have provided data 
that allow estimation of melter off-gas composition for a given 
waste. Mechanisms controlling volatilization of radionuclides and 
noxious gases are postulated, and correlations between melter oper- 
ation and emissions are presented. This report is directed to those 
familiar with LFCM operation. Off-gas treatment systems always 
require primary quench scrubbers, aerosol scrubbers, and final par- 
ticulate filters. Depending on the composition of the off gas, equip- 
ment for removal of ruthenium, iodine, tritium, and noxious gases 
may also be needed. Nitrogen oxides are the most common noxious 
gases requiring treatment, and can be controlled by aqueous absorp- 
tion or catalytic conversion with ammonia. High efficiency particu- 
late air (HEPA) filters should be used for final filtration. The 
design criteria needed for an off-gas system can be derived from 
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emission regulations and composition of the melter feed. Conserva- 
tive values for melter off-gas composition can be specified by statis- 
tical treatment of reported off-gas data. Statistical evaluation can 
also be used to predict the frequency and magnitude of normal 
surge events that occur in the melter. 44 refs., 28 figs., 17 tabs. 


_. (PNL-SA—13026) Promethean ethics and nuclear 

waste management. Brown, J.B. Jr. (Pacific Northwest 
Labs., Richland, WA (USA)). 14 Mar 1985. Contract AC06- 
76RL01830. 21p. (CONF-8503133—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85010052. 

From Local section of the Northern California Health Phys- 
ics Society meeting; Berkeley, CA, USA (1 Mar 1985). 

The proposed safety standards for commercial nuclear waste 
management are examined and shown to be Promethean; that is, 
they are shown to be dominated by time and care for future gen- 
erations. Some of the long-term environmental impact assessment 
methodologies being developed in commmercial waste management 
are examined. They are aimed at demonstrating repository isolation 
integrity over a 10,000-year period or 300 human generations, a 
truly Promethean period of examination unknown in other 20th 
Century technical analyses. 


26913 (PNL-SA—13086) Mixtures experiment where the 
amount of the mixture is a factor under study. Bowen, W.M.; 
Harty, H. (Pacific Northwest Labs., Richland, WA (USA)). 
Apr 1985. Contract AC06-76RL01830. 36p. (CONF- 
8504114—1). NTIS, PC A03/MF AOI; 1; GPO Dep. File 
Number DE85010974. 

From Statistics seminar; Provo, UT, USA (2 Apr 1985). 

At the Hanford Site, the processing of nuclear fuel in the 
weapons programs has generated various types of waste, most of 
which are stored in large underground tanks. Portions of the liquid 
waste that have concentrations of TRU less than 100 nCi/g are 
classed as low-level wastes. They will be mixed with grout-forming 
materials and then disposed of by storage in engineered facilities. 
This system will reduce the long-term release of the radioisotopes 
to levels below those set forth by the regulatory agencies and those 
of concern to the public safety. A statistically designed experiment 
was conducted, and prediction models were developed and utilized 
to determine a range of grout components that yield acceptable 
processing properties. 


26914 (RHO-BW-SR—84-1-4QP) Basalt Waste Isolation 
Project drilling and testing. Quarterly report, 1 October-31 
December 1984. (Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations). Jan 1985. Con- 
tract AC06-77RL01030. 23p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85011155. 

The Drilling and Testing Group at Rockwell Hanford Oper- 
ations is responsible for all borehole drilling and testing conducted 
in support of the Basalt Waste Isolation Project. Geologic and hy- 
drologic characterization data obtained by the group are an integral 
part of the studies required to determine the feasibility of using the 
deep basalts beneath the Hanford Site for the terminal disposal of 
nuclear waste. This document is a summary of drilling and testing 
during the fourth calendar quarter (October through December 
1984). The principal work during this period included the Overcor- 
ing Drilling Demonstration at the Near-Surface Test Facility and 
monitoring of the piezometer borehole clusters. Specific highlights 
of this work are summarized in the following paragraphs. Informa- 
tion collected from the piezometer borehole clusters will be used to 
evaluate time-variant head behavior and to establish a hydraulic 
head baseline for selected hydrologic units in the reference reposi- 
tory location. Hydraulic heads were monitored in nine horizons 
within piezometer borehole clusters DC-19, DC-20, and DC-22. 
The Overcoring Demonstration was initiated at the Near-Surface 
Test Facility. The purpose of the demonstration is to provide an 
evaluation of the proposed drilling and testing equipment, and to 
provide training of personnel to support future Exploratory Shaft 
drilling. During the quarter a 79 ft-(24.0 m) horizontal borehole 
was drilled and five tests were completed. 
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26915 (RHO-RE-ST—12-P) Assessment of aquifer inter- 
communication in the B Pond-Gable Mountain Pond area of 
the Hanford Site. Graham, M.J.; Last, G.V.; Fecht, K.R. 
(Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations). Mar 1984. Contract AC06- 
77RL01030. 234p. NTIS, PC Al1/MF A011; 1; GPO Dep. 
File Number DE85010921. 

This report describes a hydrogeologic investigation of aqui- 
fer intercommunication in the area surrounding two if the waste 
disposal ponds, B Pond and Gable Mountain Pond, and encompass- 
ing the 200-East Area where subsurface liquid-waste disposal facili- 
ties are located. The investigation was focused in this area because 
previous work indicated areas of erosion of the confining bed and 
the presence of contamination in the confined aquifer. Also, large 
increases in waste disposal activities are planned for the near future 
in this area. The objectives of this investigation were: (1) to estab- 
lish the geologic framework controlling ground-water flow in the 
aquifers, (2) to determine the ground-water flow characteristics of 
the Rattlesnake Ridge aquifer, (3) to quantify the mixing of uncon- 
fined aquifer waters in the Rattlesnake Ridge aquifer resulting from 
aquifer intercommunication, (4) to delineate the area where aquifer 
intercommunication has occurred, and (5) to determine the levels of 
contamination in the Rattlesnake Ridge aquifer. 70 refs., 34 figs., 9 
tabs. 


26916 (SAND—82-1434) Bulk and thermal properties of 
the functional Tuffaceous Beds in holes USW G-1, UE-25 No. 
1, and USW G-2, Yucca Mountain, Nevada. Lappin, A.R.; 
Nimick, F.B. (Sandia National Labs., Albuquerque, NM 
(USA)). Apr 1985. Contract AC04-76DP00789. 64p. NTIS, 
PC A04/MF AOl1; 1; GPO Dep. File Number DE85011181. 

One emplacement horizon considered for a nuclear-waste re- 
pository at Yucca Mountain, Nevada, adjacent to the Nevada Test 
Site, consists of a zeolitized section. This section is defined here as 
an informal functional unit called the Tuffaceous Beds. This report 
describes the logic, data, and uncertainties involved in picking the 
boundaries of the functional unit in exploratory Holes USW G-1, 
UE-25a No. 1, and USW G-2. It also includes frequency profiles 
for grain density and porosity within the unit in the three explora- 
tory holes. Results indicate that the functional Tuffaceous Beds 
range from 143 to 312 m in total thickness in the three holes stud- 
ied. Unit-wide average grain densities and porosities of nonwelded 
ash-flows are 2.39 g/cm and 0.33, respectively. The average matrix 
thermal conductivity of heavily zeolitized tuffs is constant at 1.95 
W/m.K. This value leads to average estimated conductivities of 
saturated and dehydrated nonwelded ashflows within the functional 
Tuffaceous Beds of 1.3 and 0.9 W/m.K, respectively. Available 
confined measurements indicate an average predehydration linear- 
expansion coefficient of 6.7 x 10~® K~4 individual values range 
from 2.8 to 13.2 x 10-° K~. Transdehydration expansion behavior 
is variable, with average coefficients ranging from -56 to -29 x 10~° 
K™~}, depending on relative zeolite and (quartz + feldspar) contents. 
Postdehydration behavior is also sensitive to mineralogy, with aver- 
age unconfined coefficients ranging from -4.5 to +7.8 x 10°* K7? 
for the different subunits within the functional Tuffaceous Beds. 
For the nonwelded ashflows dominant within the unit, pre-, trans-, 
and postdehydration expansion coefficients of +6.7, -56, and -4.5 x 
10-® K~ are most representative. 21 refs, 7 figs., 12 tabs. 


26917 (SAND—84-0840) Surface-to-underground access 
study for the prospective Yucca Mountain nuclear waste re- 
pository. Dennis, A.W. (Sandia National Labs., Albuquer- 
que, NM (USA); Dravo Engineers, Inc., Denver, CO 
(USA)). May 1985. Contract AC04-76DP00789. 126p. 
NTIS, PC A0O7/MF A0Ol; 1; GPO Dep. File Number 
DE85012292. 

The Nevada Nuclear Waste Storage Investigations 
(NNWSD project has as one of its principal objectives the concep- 
tual design of the buildings and facilities that will be required at a 
repository for commercially generated radioactive waste. A 10% 
ramp access and a shaft-and-drift access were investigated to deter- 
mine the better access method for waste transfer. The ramp access 
was determined to be preferable from both an operational and a 
cost standpoint. A 10% ramp, a 20% ramp, a shaft-and-drift, and a 
shaft-only access were investigated to determine the best access 
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method for mining operations. The 10% ramp, 20% ramp, and 
shaft-only access were determined to be equally acceptable for 
mining operations. The shaft-and-drift access has been eliminated 
from further consideration because of its higher cost in relation to 
the other mining access options. 13 refs., 21 figs., 43 tabs. 


26918 (SKBF-KBS-TR—82-22) Natural levels of uranium 
and radium in four potential areas for the final storage of 
spent nuclear fuel. Evans, S.; Lampe, S.; Sundblad, B. 
(Swedish Nuclear Fuel Su upply ‘Co., Stockholm. Div. KBS). 
Dec 1982. 40p. (STUD: IK-NW—82-386). NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE85701216. 

An environmental sampling programme was performed in 
four potential areas suitable for the final storage of spent nuclear 
fuel. The background concentrations of uranium and radium in 
water, sediments, soils, peat and vegetation were determined. The 
values obtained for the different parts of the biosphere showed a 
close agreement with values recorded earlier in Sweden except for 
some vegetation samples. Thus the calculated plant-soil concentra- 
tion factors for both uranium and radium showed somewhat higher 
values compared to earlier investigations of crops and soils in 
Sweden. 


26919 (SKBF-KBS-TR—84-02) Radiolysis of concrete. 
Christensen, H.; Bjergbakke, E. (Swedish Nuclear Fuel 
Supply Co., Stockholm). Mar 1984. 32p. NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE85700962. 

A computer based radiation chemical program has been used 
to simulate experiments with gamma and alpha radiolysis in con- 
crete. The experiments have been performed at Savannah River by 
Ned Bibler and co-workers. The calculations showed that the gas 
yields were very sensitive to the pH of the water phase. At a pH of 
12.3 fairly good agreement was obtained between measured and 
calculated gas yields, assuming that the gas production only took 
place in the free water phase of the concrete. The following main 
conclusions could be made from both measurements and calcula- 
tions: 1/ A steady state is obtained by gamma radiolysis of a NOs 
free concrete. 2/ The yields are higher and a steady state is not ob- 
tained if NOs is present. The yields are higher and a steady state is 
not obtained by alpha radiolysis. Calculations were also carried out 
on radiolysis from cladding hull waste stored in a cement matrix 
assuming both alpha and beta radiation. In the presence of an aer- 
ated gas phase a steady state pressure of more than 0.21 MPa was 
obtained. 


26920 (SKBF-KBS-TR—84-06) Uranium series disequi- 
librium studies of drillcore KM3 from the Kamlunge test-site, 
northern Sweden. Smellie, J.A.T. (Swedish Nuclear Fuel 
Supply Co., Stockholm. Div. KBS). Mar 1984. 29p. NTIS 


Sales Only), PC A03/MF AOI. File Number 


(U 
DE85701217. 


Studies of the uranium decay series have been carried out on 
samples from unaltered bedrock and highly altered fracture/crush 
zones from drillcore Km3, Kamlunge test-site. The fracture zones 
are characterised by abundant iron-oxide coatings resulting from 
the passage of hydrothermal solutions coeval with the Lina granite 
intrusion. Enrichments of uranium and thorium, thought to be due 
to coprecipitation (or preferential sorption) processes together with 
the iron-oxides, are also present. The isotopic results show that out 
of a total of twelve rock samples measured, six indicate isotopic dis- 
equilibrium mostly due to unequal depletions of 7**U and 75*U; one 
near-surface sample indicate some minor assimilation of uranium. 
The major fracture zones generally indicate removal of toal urani- 
um. This has resulted from interaction with groundwaters which 
are still marginally oxidising, even at depths of 450 m. Isotopic dis- 
equilibrium has occurred within recent geological times, i.e. during 
the last 0.5 Ma as imposed by the half-lives of **U and *°Th. In 
terms of radioactive disposal considerations, the results are impor- 
tant in that (1) the investigated bedrock environment (100-600 m) is 
generally reducing, however (2) there is some evidence to indicate 
that rock/water interactions leading to the removal of total urani- 
um have resulted from the presence of less reducing groundwaters 
within those large-scale fracture/crush zones which intersect the 
bedrock surface. 
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26921 (SSI-A—84-03) Statement about KBS-3. Styrelsen. 
(Statens Straalskyddsinstitut, Stockholm (Sweden)). Feb 
1984. 22p. (In Swedish). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85700964. 

The National Institute of Radiation Protection has examined 
the basis for the application of the Swedish Nuclear Fuel Supply 
Company for permission to load the nuclear reactors Forsmark-3 
and Oskarshamn-3, regarding the special nuclear law. The institute 
found that the proposed method for handling and final disposal of 
spent nuclear fuel will comply with the above mentioned law re- 
garding radiation protection. The law also requires a programme 
for research and development. No such programme has been dis- 
tributed. 


26922 (STUDSVIK-NW—83-502) Practices and develop- 
ments in the management of low and intermediate level radio- 
active waste in Sweden. Hultgren, Aa. (Studsvik Energitek- 
nik AB, Nykoeping (Sweden)). Jun 1983. 26p. (CONF- 
8306257—1). NTIS (US Sales Only), PC A03, ' AOI. File 
Number DE85700959. 

From Management of radioactive waste meeting; Taipei, 
Taiwan, China (25 Jun 1983). 

In the Swedish nuclear power program ten reactors are in 
operation and two more are under construction. About 100000 m? 
of low and intermediate level radioactive waste will be produced 
from the operation of these reactors until the year 2010 and about 
150000 m* from their decommissioning. All burnable radioactive 
wastes are sent to the Studsvik incineration plant for incineration. 
Spent resins are incorporated into cement or bitumen. The volume 
of non-combustible solid waste is reduced by compaction where 
possible. At the Studsvik research centre a substantial program for 
improved management of accumulated and future radioactive waste 
is at the beginning of its implementation. This includes advanced 
treatment and intermediate storage in a rock cavity. An R and D 
program on volume reduction of spent resins has reached the point 
of process verification and equipment design. All low and interme- 
diate radioactive waste will be disposed in a rock cavity planned 
for commissioning by 1988. The paper reviews actual management 
experience and development efforts for low and intermediate level 
radioactive waste in Sweden. Contribution to the Seminar on the 
Management of Radioactive Waste, Taipei, Taiwan, 25-26 June, 
1983. 


26923 (USGS/WRI—84-4349) Finite-element simulation 
of ground-water flow in the vicinity of Yucca Mountain, 
Nevada-California, Czarnecki, J.B.; Waddell, R.K. (Geologi- 
cal Survey, Denver, CO (USA)). 1984. Contract AI08- 
78ET44802. 78p. NTIS, PC A0O5/MF AO1. File Number 
DE85012363. 

A finite-element model of the ground-water flow system in 
the vicinity of Yucca Mountain at the Nevada Test Site was devel- 
oped using parameter-estimation techniques. The model simulated 
steady-state ground-water flow occurring in tuffaceous, volcanic, 
and carbonate rocks, and alluvial aquifers. Hydraulic gradients in 
the modeled area range from 0.00001 for carbonate aquifers to 0.19 
for barriers in tuffaceous rocks. Three model parameters were used 
in estimating transmissivities in six zones. Simulated hydraulic-head 
values range from about 1200 meters near Timber Mountain to 
about 300 meters near Furnace Creek Ranch. Model residuals for 
simulated versus measured hydraulic heads range from -28.6 to 21.4 
meters; most are less than +-7 meters, indicating an acceptable rep- 
resentation of the hydrologic system by the model. Sensitivity anal- 
yses of the model’s flux boundary-condition variables were per- 
formed to assess the effect of varying boundary fluxes on the calcu- 
lation of estimated model transmissivities. Varying the flux varia- 
bles representing discharge at Franklin Lake and Furnace Creek 
Ranch has greater effect than varying other flux variables. 60 refs., 
6 figs., 5 tabs. 


26924 Measurement of radionuclides in waste packages. 
Brodzinski, R.L.; Perkins, R.W.; Rieck, H.G.; Wogman, 
N.A. (to Dept. of Energy). US Patent Application 6- 
649,625. 12 Sep 1984. 8p. Contract AC06-76RL01830. 

A method is described for non-destructively assaying the ra- 
dionuclide content of solid waste in a sealed container by analysis 
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of the waste’s gamma-ray spectrum and neutron emissions. Some 
radionuclides are measured by characteristic photopeaks in the 
gamma-ray spectrum; transuranic nuclides are measured by neutron 
emission rate; other radionuclides are measured by correlation with 
those already measured. 


26925 DBMS: a tool for managing LLW data. Vlajcic, P. 
Nuclear News (La Grange Park, Illinois); 27: No. 11, 98- 
100(Sep 1984). 

As part of the DOE's National Low-Level Radioactive 
Waste Management Program, a Data Base Management System 
(DBMS) has been developed by EG and G Idaho, lead contractor 
for the national LLW management program, in cooperation with 
the DOE and the Southern States Energy Board, a regional re- 
search group sponsored by 17 states. Basically, DBMS offers states 
free use of a powerful central computer (located in Idaho) for the 
storage, processing, and retrieval of LLW data, and the capability 
to forecast their handling, treatment, transport, and disposal needs. 


26926 Corrosion resistant storage container for radioac- 
tive material. Schweitzer, D.G.; Davis, M.S. (to Dept. of 
Energy). US Patent Application 6-645,652. 30 Aug 1984. 
38p. Contract AC02-76CH00016. 

A corrosion resistant long-term storage container for isolat- 
ing high-level radioactive waste material in a repository is claimed. 
The container is formed of a plurality of sealed corrosion resistant 
canisters of different relative sizes, with the smaller canisters 
housed within the larger canisters, and with spacer means disposed 
between juxtaposed pairs of canisters to maintain a predetermined 

ing between each of the canisters. The combination of the 
plural surfaces of the canisters and the associated spacer means is 
effective to make the container capable of resisting corrosion, and 
thereby of preventing waste material from leaking from the inner- 
most canister into the ambient atmosphere. 


26927 Geologic isolation of nuclear waste: Corrosion con- 
cerns. Kircher, J.F. (Battelle Memorial Institute, Columbus, 
OH). pp 6 of Corrosion ‘84. Houston, TX; NACE (1984). 
(CONF-840405—). 

From NACE corrosion ‘84 international forum and exhibi- 
tion; New Orleans, LA, USA (1 Apr 1984). 

Current and draft regulations for the disposal of high-level 
nuclear waste require a package for that waste with a lifetime of 
300-1,000 years. The nature of the geologic environment with the 
additional stress of heat and radiation from the encapsulated waste 
produces a complex environment within which the corrosion engi- 
neer must design experiments, define mechanisms, and eventually 
predict package life. The regulations, criteria, and environmental 
factors are discussed in this paper. 


26928 Selection of candidate canister materials for high- 
level nuclear waste containment in a tuff repository. 
McCright, R.D.; Juhas, M.C.; Logan, R.W.; Weiss, H. 
(Lawrence Livermore National Laboratory, Livermore, 
CA). pp 24 of Corrosion ‘84. Houston, TX; NACE (1984). 
(CONF-840405—). 

From NACE corrosion ‘84 international forum and exhibi- 
tion; New Orleans, LA, USA (1 Apr 1984). 

A repository located at Yucca Mountain at the Nevada Test 
Site is a potential site for permanent geological disposal of high 
level nuclear waste. The repository can be located in a horizon in 
welded tuff, a volcanic rock, which is above the static water level 
at this site. The environmental conditions in this unsaturated zone 
are expected to be air and water vapor dominated for much of the 
containment period. Type 304L stainless steel is the reference mate- 
rial for fabricating canisters to contain the solid high-level wastes. 
Alternative stainless alloys are considered because of possible sus- 
ceptibility of 304L to localized and stress forms of corrosion. For 
the reprocessed glass wastes, the canisters serve as the recipient for 
pouring the glass with the result that a sensitized microstructure 
may develop because of the times at elevated temperatures. Corro- 
sion testing of the reference and alternative materials has begun in 
tuff-conditioned water and steam environments. 
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26929 Prevention of stress corrosion cracking in nuclear 
waste storage tanks. Ondrejcin, R.S. (E. I. du Pont de Ne- 
mours & Co., Savannah River Laboratory, Aiken, South 
Carolina). pp 14 of Corrosion ‘84. Houston, TX; NACE 
(1984). (CONF-840405—). 

From NACE corrosion '84 international forum and exhibi- 
tion; New Orleans, LA, USA (1 Apr 1984). 

Stress corrosion cracking (SCC) has occurred in the early 
versions of carbon steel primaries of nuclear waste tanks at the Sa- 
vannah River Plant. (Secondary containment was provided by a 
vessel surrounding the lower portion of the primary tank.) Evapo- 
rated alkaline nitrate wastes in the form of crystallized salts are 
being dissolved from some of these tanks for transfer to new tanks 
of a different design. To prevent the SCC sequence from occurring 
during salt dissolution, the levels of inhibitors required to prevent 
cracking at yield stresses were determined. Special statistically de- 
signed experiments were performed to evaluate the probability of 
cracking under the combined influences of nitrate, nitrite, hydrox- 
ide, and temperature. Experimentally, samples were tested by a po- 
tentially controlled constant extension rate test and by wedge open- 
ing loaded samples. Two equations were derived by multivariable 
regression analyses that correlated probability of cracking as the 
dependent variable to nitrate, nitrite, and hydroxide concentrations 
and temperature as the independent variables. From these equa- 
tions, simple operating standards were developed by setting the 
probability of cracking equal to zero and solving for the four inde- 
pendent variables. 
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REFER ALSO TO CITATION(S) 26871, 26874, 26875, 26879, 26888, 26894, 
26901, 26961, 28755, 28757, 28926 


26930 (CONF-8409115—Absts., pp 19) Uptake of y- 
emitting radionuclides by aquatic biota exposed to contami- 
nated water before and after passage through the ground. 
Cushing, C.E.; Rickard, W.H.; Watson, D.G. (Pacific 
Northwest Lab., Richland, WA). 1984. NTIS, PC A0S/MF 
AO01. File Number DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

Three experimental systems were designed to investigate the 
differential accumulation of radionuclides by biota from low-level 
aqueous effluents after passage through the ground. One system re- 
ceived river water (control), one received dilute low-level radioac- 
tive effluents (trench), and the third received the low-level effluents 
after it had percolated through about 260 m or porous gravel 
(springs). Biota studied included filamentous green algae, clams 
(Corbicula), goldfish (Carassius auratus), carp (Cyprinus carpio), 
and Veronica. Trophic level differences in accumulation of the var- 
ious radionuclides from the diluted trench water were not consist- 
ent but generally followed the pattern algae > goldfish > molluscs 
> carp. Cobalt-60 was accumulated to the highest level of any ra- 
dionuclide, and accumulation levels at the three sites were directly 
related to the concentration of ®Co in the water. Manganese-54, 
5°Fe, and ™®Ru were also accumulated to measurable levels in 
biota at the springs site indicating their bioavailability after passage 
through the ground. 


26931 (CONF-8409115—Absts., pp 25) Water manage- 
ment of humid area shallow land burial sites. Schulz, R.K. 
(Univ. of California, Berkeley). 1984. NTIS, PC A05/MF 
AO01. File Number DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

During the seasonal year 1983-1984, the first year of a lysim- 
eter based water balance study was carried out at the Maxey Flats 
low level waste disposal site. The water input to the system, rain- 
fall, and the fate of that water: runoff, deep percolation, and evapo- 
transpiration was measured. About 20% of the water input (rainfall) 
was disposed of as surface runoff. About one-half of the input 
water was removed by evapotranspiration. Approximately 30% of 
the rainfall ended up as deep percolation water. Varying manage- 
ment procedures of the fescue crop and substitution of an alfalfa 
crop had little effect on deep water percolation. In about one-half 
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of the months (winter-spring), excess water was present in the pro- 
file so that deep percolation occurred. As a result, a technique of 
bio-engineering management was formulated to increase run-off 
while maintaining evapo-transpiration so as to minimize (or elimi- 
nate) deep percolation. Demonstration of that technique is now un- 
derway. In other investigations at the Maxey Flats site, the *H con- 
centration in the transpiration stream of fescue grass grown on 
trench caps has been measured monthly for the past year and one- 
half. *H concentrations in the transpiration stream were up to 1000 
times higher in the dry periods compared to winter, although the 
trench water remained fairly constant at about 15 feet below the 
surface, indicating plant water uptake from that depth. 


26932 (CONF-8409115—Absts., pp 40) Corrective meas- 
ures technology for humid sites, 1984. Spalding, B.P. (Oak 
Ridge National Lab., TN). 1984. NTIS, PC A0OS/MF AOl. 
File Number DE84016490. Contract AC05-840OR21400. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

The corrective measures technology task for humid sites 
consists of two subtasks. The first has the objective of demonstrat- 
ing that caustic soda/soda ash injection into a closed trench’s back- 
fill can achieve a fixation of radiostrontium from further contamina- 
tion of surrounding ground waters. Monitoring of ground water in 
and around a demonstration trench, first treated in 1980, has indi- 
cated a continued fixation of radiostrontium as a coprecipitate with 
calcium carbonate; soil samples taken in 1984 showed comparable 
amounts of ®Sr-CaCOs coprecipitate to those found in samples 
from 1981. A chemical equilibria model of the leachability of Sr 
from soil in response to inputs of caustic was formulated; the model 
includes the pertinent processes of cation exchange, acid-base buf- 
fering, and dissolution and precipitation of calcite and calcium and 
magnesium hydroxides. Model predictions of Sr leachability were 
compared to tests with soil samples collected from the trench. The 
second subtask has the objective of demonstrating the feasibility of 
detecting ®°Sr in ground water via in situ Cerenkov radiation meas- 
urement. A prototype Cerenkov detector was fabricated of a photo- 
multiplier tube optically coupled to a free-draining, light-sealed 
sample chamber for lowering into a well. The device was tested on 
ground waters from a group of monitoring wells within an ORNL 
solid waste storage area. The estimates of °°Sr concentrations were 
compared to those found by the standard radiochemical method. A 
second prototype detector is being constructed to employ dual pho- 
tomultiplier tubes in a coincident counting mode to lower back- 
ground counting rates. 


26933 (CONF-8409115—Absts., pp 53) Leaching mecha- 
nisms. Dougherty, D.R.; Colombo, P. (Brookhaven Nation- 
al Lab., Upton, NY). 1984. NTIS, PC A05/MF AO1. File 
Number DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

Sufficient data are lacking to provide a basis for adequately 
assessing the long term leaching behavior of solidified low-level ra- 
dioactive waste forms in their disposal environment. Although the 
release of radioactivity from a waste form to an aqueous environ- 
ment is recognized to be due to one or more mechanisms such as 
diffusion, dissolution, corrosion or ion exchange, the leaching 
mechanisms and the factors which control the leaching behavior of 
waste forms is not fully understood. This study will determine the 
prevailing mechanisms for a variety of selected LLW solidification 
agents which are being considered for use by defense and commer- 
cial generators and which will cover the broadest possible number 
of mechanisms. The investigation will proceed by the postulation of 
mathematical models representative of the prevailing mechanism(s) 
and the use of statistically designed experiments to test the actual 
leaching behavior of laboratory samples against the postulated rep- 
resentations. Maximum use of existing leach data in the literature 
will be made by incorporating literature results into a computerized 
data base along with the experimental results generated in this task. 


26934 (CONF-8409115—Absts., pp 66) Installation and 
instrumentation of a test-trench facility in the unsaturated 
zone at the Idaho National Engineering Laboratory. Lewis, 
B.D. (Geological Survey, Washington, DC). 1984. NTIS, 
PC A05/MF AO1. File Number DE84016490. 
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From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

Two simulated waste trenches have been constructed just 
north of the Radioactive Waste Management Complex (RWMC) at 
the Idaho National Engineering Laboratory. Sections of culvert 
occupy part of these trenches and are accessible through vertical 
caissons. These structures therefore allow personnel access for in- 
stalling instrumentation, maintenance, and observation. Instrument- 
ed simulated waste containers will occupy the remainder of the 
trenches, in order that soil-moisture migration may be observed in 
relation to waste container forms. The installation will be used to 
determine, under actual and simulated conditions at a shallow land- 
burial site in an arid environment, typical soil-moisture content, un- 
saturated hydraulic conductivity, matric potential, soil-moisture 
flux, and soil-moisture velocity. The information will be collected 
using instrumentation located in disturbed and undisturbed soils, 
simulated waste containers, and the underlying basalt layer. There- 
fore, data collected from the facility will (a) help characterize the 
hydrogeologic and geochemical properties of the surficial sedi- 
ments, (b) contribute to understanding the hydrogeologic phenom- 
ena associated with buried waste (including leachate formation and 
radionuclide migration), (c) provide information on water and 
solute movement at the sediment/basalt interface, and (d) be used 
in a radionuclide migration model. 


(CONF-8409115—Absts., pp 67) Runoff, sediment 
transport, and landform modifications near Sheffield, Illinois. 
Gray, J.R.; deVries, M.P. (Geological Survey, Urbana, IL). 
1984. NTIS, PC A0OS/MF A0Ol1. File Number DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

Relations among precipitation, runoff, sediment transport, 
and landform modifications are being evaluated at an 8.1-hectare, 
low-level radioactive waste disposal site near Sheffield, IL. Rain- 
fall, runoff, and sediment discharge are measured in three basins 
comprising two-thirds of the site area and in a 1.10-hectare basin in 
undisturbed terrain 0.5 kilometer south of the site. The effects of 
slope, land use, and the physical characteristics of surficial material 
on runoff and sediment transport are evaluated at four 0.001-hec- 
tare plots - two on site and two on the undisturbed watershed. Pre- 
liminary results indicate that 890 millimeters of precipitation from 
July 1, 1982, through June 30, 1983, produced 230 millimeters of 
runoff from the site, compared to 50 millimeters of runoff from the 
undisturbed basin. Storm-sediment yields from the site consistently 
exceed yields from the undisturbed area. Runoff and sediment 
yields from burial-trench covers are consistently lower than yields 
from the site. Over 110 collapse holes were documented at the site 
from December 1978 through December 1982. More than 70% of 
these collapses formed along the periphery of trenches. 


26936 (CONF-8409115—Absts., pp 69) Radioactive 
ground-water contamination from a cold scrap recovery oper- 
ation, Wood River Junction, Rhode Island. Ryan, B.J.; Kipp, 
K.L. Jr. (Geological Survey, Washington, DC). 1984. 
NTIS, PC A05/MF AO1. File Number DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

Liquid wastes from a uranium-bearing cold scrap recovery 
plant in southern Rhode Island were discharged to the environment 
through evaporation ponds from 1966-1980. Leakage from the poly- 
ethylene- and polyvinylchloride-lined ponds resulted in a plume of 
contaminated ground water that extends from the ponds to the 
Pawcatuck River through a highly permeable sand and gravel aqui- 
fer. Water quality data from more than 100 observation wells indi- 
cate that the plume of contamination is approximately 2300 feet 
long, 300 feet wide, and is confined to the upper 80 feet of saturat- 
ed thickness. Piezometric-head and water quality data from wells 
screened at multiple depths on both sides of the river indicate that 
contaminants discharge both to the river and to a swampy area at 
the west edge of the river. Dilution precludes detection of contami- 
nants once they have entered the river. Strontium 90, technetium 
99, boron, nitrate, and potassium exceed background concentrations 
by an order of magnitude in much of the plume. Concentrations of 
gross 8 emitters range from 5 to 500 picoCuries per liter. No y 
emitters above detection levels have been found. Laboratory tests 
of exchangeable cations indicate little capacity for uptake on the 
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course sediments. In the swamp, however, reducing conditions may 
promote observable solute interaction with sediments or organic 
material. 


26937 (CONF-8409115—Absts., pp 70) Methods for de- 
termining the transport of radioactive gases in the unsaturat- 
ed zone, Striegl, R.G. (Geological Survey, Urbana, IL). 
1984. NTIS, PC A05/MF AO1. File Number DE84016490. 
From 6. annual Low-Level Waste Management Program 

ts’ information meeting; Denver, CO, USA (11 Sep 1984). 

are being collected at the low-level radioactive-waste 

disposal site near Sheffield, Illinois, to define mechanisms that con- 
trol the transport of radioactive gases in the unsaturated zone. Spa- 
tial and temporal changes in concentrations of carbon-14 dioxide, 
tritiated water vapor, radon-222, and major component gases in the 
unsaturated-zone atmosphere are determined by analyses of samples 
collected from a network of gas piezometers located in undisturbed 
deposits adjacent to waste-disposal trenches. Temperature and 
pneumatic pressure are automatically recorded at the land surface 
and at selected gas piezometers; soil-moisture data are recorded 
nearby. A two-dimensional finite-difference model of molecular dif- 
fusion through porous media is used to simulate movement of the 


gases. 


26938 (CONF-8409115—Absts., pp 72) Double sampling 
as a cost-effective method to estimate mean or total amounts 
of radioactivity. Thomas, J.M.; Eberhardt, L.L.; Simmons, 
M.A. (Pacific Northwest Lab., Richland, WA). 1984. NTIS, 
PC A05/MF A01. File Number DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information ; Denver, CO, USA (11 Sep 1984). 

In many field studies to determine the quantities of radioac- 
tivity at commercial low-level radioactive waste sites, preliminary 
appraisals are made with field radiation detectors, or other relative- 
ly inaccurate devices. More accurate determinations are subsequent- 
ly made with procedures requiring chemical separations or other 
expensive analyses. Costs of these laboratory determinations are 
often large, so that adequate sampling may not be achieved due to 
budget limitations. In this paper, we propose double sampling as a 
way to combine the two approaches and to substantially reduce 
overall costs. The underlying theory was developed for human and 
agricultural surveys and is based on assumptions that are not appro- 
priate for low level waste sites. Thus, extensive computer simula- 
tions were conducted to determine whether the results can be ap- 
plied in circumstances of importance in managing commercial low- 
level radioactive waste sites. This paper gives a few simulation de- 
tails, and concludes that the principal equations will be valid in 
some waste site applications. A few points will require further re- 
search, using actual low-level radioactive waste site data. 


26939 (CONF-8409115—Absts., pp 73) Trees as indica- 
tors of subterranean migration of tritium from a shallow land 
radioactive waste disposal site. Rickard, W.H.; Kirby, L.J. 
(Pacific Northwest Lab., Richland, WA). 1984. NTIS, PC 
A0S5/MF A0O1. File Number DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

Tritium analyses were made in water taken from the leaves 
and sap of deciduous trees growing around the Maxey Flats waste 
disposal site in eastern Kentucky. Tritium concentrations were 
measured in leaf water as great as 27,000,000 picocuries per liter 
and as low as 5P0 picocuries. A sample size of 90 trees indicated 
that only two trees had tritium concentrations of greater than 
10,000,000 picocuries per liter in leaf water. These trees were locat- 
ed outside the boundaries of the exclusion zone but still within the 
boundaries of the waste disposal property. The source of elevated 
levels of tritium is subterranean water movement from waste dis- 
posal trenches located upslope from the trees. 


26940 (CONF-8409115—Absts., pp 74) Vadose-zone in- 
strumentation vial 


in coarse allu deposits of the 
Desert near Beatty, Nevada. Morgan, D.S.; Fischer, J.M. 
(Geological Survey, Carson City, NV). 1984. NTIS, PC 
A0S5/MF AO01. File Number DE84016490. 
From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 
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A vadose-zone monitoring shaft near Beatty, NV, is 1.52 m 
in diameter and penetrates nearly 14 m of unsaturated fluvial sedi- 
ments. These sediments are comprised of silty sand, coarse sandy 
gravel, and poorly cemented sand, with gravel and occasional cob- 
bles and boulders. Thirty-three lateral ports at 11 levels between 3 
and 13 m deep allow access to undisturbed sediments outside the 
vertical shaft. The prefabricated metal shaft was emplaced in a 
2.44-m-diameter hole excavated by using a crane drill with bucket 
and flight augers. Laboratory-calibrated thermocouple-psychro- 
meters are being used to measure soil-matrix potential. A method of 
installing the phychrometers was developed which will allow their 
retrieval, after extended periods in the soil, for cleaning, recalibra- 
tion, and reinstallation. Primary access holes 2.5 cm in diameter are 
drilled laterally outward from the monitoring shaft to a distance of 
approximately 4 m. The psychrometer is then inserted into the pri- 
mary access hole and sealed into a smaller diameter boring in the 
undisturbed material at the outer end of the primary access hole. 
Data are collected and stored by a programmable measurement- 
control and data-logger system powered by photovoltaic cells. 
Magnetic-tape data storage is used to back up daily data retrieval 
via telecommunication with the project headquarters in Carson 
City, Nev., 520 km north of the study. 


26941 (DOE/NE/44352—T1) Massachusetts Crystalline 
Repository Project. Progress report for the period ending De- 
cember 31, 1984. (Massachusetts Dept. of Public Health, 
Boston (USA)). 1985. Contract FG02-83NE44352. 4p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85010995. 

The project activities which have been undertaken are as 
follows: review and comment on OCRD project reports, review of 
pertinent DOE, NRC, and EPA guidelines and regulations, review 
of reports, maps, and plans of laboratory tests released by the feder- 
al project group and contractors, attendance at Project Workshops 
and Conferences, interaction with representatives of federal agen- 
cies and other participating States, design of state-specific research 
activities, interface with the media and interested citizens. The 
progress of each of the activities is the subject of this report. 


26942 (LA—10372-PR) Laboratory and field studies re- 
lated to the Radionuclide Migration Project. Progress report, 
October 1, 1983-September 30, 1984. Thompson, J.L. 
(comp.). (Los Alamos National Lab., NM (USA)). Feb 
1985. Contract W-7405-ENG-36. 37p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85011895. 

Laboratory and field work performed in FY 1984 in connec- 
tion with the Radionuclide Migration Project are reviewed in this 
report. We have continued to monitor the migration of tritium, 
krypton, and iodine from the Cambric cavity region to the pumped 
satellite well RNM-2S at the Nevada Test Site. So far, no radioac- 
tive cations have appeared in the RNM-2S water. The concentra- 
tions of lithium, tritium, and a number of fission product and other 
radioactive elements have been measured at the Cheshire site. The 
tritium concentration at Cheshire is anomalously low. It appears 
that retention of radionuclides by the rhyolite of Pahute Mesa is 
comparable to that by the alluvium of Frenchman Flat. We are 
continuing our studies of sorption phenomena, chemical speciation, 
and colloid behavior. Computational work on chemical equilibria 
and colloid transport is progressing. We have improved our capa- 
bilities in the areas of gamma spectroscopy and mass spectrometry. 
23 refs., 8 figs., 13 tabs. 


26943 (ORNL/TM—9374) Evaluation of a flow diversion 
system for reducing *°Sr migration from SWSA 4 to White 
Oak Creek. Melroy, L.A.; Huff, D.D. (Oak Ridge National 
Lab., TN (USA)). May 1985. Contract AC05-840R21400. 
57p. NTIS, PC A04/MF A01; GPO Dep. File Number 
DE85012071. 

Environmental Sciences Division Publication No. 2407. 

Discharge from the Solid Waste Storage Area 4 (SWSA 4) 
watershed was studied to determine the extent to which a flow di- 
version system has reduced the migration of ®Sr into White Oak 
Creek. The diversion system was built in 1983 to divert runoff from 
the SWSA 4 catchment headwaters area (56% of the basin) around 
buried wastes because an earlier study showed that this would be 
an effective remedial measure for reducing ®°Sr migration. The re- 
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sults presented here indicate that the diversion system has reduced 
the average flow in the SWSA 4 tributary by 56% and the flux of 
Sr by 44%. A second phase of the study was to rank SWSA 4 
and its surrounding areas as sources of ®Sr input to White Oak 
Creek. Runoff from SWSA 4 contributes about 67% of the local 
Sr input to White Oak Creek and is therefore the major source of 
contamination. The remaining 33% could be attributed to either 
groundwater inflows from adjacent contaminated floodplain areas 
or computational uncertainty arising mainly from errors in the 
measurement of flow and Sr concentration. Preliminary results 
suggest that it is groundwater transport of Sr from adjacent areas 
that is responsible for the additional inputs. 9 refs., 11 figs., 12 tabs. 


26944 (PNL—5239) Modeled atmospheric radon concen- 
trations from uranium mines. Droppo, J.G. (Pacific North- 
west Labs., Richland, WA (USA . Apr 1985. Contract 
AC06-76RL.01830. 114p. NTIS, PC A06/MF AOI; 1; GPO 
Dep. File Number DE8501 1691. 

Uranium mining and milling operations result in the release 
of radon from numerous sources of various types and strengths. 
The US Environmental Protection Agency (EPA) under the Clean 
Air Act, is assessing the health impact of air emissions of radon 
from underground uranium mines. In this case, the radon emissions 
may impact workers and residents in the mine vicinity. To aid in 
this assessment, the EPA needs to know how mine releases can 
affect the radon concentrations at populated locations. To obtain 
this type of information, Pacific Northwest Laboratory used the 
radon emissions, release characteristics and local meterological con- 
ditions for a number of mines to model incremental radon concen- 
trations. Long-term, average, incremental radon concentrations 
were computed based on the best available information on release 
rates, plume rise parameters, number and locations of vents, and 
local dispersion climatology. Calculations are made for a model 
mine, individual mines, and multiple mines. Our approach was to 
start with a general case and then consider specific cases for com- 
parison. A model underground uranium mine was used to provide 
definition of the order of magnitude of typical impacts. Then com- 
putations were made for specific mines using the best mine-specific 
information available for each mine. These case study results are 
expressed as predicted incremental radon concentration contours 
plotted on maps with local population data from a previous study. 
Finally, the effect of possible overlap of radon releases from nearby 
mines was studied by calculating cumulative radon concentrations 
for multiple mines in a region with many mines. The dispersion 
model, modeling assumptions, data sources, computational proce- 
dures, and results are documented in this report. 7 refs., 27 figs., 18 
tabs. 


26945 (RHO-BW-SA—370P) Field test to assess the ef- 
fects of drilling fluids on groundwater chemistry collected 
from Columbia River basalts. Graham, D.L.; Bryce, R.W.; 
Halko, D.J. (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford rations). Mar 1984. Contract 
AC06-77RL01030. 20p. (CONF-850170—4). NTIS, PC A02. 
File Number DE8501 1300. 

From 17. International Association of Hydrologists interna- 
tional congress; Tucson, AZ, USA (7 Jan 1985). 

The Basalt Waste Isolation Project has used water-based 
drilling fluids in borehole construction. Fluids begin as a mixture of 
Columbia River water and bentonite. Other compounds such as or- 
ganic polymers, soda ash, and chromium lignosulfonate are added 
to attain desired fluid characteristics. A field test was conducted to 
assess the effects of these fluids on basaltic groundwater chemistry. 
A one-month hydrochemistry baseline was established for a single 
interlow zone in borehole DC-14. Following baseline data collec- 
tion, approximately 40,000 liters of drilling fluid were injected into 
the interflow. Samples were collected and analyzed for anions, ca- 
tions, stable and radioactive isotopes, dissolved gases, and three spe- 
cific drilling fluid tracers (i.e., tritium, fluorescein, and total organic 
carbon), for a period of one year following injection. Nearly 8.0 
million liters of fluid were removed since initiation of the test. Test 
results demonstrated that drilling fluid tracers are useful indicators 
of how well drilling fluids have been removed from a borehole. 
Constituents such as Na*, SO,~2, and all carbon species showed in- 
creases in concentration, whereas species such as Cl", F~, and Si 
demonstrated a substantial decrease in concentration as a conse- 
quence of drilling fluid injection. Stable isotope ratios of oxygen 
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and hydrogen were insensitive to relatively small amounts (< 10%) 
of drilling fluid contamination. However, '*C was significantly af- 
fected by the introduction of “live” carbon as a result of drilling 
fluid injection. 8 refs., 7 figs., 2 tabs. 


26946 (SAND—82-1886) Dispersal from deep ocean 
sources: physical and related scientific processes. Robinson, 
A.R.; Kupferman, S.L. (eds.). (Sandia National Labs., Albu- 
uerque, NM (USA); Harvard Univ., Cambridge, MA 
SA)). Feb 1985. Contract AC04-76DP00789. 10ip. 
(CONF-8109274—Summ.). NTIS, PC A06/MF A01; GPO 
Dep. File Number DE85010420. 
From Workshop on dispersal from deep ocean sources: 
physical and related scientific processes; La Jolla, CA, USA (9 Sep 


1981 

This report presents the results of the workshop ” Dispersal 
from Deep Ocean Sources: Physical and Related Scientific Process- 
es,” together with subsequent developments and syntheses of the 
material discussed there. The project was undertaken to develop 
usable predictive descriptions of dispersal from deep oceanic 
sources. Relatively simple theoretical models embodying modern 
ocean physics were applied, and observational and experimental 
data bases were exploited. All known physical processes relevant to 
the dispersal of passive, conservative tracers were discussed, and 
contact points for inclusion of nonconservative processes (biologi- 
cal and chemical) were identified. Numerical estimates of the ampli- 
tude, space, and time scales of dispersion were made for various 
mechanisms that control the evolution of the dispersal as the mate- 
rial spreads from a bottom point source to small-, meso-, and 
world-ocean scales. Recommendations for additional work are 
given. The volume is presented as a handbook of dispersion proc- 
esses. It is intended to be updated as new results become available. 


26947 (SREL—17) Ecological studies related to construc- 
tion of the Defense Waste Processing Facility on the Savan- 
nah River Plant. FY 1983-84 annual report. Pechmann, 
J.H.K.; Semlitsch, R.D.; pe R.M.; Mayack, D.T. (Savan- 
nah River aoe , Aiken, Sc (USA)). Dec 1984. 
Contract AC09-7 R00819. 195p. NTIS, PC A09/MF AOI; 
GPO Dep. File Number DE8501 1522. 

This report details the ecological studies, conducted during 
Fiscal Years FY- 1983 and 1984 by the Savannah River Ecology 
Laboratory (SREL), that relate to the construction of the Defense 
Waste Processing Facility (DWPF) on the Savannah River Plant 
(SRP) near Aiken, South Carolina. SREL has been contracted to 
carry out these studies for the Department of Energy (DOE) in 
order to provide data needed to show compliance with the Nation- 
al Environmental Policy Act (NEPA) of 1969, the Endangered 
Species Act of 1973, and Executive Order 11990 (Protection of 
Wetlands, 1977). Studies in previous years were directed toward 
compiling a biological inventory of both the DWPF construction 
site and alternative sites. This information was then utilized to pre- 
dict the effects of construction on resident biota in the effected 
areas. Since the start of this construction of FY-1984, the focus of 
our efforts has shifted to verification of the predicted impacts, and 
evaluation of the effectiveness of mitigation measures. Particular 
emphasis is being placed on monitoring the effects of runoff from 
the site on peripheral streams in the SRP’s Upper Three Runs wa- 
tershed, and on artificial refuge ponds. These ponds, completed 
during FY-1983, represent an experimental attempt to mitigate the 
loss of an important amphibian breeding site, Sun Bay, to DWPF 
construction. Monitoring of a similar undisturbed wetland, Rain- 
bow Bay, has continued in order to provide a comparable control 
site for these studies. 70 refs., 17 figs., 20 tabs. 
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26948 (ANL-OHS/HP—83-200) Development of a 
cific soil cleanup criteria: New Brunswick 

Jersey site. Veluri, V.R.; Moe, H.J.; Robinet, M.J.; ‘Won 
veen, R.A. (Argonne National Lab., IL (USA)). Mar 1983. 
Contract W-31-109-ENG-38. 65p. NTIS, PC A04/MF AO1; 
GPO Dep. File Number DE85007589. 
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The potential human exposure which results from the residu- 
al soil radioactivity at a decommissioned site is a prime concern 
during D and D projects. To estimate this exposure, a pathway 
analysis approach is often used to arrive at the residual soil radioac- 
tivity criteria. The development of such a criteria for the decom- 
missioning of the New Brunswick Laboratory, New Jersey site is 
discussed. Contamination on this site was spotty and located in 
small soil pockets spread throughout the site area. Less than 1% of 
the relevant site area was contaminated. The major contaminants 
encountered at the site were 7*°Pu, *‘Am, normal and natural ura- 
nium, and natural thorium. During the development of the pathway 
analysis to determine the site cleanup criteria, corrections for the 
inhomogeneity of the contamination were made. These correction 
factors and their effect upon the relevant pathway parameters are 
presented. Major pathways by which radioactive material may 
reach an individual are identified and patterns of use are specified 
(scenario). Each pathway is modeled to estimate the transfer pa- 
rameters along the given pathway, such as soil to air to man, etc. 
The transfer parameters are then combined with dose rate conver- 
sion factors (ICRP 30 methodology) to obtain soil concentration to 
dose rate conversion factors (pCi/g/mrem/yr). For an appropriate 
choice of annual dose equivalent rate, one can then arrive at a 
value for the residual soil concentration. Pathway modeling, trans- 
fer parameters, and dose rate factors for the three major pathways; 
inhalation, ingestion and external exposure, which are important for 
the NBL site, are discussed. 


26949 (ANL-OHS/HP—84-108) Formerly utilized 
MED/AEC sites Remedial Action Program. Report of the de- 
contamination of Jones Chemical Laboratory, Ryerson Physi- 
cal Laboratory, and Eckhart Hall, the University of Chicago, 
Chicago, Illinois. Wynuveen, R.A.; Smith, W.H.; Sholeen, 
C.M.; Flynn, K.F. (Argonne National Lab., IL (USA)). 
Aug 1984. Contract W-31-109-ENG-38. 139p. NTIS, PC 
A07/MF A01; GPO Dep. File Number DE85011222. 


The US-Department of Energy (DOE) has implemented a 
program to decontaminate radioactively contaminated sites that 
were formerly utilized by the Manhattan Engineer District (MED) 
and/or the Atomic Energy Commission (AEC) for activities that 
included handling of radioactive material. This program is referred 
to as the “Formerly Utilized Sites Remedial Action Program” 
(FUSRAP). Among these sites are Jones Chemical Laboratory, 
Ryerson Physical Laboratory, Kent Chemical Laboratory, and 
Eckhart Hall of The University of Chicago, Chicago, Illinois. Since 
1977, the University of Chicago decontaminated Kent Chemical 
Laboratory as part of a facilities renovation program. All areas of 
Eckhart Hall, Ryerson Physical Laboratory, and Jones Chemical 
Laboratory that had been identified as contaminated in excess of 
current guidelines in the 1976-1977 surveys were decontaminated to 
levels where no contamination could be detected relative to natural 
backgrounds. All areas that required defacing to achieve this goal 
were restored to their original condition. The radiological evalua- 
tion of the sewer system, based primarily on the radiochemical 
analyses of sludge and water samples, indicated that the entire 
sewer system is potentially contaminated. While this evaluation was 
defined as part of this project, the decontamination of the sewer 
system was not included in the purview of this effort. The docu- 
mentation included in this report substantiates the judgment that all 
contaminated areas identified in the earlier reports in the three 
structures included in the decontamination effort (Eckhart Hall, 
Ryerson Physical Laboratory, and Jones Chemical Laboratory) 
were cleaned to levels commensurate with release for unrestricted 
"se. 


26950 (CONF-840257—Vol.1) Proceedings of the 1984 
DOE nuclear reactor and facility safety conference. Volume 
I. (CUSDOE Assistant Secretary for Policy, Safety and Envi- 
ronment, Washington, DC. Office of Nuclear Safety; Oak 
Ridge Associated Universities, Inc, TN (USA)). 1984. Con- 
tract AC05-760R00033. 264p. NTIS, PC Ai2/MF AOI. 
File Number DE84012130. 


From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 


Separate abstracts were prepared for the papers presented at 
the conference. 
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26951 (CONF-840257—Vol.1, pp 3-30) ONS overview. 
Maher, J.R. 1984. NTIS, PC A12/MF A0l1. File Number 
DE84012130. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

This presentation summarizes the scope of DOE nuclear op- 
erations with respect to both facilities and manpower. The origin, 
authority and organizational location of the Office of Nuclear 
Safety (ONS) in the DOE organization are presented, the ONS 
mission is defined, and elements of the DOE safety strategy, and 
organizational procedures of its implementation are detailed. Specif- 
ic activities are described within the four major ONS program ele- 
ments of policies and requirements, overview, interagency coordi- 
nation, and support and assistance. ONS FY 1985 budget figures in- 
dicate steadily increasing support for ONS programs. 


26952 (CONF-840257—Vol.1, pp 31-58) ONS/NFS ac- 
tivities and projects. Barber, R.W. 1984. NTIS, PC A12/MF 
AOl1. File Number DE84012130. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

This presentation summarizes the organization, budget, and 
staffing of the Nuclear Facilities Safety Division within the Office 
of Nuclear Safety. Activities carried out in the Division to assure 
the safety of DOE nuclear facilities are described in the context of 
DOE nuclear safety requirements applicable to NFS. Specific on- 
going NFS activities and projects are identified within the general 
categories of nuclear reactor safety, nuclear process facility safety, 
nuclear criticality safety, nuclear safety technology, and training. 
FY 1984 and FY1985 budget summaries by project categories are 
presented. 


26953 (CONF-840257—Vol.1, pp 59-67) ONS/RC emer- 
gency activities. Deal, L.J. 1984. NTIS, PC Al2/MF AO0Ol. 
File Number DE84012130. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

This presentation reviews the activities of the Radiological 
Controls Division, which focus on radiation protection and emer- 
gency preparedness for DOE Operations. DOE Nuclear Safety Re- 
quirements applicable to this Division are listed. The presentation 
summarizes the organization, budget, and staffing of the Division. 
Interfaces with Federal, state and international organizations are 
described for both the Health Physics Branch and the Emergency 
Preparedness Branch of the Division. Outlay program elements are 
summarized, and FY 1984 ani FY 1985 division budgets are report- 
ed. 


26954 (CONF-840257—Vol.1, pp 69-78) Potential con- 
flict between safety and security/safeguards at nuclear facili- 
ties. Klug, N.P. (Dept. of Energy, Germantown, MD). 
1984. NTIS, PC A12/MF AO1. File Number DE84012130. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

Security and safeguards measures have a definite potential 
for interfering with the safety of nuclear facilities. This potential 
has increased in recent years because of the major upgrading in se- 
curity/safeguards which has been occurring. To date, no serious 
safety problems have actually resulted from this potential conflict. 
However, it is an area which will require continuing vigilance on 
the part of both ES & H personnel as well as security and safe- 
guards personnel. 


26955 (CONF-840257—Vol.1, pp 79-104) Regulations 
and standards. Brynda, W.J. (Brookhaven National Lab., 
Upton, NY). 1984. NTIS, PC A12/MF A01. File Number 
DE84012130. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

Regulations and standards recently published are identified. 
The discussion focuses on selected regulations and standards that 
are considered to have a potential affect on the operation of DOE 
reactor and nuclear facilities or may be of interest to operators of 
these facilities. The DOE prescribes which regulations and stand- 
ards should be applied to its facilities and their degree of applicabil- 
ity. The discussion on regulations is primarily directed at rules pro- 
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mulgated or proposed by the Nuclear Regulatory Commission 
(NRC) in 1983 and includes a proposed Environmental Protection 
Agency regulation for radioactive pollutants. Also addressed are 
new NRC guidelines and the reevaluation of existing NRC regula- 
tions. The discussion on standards address national concensus stand- 
ards sponsored by the ASME, NCRP, ANS and includes the Insti- 
tute of Nuclear Power Operations (INPO) program to publish good 
practices. The discussion centers about describing why the rule or 
standard was published and highlights the requirements and criteria 
they provide. In some instances, NRC interpretations and applica- 
tion are also included. 


26956 (CONF-840257—Vol.1, pp 105-134) TMI-2 les- 
sons learned: planning is the key. Burton, H.M. (EG & G 
Idaho, Inc., Middletown, PA). 1984. NTIS, PC A12/MF 
A01. File Number DE84012130. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

Valuable lessons are being learned in the TMI-2 recovery 
that are applicable to cleanup and decommissioning of Department 
of Energy facilities. Most importantly, it is seen that appropriate 
planning, supported by data acquisition and characterization, is es- 
sential to a project's success. Safety concerns must be addressed as 
a part of the planning process, and a step-by-step approach, with 
intermittent characterization studies, is often required to solve a 
problem. These lessons are discussed in the context of specific 
TMI-2 work in reactor disassembly, waste management, and decon- 
tamination. 


26957 (CONF-840257—Vol.1, pp 181-184) Savannah 


River Laboratory data banks for risk assessment. Durant, 
W.S. (Savannah River Lab., Aiken, SC). 1984. NTIS, PC 
Al12/MF AO01. File Number DE84012130. Contract AC09- 
76SRO00001. 

From DOE nuclear reactor and facility safety conference; 
Rockville, _ USA (27 Feb 1984). 


ie Savannah River Laboratory maintains a series of com- 
puterized data banks primarily as an aid in probabilistic risk assess- 
ment studies for the Savannah River Plant (SRP) facilities. These 
include component failure rates, generic incidents, and reports of 
specific deviations from normal operating conditions. In addition to 
providing data for probability studies, these banks have served as a 
valuable aid in trend analyses, equipment histories, process hazards 
analyses, consequence assessments, incident audits, process problem 
solving, and training. 


26958 (CONF-840257—Vol.1, pp 185- 194) Application 
of probabilistic risk assessment to reprocessing. Perkins, 
W.C. (Savannah River Lab., Aiken, SC). 1984. ‘NTIS, PC 
Al12/MF A0O1. File Number DE84012130. Contract AC09- 
76SRO00001. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

The Savannah River Laboratory uses probabilistic methods 
of risk assessment in safety analyses of reprocessing facilities at the 
Savannah River Plant. This method uses both the probability of an 
accident and its consequence to calculate the risks from radiologi- 
cal, chemical, and industrial hazards. The three principal steps in 
such an assessment are identification of accidents, calculation of fre- 
quencies, and consequence quantification. The tools used at SRL 
include several data banks, logic tree methods, and computer-assist- 
ed methods for calculating both frequencies and consequences. 


26959 (CONF-840257—Vol.1, pp 199-215) Readiness 
review at Rockwell Hanford Operations. Hawkins, A.R. 
(Rockwell Hanford Operations, Richland, WA). 1984. 
NTIS, PC Al2/MF A01. File Number DE84012130. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

Rockwell Hanford Operations uses a formal Readiness 
Review methodology to determine if facilities and processes can 
safely operate. Occupancy use readiness is the basis for structuring 
our reviews. Responsibility for completing a review is given to a 
working group chosen from individuals involved in preparing for 
operation, called a Startup Team. Oversight of the team’s activities 
is provided by an independent Readiness Review Board. Recent 
preparations to resume operations at the PUREX reprocessing plant 
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provide an example of how Readiness is applied to a complex start- 
up. 


26960 (CONF-840257—Vol.1, pp ae DOE Rich- 
land readiness review for PUREX. Zamorski M.J. (Dept. of 
Energy, Richland, WA). 1984. NTIS, PC’ Al12/MF AO1. 
File Number DE84012130. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

For ten months prior to the November 1983 startup of the 
Plutonium and URanium EXtraction (PUREX) Plant, the Depart- 
ment of Energy's Richland Operations Office conducted an oper- 
ational readiness review of the facility. This review was performed 
consistent with DOE and RL Order 5481.1 and in accordance with 
written plans prepared by the program and safety divisions. It in- 
volved personnel from five divisions within the office. The DOE 
review included two tasks: (1) overview and evaluation of the oper- 
ating contractor’s (Rockwell Hanford) readiness review for 
PUREX, and (2) independent assessment of 25 significant aspects of 
the startup effort. The RL reviews were coordinated by the pro- 
gram division and were phased in succession with the contractor's 
readiness review. As deficiencies or concerns were noted in the 
course of the review they were documented and required formal 
response from the contractor. Startup approval was given in three 
steps as the PUREX Plant began operation. A thorough review 
was performed and necessary documentation was to sup- 
port startup authorization in November 1983, before the scheduled 
startup date. 


26961 (CONF-8409115—Absts., pp 68) ee on status 
of EPA’s PRESTO methodology for risks from 
disposal of LLW and BRC wastes. Rogers, V.C.; Hung, 
C.Y.; Cuny, P.A. (Rogers and Associates Engineering 
Corp., Salt Lake City, UT). 1984. NTIS, PC A05/MF AO1. 
File Number DE84016490. 

From 6. annual Low-Level Waste Management Program 
participants’ information meeting; Denver, CO, USA (11 Sep 1984). 

EPA developed the PRESTO methodology and computer 
codes to estimate health impacts to general populations and critical 
population groups from disposal of low-level and below regulatory 
concern (BRC) wastes. The codes determine radionuclides released 
and their transport through multiple air and water pathways to the 
environment. Thereafter, they calculate potential health effects and 
genetic effects from these releases. This paper describes subsequent 
modifications to the PRESTO codes including leaching, ground- 
water migration for unsaturated and arid conditions, modification of 
the calculation of basin residual effects, nuclide decay during oper- 
ations, and waste container failure as a function of time. It also 
briefly describes the four authorized versions of the PRESTO code: 
PRESTO-POP for general population effects from shallow disposal 
options, PRESTO-DEEP for general population effects from deep 
disposal options, PRESTO-CPG for critical population group 
annual dose effects, and PRESTO-BRC for general effect from cer- 
tain disposal alternatives for below regulatory concern wastes. Rep- 
resentative calculaions from each version are presented. 


26962 (INIS-mf—9482, pp 64) Radiation burden of per- 
sonnel on radioactive waste disposal site. Kropikova, S. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslova- 
kia)). Aug 1983. (In Czech). NTIS (US Sales Only), PC 
A08/MF AOl. File Number DE85780916. (CONF- 
8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


26963 (MLM—3247) MRC-Mound Decontamination and 
Decommissioning Safety Program: problems and solutions. 
Wilson, S.C. (Monsanto Research Corp., Miamisburg, OH 
(USA). Mound). 6 May 1985. Contract AC04-76DP00053. 
14p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85012569. 

The Mound Decontamination and Decommissioning (D and 
D) Program is a 17-yr, $121 million project conducted at Mound’s 
Miamisburg, Ohio, site. Because the frequency of industrial acci- 
dents was increasing as the radiation hazards of the D and D pro- 
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gram decreased through the period from 1980 to 1983, a structured 
approach intended to reduce industrial accidents was introduced in 
1983. This safety program, tailored to Mound’s D and D group, 
pared industrial injuries by 68.5% over a 16-month period. This 
report discusses the development and implementation of that safety 
program at Mound. 


26964 (PNCT-N—831-82-01, pp 101-106) Safety assess- 
ment of the FBR fuel reprocessing pilot plant. Ojima, Hisao; 
Ando, Hisataka (Power Reactor and Nuclear Fuel Develop- 
ment Corp., Tokai, Ibaraki (Japan). Tokai Works). Sep 
1982. S (US Sales Only), PC A09/MF AOl1. File 
Number DE85780801. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1981-March 
1982. 

The reprocessing pilot plant for FBR spent fuel from the 
Monju and Joyo reactors is scheduled to start the operation in 
1990s, and the conceptual design is expected to be completed in 
1983. The safety evaluation is important for the design of the plant. 
One of the most effective procedures is to evaluate the safety 
design according to probabilistic risk assessment. But there has not 
been any experience of its application to reprocessing plants. The 
data base including the failure rate, maintenance period and others 
for the equipment must be prepared for calculating the reliability 
and safety of the plant. At present, there are about 15 reprocessing 
plants in the world, but the data base for assessing the safety of re- 
processing plants is insufficient. The purpose of this work is to de- 
velop the PRA procedure which can be applied to the pilot plant, 
to evaluate its safety design, and to compile the data base. The fail- 
ure mode and effect analysis was carried out, and about 500 sheets 
of the FMEA table were obtained. The fault tree analysis for criti- 
cal accidents was performed. To calculate the probability of the oc- 
currence of abnormal events, the modification of various failure 
data in other plants was made. 


26965 (PNL—5500-Pt.1, pp 35-37) Toxicity of thorium 
cycle nuclides. Ballou, J.E. Feb 1985. NTIS, PC A07/MF 
A01. File Number DE85009365. 

In Pacific Northwest Laboratory annual report for 1984 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

The purpose of this project is to investigate the biological 
hazards associated with uranium-thorium breeder fuels and fuel re- 
cycle process solutions. Initial studies, involving rats, emphasize the 
metabolism and long-term biological effects of inhaled **U-75?U 
nitrate and oxide fuel materials and of **!Pa, a major, long-lived, 
radioactive waste product. The incidence of lung tumors in rats ex- 
posed to these nuclides was investigated. 2 figures. 


26966 (PNL—5500-Pt.1, pp 55-57) Gut-related studies of 
radionuclide toxicity. Sullivan, M.F. Feb 1985. NTIS, PC 
A07/MF A01. File Number DE85009365. 

In Pacific Northwest Laboratory annual report for 1984 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

The behavior of radioactive materials is investigated that 
may be ingested as a consequence of a reactor accident, unavoid- 
able occupational exposure, or after release to the environment and 
incorporation into the food chain. Current emphasis is on evaluat- 
ing hazards from ingested actinides as a function of animal age, spe- 
cies, nutrition, and diet, or chemicophysical state of the actinide. 
The authors are also concerned with the behavior of actinides that 
are inhaled and pass through the gastro-intestinal tract after clear- 
ance from the lungs. The radionuclides being investigated are 
238Pu, *1Am, “Cm, '7Pm, Cd, and 7!°Pb. 2 tables. 
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REFER ALSO TO CITATION(S) 26897, 26921, 28188, 29292 


26967 (CONF-8504131—1) Operations monitoring con- 
cept. Consolidated Fuel Reprocessing Program. Kerr, H.T. 
(Oak Ridge National Lab., TN (USA)). 1985. Contract 
AC05-840R21400. 12p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85011550. 

From Physical protection technology workshop; Albuquer- 
que, NM, USA (23 Apr 1985). 


ERA-10/15 / 3706 


Operations monitoring is a safeguards concept which could 
be applied in future fuel cycle facilities to significantly enhance the 
effectiveness of an integrated safeguards system. In general, a varie- 
ty of operations monitoring techniques could be developed for both 
international and domestic safeguards application. The goal of this 
presentation is to describe specific examples of operations monitor- 
ing techniques as may be applied in a fuel reprocessing facility. The 
operations monitoring concept involves monitoring certain in-plant 
equipment, personnel, and materials to detect conditions indicative 
of the diversion of nuclear material. An operations monitoring sub- 
system should be designed to monitor operations only to the extent 
necessary to achieve specified safeguards objectives; there is no 
intent to monitor all operations in the facility. The objectives of the 
operations monitoring subsystem include: verification of reported 
data; detection of undeclared uses of equipment; and alerting the in- 
spector to potential diversion activities. 1 fig. 


26968 (DOE/DP—0001/15) Strategic special nuclear ma- 
terial inventory differences. Semiannual report, October 1, 
1983-March 31, 1984. (USDOE Assistant Secretary for De- 
fense Programs, Washington, DC. Office of Safeguards and 
Security). Jan 1985. 25p. NTIS, PC A02/MF A01l; GPO 
Dep. File Number DE85011963. 

This fifteenth periodic semiannual report of Inventory Dif- 
ferences (ID) covers the first six months of fiscal year 1984 (Octo- 
ber 1, 1983 through March 31, 1984), for the Department of 
Energy (DOE) and DOE contractor facilities possessing significant 
quantities of strategic special nuclear material (SSNM). Inventory 
Differences are simply the differences between the amount of mate- 
rial shown in the accounting records and the amount of material 
reported in the physical inventory. These differences are generally 
due to errors in estimating material in unmeasurable form at the 
time of an inventory, unmeasurable holdup in equipment, measure- 
ment imprecisions, inaccuracies in initial determinations of SSNM 
produced or used in nuclear reactors, and inventory or bookkeep- 
ing errors. Both DOE and contractors operating DOE facilities 
carefully maintain, analyze, and investigate ID data. Inventory Dif- 
ferences are expected in nuclear material processing and are not, in 
and of themselves, evidence of lost or stolen material. On the other 
hand, ID analysis provides valuable information on the effective- 
ness of the safeguards system’s physical protection and material 
control measures as well as a check on the process controls and 
material management procedures. 


26969 (DOE/SR—8001) Regulating criticality safety re- 
motely. Shepard, N.C.; Rollins, R.D. (USDOE Savannah 
River Operations Office, Aiken, SC). 1985. 6p. (CONF- 
850610—23). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85008251. 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 

Fissionable material operations under the purview of the 
DOE are normally conducted by private companies under contract 
to the DOE. The DOE field offices manage and regulate the oper- 
ations of the contractor. Regulation by a government organization 
of a contractor organization with a wide variety of operations in- 
volving fissionable materials requires the effective utilization of all 
available resources to ensure that there is no compromise on safety. 
Hence a system of implementation plans, internal supplemental reg- 
ulations, and guidelines are utilized to ensure adequate safety in the 
handling of fissionable materials. These are included in this report. 


26970 (IEAL—294) Insider adversary study for the 
Office of Safeguards and Security: US Department of Energy. 
Final report. Sutton, R.H. (International Energy Associates 
Ltd., Washington, DC (USA)). 24 Jun 1983. Contract 
ACO01-80DP30223. 308p. NTIS, PC A14/MF A0O1; 1; GPO 
Dep. File Number DE85010603. 

This study provides the Department of Energy (DOE) with 
a comprehensive description of insider adversary activity at its nu- 
clear facilities and those nuclear facilities operated for DOE by its 
contractors. The description is based on DOE's violation records 
from 1965 to 1982. Files were reviewed and data were collected 
from DOE Headquarters, field offices, and selected laboratory and 
contractor records. The quality and completeness of the study's 
data are somewhat limited due to inconsistencies in the organiza- 
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tion, content, and availability of Headquarters and field office case 
reports. File organization and retention periods as well as reporting 
standards vary among DOE offices, facilities, and contractors. The 
range of crime reviewed was extensive and included major as well 
as minor levels of crimes. The criterion used for inclusion of crimes 
in this study was that they were committed by an insider who ex- 
hibited wrongful intent in the commission of the crime. 


26971 (LA—10376-MS) Neutron detector counting capa- 
bilities for *°B-lined and *°°U fission chambers in high 
gamma-ray fluxes. Lindquist, L.O.; Dowdy, EJ. (Los 
Alamos National Lab., NM (USA)). Mar 1985. Contract W- 
7405-ENG-36. 26p. NTIS, PC A03/MF A01; GPO Dep. 
File Number DE85011893. 

This report compares the performance characteristics of '°B- 
lined and fission-neutron detectors in gamma-ray fluxes typical of 
the fields to be encountered during nondestructive testing of irradi- 
ated light-water fuel assemblies stored in water. Using the optimum 
time constants for each of the '°B-lined detectors, the 0.25-in.-dia 
detector had a 5% loss in neutron count sensitivity at 7000 rad/h. 
Similarly, the 0.5-in.-dia detector had a 7% loss at 13,000 rad/h and 
the 1-in.-dia detector had a 5% loss in sensitivity at 1000 rad/h. 
Uranium-235 fission chambers were operated successfully in fields 
above 100,000 rad/h with no loss in neutron counting sensitivity. 
Shielding calculations were done to determine the appropriate 
shield thickness needed for a '°B-lined neutron detector to operate 
in a 50,000 rad/h field, typical of light-water-reactor spent-fuel as- 
semblies stored in water. 7 refs., 4 figs., 9 tabs. 


26972 (NBL—312) Evaluation of the International 
Atomic Energy Agency (IAEA) Safeguards Analytical Labo- 
ratory quality assurance program. Pietri, C.E.; Bracey, J.T. 
(USDOE New Brunswick Lab., Argonne, IL; Martin Mari- 
etta Energy Systems, Paducah, KY (USA)). Feb 1985. Con- 


tract AC05-840U21400. 58p. (ISPO—232). NTIS, PC A04/ 
MF AOl. File Number DE85012078. 


Destructive analysis is used by the International Atomic 
Energy Agency (IAEA) through its Safeguards Analytical Labora- 
tory (SAL) to verify, in part, the inventory of nuclear materials at 
nuclear facilities. The reliability and quality of these meassurements 
must be assured in a systematic manner. The Division of Safeguards 
Evaluation, IAEA, required assistance in developing and imple- 
menting the quality assurance measures for the analytical proce- 
dures used in the destructive analysis of these safeguards samples. 
To meet these needs an ISPO POTAS Task D.53 was instituted in 
which consultants would review with IAEA staff the procedures 
used (or proposed) at SAL for the destructive analysis of safe- 
guards samples and the statistical evaluation of the resulting meas- 
urement data at Headquarters. The procedures included analytical 
methods, qualtiy control measures, and the treatment of data from 
these activities. Based on this review, modifications to the system, if 
required, would be recommended which would provide routine as- 
surance to management that these procedures are functioning prop- 
erly to achieve safeguards objectives. In the course of this review, 
the sample handling procedures, measurement control activities, an- 
alytical methods, reference materials, calibration procedures, statis- 
tical analysis of data, and data management system were studied 
and evaluated. The degree to which SAL (as a total system) 
achieved laboratory quality assurance was assessed by comparison 
to accepted standards of quality assurance. 22 refs., 1 fig. 


26973 (NBL—314) [Mission activities of New Brunswick 
Laboratory]. Progress report, October 1983-September 1984, 
(USDOE New Brunswick Lab., Argonne, IL). Apr 1985. 
72p. NTIS, PC A04/MF A011; GPO Dep. File Number 
DE85011924. 

This report summarizes the mission activities of the New 
Brunswick Laboratory to provide and maintain a nuclear material 
standards and measurement laboratory in support of Federal pro- 
grammatic responsibilities to assure the application of accurate and 
reliable measurement technology for the safeguarding of special nu- 
clear materials. 20 refs., 6 figs., 28 tabs. 
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26974 (PNCT-N—831-82-01, pp 162-164) Nondestructive 
measurements of plutonium concentration and isotopic con- 
tents (JASPAS projects 81-4 and 81-5). Tsuji, Nobuo; Miya- 
hara, Kenji; Asakura, Yoshiro; Kondo, Isao; Masui, Jinichi; 
Ishiguro, Nobuharu; Kawasaki, ; Kataoka, Shinobu; 
Shoji, Kazuhiro (Power Reactor and Nuclear Fuel Devel- 
opment Corp., Tokai, Ibaraki ‘6 x Tokai Works). 
1982. NTIS (US Sales Only), PC A09/MF AOl. File 
Number DE85780801. 

Published in summary form only. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1981-March 
1982. 


26975 (PNCT-N—831-82-01, pp 170-173) Product area 
monitoring system (TASK-D. Suyama, Naohiro; Hayashi, 
Makoto; Ihara, Shigeru; Ohtake, Shige Sugiyama, Toshi- 
hide; Kyue, Tadashi; Shibata, Kan aie Semechaee eshima, Masamichi; 
Kadokura, Itsuo (Power Reactor and Nuclear Fuel Devel- 
opment Corp., Tokai, Ibaraki — Tokai Works). Sep 
1982. NTIS (US Sales Only), PC A09/MF AOl1. File 
Number DE85780801. 

Published in summary form only. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1981-March 
1982. 


26976 (PNCT-N—831-82-01, pp 156-161) Automated 
electromanometer for measurement of the solution content in 
accountability vessels (JASPAS project 81-3). Yamanouchi, 
Tanehiko; Suyama, Naohiro; Hayashi, Makoto; Komatsu, 
Hisato; Fukuari, Yoshihiro (Power Reactor and Nuclear 
Fuel Development Corp., Tokai, Ibaraki (Japan). Tokai 
Works). Sep 1982. NTIS (US Sales Only), PC A09/MF 
AO01. File Number DE85780801. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1981-March 
1982. 

The automated electromanometer system was introduced to 
the Tokai Reprocessing Plant, PNC (Power Reactor and Nuclear 
Fuel Development Corp.), through the Brookhaven National Labo- 
ratory after the demonstration and acceptance testing conducted at 
the Barnwell Nuclear Fuels Plant. It was installed at the input ac- 
countability vessel and the plutonium product accountability vessel 
in the Process Material Balance Area of the plant in 1979. In this 
paper, the results of measurement which were obtained by the field 
operation test in 1981 and the data analysis are described. The 
system consists of a pneumatic scanner, an elec*">manometer, a dig- 
ital voltmeter and a desktop computer, and it » so designed as to 
receive automatically the pneumatic signals on liquid level and den- 
sity along with liquid temperature, leading to the instantaneous and 
accurate calculation of liquid volume. The field test results were 
compared with those of a water manometer. The data showed neg- 
ative deviation from those of the water manometer in the first test. 
This difference became smaller in the second test. The demonstra- 
tion for one year in 1981 showed that the system was very useful 
for the volume measurement of the input accountability vessel and 
the plutonium product accountability vessel. 


26977 (PNCT-N—831-82-01, pp 165-169) Preliminary 
field tests of near-real-time materials accountancy system at 
the Tokai Reprocessing Plant (TASK F). Tsutsumi, Masayori; 
Sawahata, Toshio; Sugiyama, Toshihide; Tanaka, Kazuhiko; 
Suyama, Naohiro (Power Reactor and Nuclear Fuel Devel- 
opment Corp., Tokai, Ibaraki (Japan). Tokai Works). Sep 
1982. NTIS (US Sales Only), PC A09/MF AOl. File 
Number DE85780801. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1981-March 
1982. 

A study of applying the proposed near-real-time material ac- 
countancy model to the Tokai Reprocessing Plant, PNC (Power 
Reactor and Nuclear Fuel Development Corp.), showed that the 
model was feasible and effective to meet the IAEA (International 
Atomic Energy Agency) safeguards criteria in terms of detection 
timeliness and sensitivity. This study using the computer simulation 





technique is shown in _ paper. In order to investigate the appli- 
ili the actual plant, the field test was carried 
process . 8 material balance area (MBA) which 
from the input accountability vessel (IAV) to the 
tability vessel (PAV), in cooperation with JAERI. 
The key measuring points for dynamic physical inventory counts 
(D-PIT) are shown. The results of test evaluation are as follows: 
For timely detection, i: will be able to evaluate an abnormal ac- 
countancy in process by using the MUFd (material unaccounted 
for) obtained by the D-PIT about once every week. Therefore, this 
seems to satisfy the timely detection of IAEA safeguards criteria. 
As for detection, sensitivity and verification procedures, in order to 
clarify these criteria for a large scale reprocessing plant, further re- 
search and development will be required. In addition, since the 
field test was carried out along with normal plant operation, addi- 
tional man-power problem was also considered. 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0702 Radiation Sources 


REFER ALSO TO CITATION(S) 28494, 28545, 28546, 29343 


26978 (BARC—1189) Pipeline leak location using radio- 
tracer technique. Eapen, A.C.; Ajmera, R.L.; Agashe, S.M. 
(Bhabha Atomic Research Centre, Bombay (India). Isotope 
Div.). 1983. 12p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE85900961. 

A radiotracer technique has been developed for the determi- 
nation of leak rate as well as leak location in underground pipelines 
of small and medium diameter. This technique is compared with 
other techniques presently available for solving similar problems. A 
field test employing the new technique for an underground naphtha 
pipeline of M/s Carbide Chemicals Company is described in detail. 


26979 (BNL—36431) Burn-up cross sections of *'Cr, 
5°Fe, ©Zn, Rb, Ru. Katcoff, S. (Brookhaven National 
Lab., Upton, NY (USA)). 1985. Contract AC02-76CH00016. 
Sp. (CONF.850507—6). NTIS, PC A02/MF A0O1; GPO 
Dep. File Number DE85011814. 

From International conference on nuclear data for basic and 
applied science; Santa Fe, NM, USA (13 May 1985). 

Targets of Cr, Fe, Zn, Rb, and Ru were irradiated in the hy- 
draulic tube of the Oak Ridge HFIR reactor at a neutron flux of 
2.6 x 10*° n/cm?sec for 1 day and 20 days. The reactor burn-up 
cross sections (in barns) of the radioactive product nuclides are: 
51Cr, <10; Fe, <10; ©Zn, 60 +- 30; *Rb, <20; Ru, <20. 


26980 (DOE/CH/10211—3) Use of gamma radiation as a 
form of preservation of sweet potatoes. Quarterly progress 
report. (Tuskegee Inst., AL (USA)). 1985. Contract FG02- 
84CH10211. 3lp. NTIS MF AOl; 2; GPO Dep. File 
Number DE85011998. 

This progress report covers: harvest and conditioning fol- 
lowing harvest; effects of y radiation on the sweet potato weevil, 
organoleptic properties of sweet potatoes, protein content of same, 
and sweet potato quality (vitamins, color, texture, and carbohy- 
drates). Evaluation of preliminary results indicate that changes 
should be made in irradiation procedures/conditions and analyses. 
(DLC) 


26981 (PNL-SA—12622) Current regulatory and licens- 
ing status for byproduct sources, facilities and applications. 
Tingey, G.L.; Jensen, G.A.; Hazelton, R.F. (Pacific North- 
west Labs., Richland, WA (USA)). Feb 1985. Contract 
AC06-76RL01830. 8p. (CONF-850314—61). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE85010967. 

From Waste management ‘85; Tucson, AZ, USA (24 Mar 
1985). 

Public use of nuclear byproducts, especially radioactive iso- 
topes, will require approval by various regulatory agencies. Use of 
cesium-137 as an irradiation source for sterilizing medical products 
will require US Nuclear Regulatory Commission (NRC) approval. 
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Two applications have been filed with NRC, and approval is ex- 
pected soon. Widespread use of irradiation for food products de- 
pends on a favorable ruling by the Food and Drug Administration 
(FDA). A ruling is pending that would permit irradiation of fruits 
and vegetables up to 100 krad. NRC also controls the use of iso- 
topes in remote power generators, but little regulatory action has 
been required in recent years. Recent development of radiolumines- 
cent (RL) lighting for runway lights has led to interest by commer- 
cial manufacturers. At the present time, a license has been issued to 
at least one manufacturer for sale of tritium-powered runway lights. 
28 refs., 1 fig. 


26982 Magnetically insulated diode for generating pulsed 
neutron and gamma ray emissions. Kuswa, G.W.; Leeper, 
R.J. (to Dept. of Energy). US Patent Application 6-641, 225. 
16 Aug 1984. 32p. Contract AC04-76DP00789. 

A magnetically insulated diode employs a permanent magnet 
to generate a magnetic insulating field between a spaced anode and 
cathode in a vacuum. An ion source is provided in the vicinity of 
the anode and used to liberate ions for acceleration toward the 
cathode. The ions are virtually unaffected by the magnetic field and 
are accelerated into a target for generating a nuclear reaction. The 
ions and target material may be selected to generate either neutrons 
or gamma ray emissions from the reaction of the accelerated ions 
and the target. In another aspect of the invention, a field coil is em- 
ployed as part of one of the electrodes. A plasma prefill is provided 
between the electrodes prior to the application of a pulsating poten- 
tial to one of the electrodes. The field coil multiplies the applied 
voltage for high diode voltage applications. The diode may be used 
to generate a ’Li(p,y)®Be reaction to produce 16.5 MeV gamma 
emission. 
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REFER ALSO TO CITATION(S) 28736 


26983 (MLM—3248) Neutron flux, spectrum, and dose 
equivalent measurements for a 4500-W(th) 7°*PuQ, general 
purpose heat source. Anderson, M.E. (Monsanto Research 
Corp., Miamisburg, OH (USA). Mound). 9 May 1985. Con- 
tract AC04-76DP00053. 13p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85011361. 

The total emission rate is (4.5 +- 0.4) 107 n/s, and the aver- 
age neutron energy is (1.64 +- 0.07) MeV. The factor for convert- 
ing from neutron fluence to dose equivalent for this spectrum is 
(3.10 +- 0.24) 10-° mRem/n-cm~?. The factor for converting from 
neutron fluence to tissue absorbed dose is (3.18 +- 0.26) 107® 
mRad/n-cm~2. 
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REFER ALSO TO CITATION(S) 28002 
0801 Production 


REFER ALSO TO CITATION(S) 26587, 27032, 27110, 28182, 28183 


26984 (FRNC-TH—1576) Production of hydrogen from 
water. Thermoelectrochemical cycle with magnesium sulfate. 
Steinmetz, D. (Institut National Polytechnique, 31 - Tou- 
louse (France)). 1981. 169p. (In French). NTIS (US Sales 
Only), PC A08/MF A0O1. File Number DE85750968. 

Hydrogen production by electrolysis and thermochemical 
cycles is reviewed. Then the thermodynamics of magnesium sulfate 
cycle is examined. Kinetics of thermal decomposition of MgSO, 
and of electrochemical oxidation of sulfite are experimentally stud- 
ied. Intensity-potential curves are determined with carbon, platinum 
or gold electrodes, at atmospheric pressure in the range 20 - 60°C 
for concentration up to 4.85 mole SO:2/1. Electrolysis of magnesium 
bisulfite gives better results than sulfuric acid and for current densi- 
ty over 1000A/m? and reasonable overvoltage higher pressure and 
temperature around 120°C are required. 
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26985 (FRNC-TH—1767) Hydrogen production using a 
magnesium sulfate-based hybrid cycle. Electrochemical as- 
pects. Louche, D. (Institut National Polytechnique, 31 - 
Toulouse (France)). May 1982. 219p. (In French). NTIS 
(US Sales Only), PC A10. File Number DE85750967. 

The electrochemical part of a hybrid cycle for hydrogen 
production by water dissociation is studied. The chemical reaction 
used is oxidation of acid sulfites in sulfates for concentration be- 
tween 1 to 10 moles/liter. The activity coefficient of concentrated 
acid sulfite is independent of concentration. Electro-oxidation is re- 
alized on various anodic materiels for the determination of reaction 
mechanisms. Stability of magnesium bisulfite solutions is examined. 
The thermoelectrochemical cycle is compared to direct or indirect 
water electrolysis. 


26986 (MRI/SOL—1101, pp 291-316) Production of hy- 
drogen from solar sources. Khalifa, A.M.A. (King Abdul- 
Aziz Univ., Jeddah, Saudi Arabia). 1982. NTIS, PC Ai9/ 
MF AOl. File Number DE84015232. (CONF-820312—; 
SERI/CP—270-1521). 

From Solar storage workshop; Jeddah, Saudi Arabia (21 
Mar 1982). 

With the cost of fossil fuel increasing and its reserve deplet- 
ing, a search for new energy sources is being considered. Solar 
energy, which is a candidate, suffers from intermittence of supply. 
Therefore, it is necessary to look for a synthetic fuel that can be 
produced by solar energy and can be easily stored, transported, and 
used in most of the traditional fossil fuel applications. In fact, hy- 
drogen meets all these requirements. It is also a clean, nonpolluting, 
and inexhaustible fuel. Thus, the solar hydrogen production system 
offers a good solution to the energy problem. Direct and indirect 
solar sources can be prepared in three forms for hydrogen produc- 
tion; namely, thermal, electric, and photon energies. This paper re- 
views and discusses water splitting techniques to produce hydro- 
gen, which are, mainly, direct thermal, thermochemical, electroly- 
sis, and photolysis. There are also hybrid methods that combine 
two or more of these methods. The feasibility of solar energy as a 
primary source for these methods is very promising, and different 
alternatives for solar systems are discussed and some examples are 
given of possible industrial solar hydrogen production systems. 


26987 (SERI/PR—231-2619, pp 55-56) Photobiological 
production of hydrogen. Wall, J. (Univ. of Missouri, Rolla). 
Jan 1985. OSTI. File Number T185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

The objective of this research is to genetically engineer a 
photosynthetic bacterium (PSB) that can produce hydrogen at max- 
imum rates. The biochemistry and physiology of hydrogen produc- 
tion in PSB will be determined. Natural PSB production of hydro- 
gen will then be deregulated by genetic means, and the hydrogen- 
production-enhancing genes will subsequently be transferred into 
PSB. 


26988 (SERI/PR—231-2619, pp 11-12) Hydrogen pro- 
duction by photosynthetic bacteria. Weaver, P.F. (Solar 
Energy Research Institute, Golden, CO). Jan 1985. OSTI. 
File Number T185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

The objective of this research program is to enable the re- 
covery of incident radiant energy as combustible energy (hydrogen) 
through the use of photosynthetic bacteria. The hydrogen metabo- 
lism of photosynthetic bacteria will be determined under controlled 
light and dark conditions. Through environmental or genetic ma- 
nipulations, the rates and duration of hydrogen production and the 
extent of substrate conversion will be enhanced. Enzyme systems 
used by the photobacteria for hydrogen production will be charac- 
terized. 


26989 (SERI/PR—231-2619, pp 56-57) Genetic engi- 
neering of hydrogen evolution in blue-green algae. Shanmu- 
gam, K.T. (Univ. of Florida, Gainesville). Jan 1985. OSTI. 
File Number T185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 
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The objective of this project was to maximize hydrogen pro- 
duction from blue-green algae through genetic manipulation. The 
location of hydrogen-producing genes on the chromosome of E. 
coli was mapped. The E. coli hydrogen-producing genes were then 
cloned and transferred to blue-green algae. The nitrogenase dere- 
pressed mutant strains were tested for their ability to derepress 
other enzyme systems involved in cellular nitrogen metabolism. 
This nitrate assimilation system and, in particular, the enzyme ni- 
trate reductase were studied in detail. 


26990 Nucl activation of coordinated carbon mon- 
oxide. Part 3. Hydroxide and methoxide reactions with the 
trinuclear clusters Ms(CO):2 (M = Fe, Ru, or Os): implica- 
tions with regard to catalysis of the water gas shift reaction. 
Gross, D.C.; Ford, P.C. (Univ. of California, Santa Bar- 
bara). Journal of the American Chemical Society; 107: No. 3, 
585-593(6 Feb 1985). 

Reported are quantitative investigations of the reactions of 
the triangular clusters Ms(CO):2 (M = Fe, Ru, or Os) with meth- 
oxide ion in solution. In methanol under a CO atmosphere, both the 
osmium and ruthenium species form stable 1:1 methoxycarbony] ad- 
ducts (Ms(CO):2 + NaOCHs = [Ms(CO):1(CO2CHs)]Na); howev- 
er, for the triiron analogue this adduct undergoes fragmentation to 
give Fe(CO),(CO2CHs)~. Initial adduct formation in each case 
occurs with an equilibrium constant of about 10° M~*. In mixed tet- 
rahydrofuran/methanol solutions, K/sub eq/ for 
Rus(CO):1(CO2CHs)~ is much larger, an indication of the greater 
activity of NaOCHs in the less protic solvent. Notably, in such <ol- 
vent mixtures, the presence of ~xcess methoxide also led to the for- 
mation of 2:1 adducts. Rates of .Jduct formation were examined by 
using stopped-flow kinetics techniques, and it was shown that in 
methanol the second-order rate constants (25°C) are 11.3 x 10% 2.1 
x 10%, and 0.6 x 10° M™! s“! for Fes(CO)i2, Rus(CO)2, and 
Oss(CO)i2, respectively. Rates were much higher in the mixed 
THF(tetrahydro-furan)/CH3;OH solutions; for example, ki (25°C) 
for Rus(CO)i2 is 2.0 x 105 M~! s~? in 90/10 THF/CH3OH (v/v). 
Monosubstitution of the ruthenium cluster with (CHsO)sP markedly 
reduced the reactivity toward the anionic nucleophile. The reaction 
of the triruthenium species with hydroxide (Rus(CO)i2 + OH™ = 
Rus(CO):1(CO2H)- — HRus(CO)::~ + CO) was also investigated. 
Analysis of the reaction kinetics leads to the conclusion that forma- 
tion of the initial hydroxycarbonyl adduct is somewhat less favor- 
able and is slower than the analogous reaction of methoxide. 
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26991 (CONF-821026—, pp 873-888) Turbulent burning 
chemical 


of hydrogen: upper-bound kinetic models accounting 
for the influence of temperature fluctuations. Tennankore, 
K.N.; Tamm, H. (Atomic Energy of Canada Ltd., Pinawa, 
Manitoba). 1982. NTIS, PC A99/MF A0Ol1. File Number 
T1I84016099. 
From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 
Simulation methods for combustion ‘under flowing conditions 
often use a single reaction model to describe the burning process, 
which actually comprises many intermediate reactions. Thus, for 
turbulent combustion, the time-average burning rate, r/sub b/, is 
described by a single Arrhenius reaction rate involving the initial 
reactants, r/sub b/ = A exp [-E/sub a//R anti T] [F] [O] where 
E/sub a/ is an active energy, anti T is the mean temperature, [F] 
and [O] are concentrations of the fuel and the oxidizer, R is the uni- 
versal gas constant, and A is a constant. Since the intermediate re- 
actions are usually described by similar equations, their instantane- 
ous rates have a non-linear dependence on the instantaneous tem- 
perature. Also, the mean temperature and the temperature fluctua- 
tions vary over a side range in practical systems, so that the equa- 
tion cannot properly describe the overall result of the time-average 
intermediate reaction rates. Here the authors present a method to 
determine upper-bound rates for the overall reaction from the rates 
for all the intermediate reactions under these conditions. This pro- 
vides an indication of maximum rate of combustion when kinetics 
control the burning. Further, the authors illustrate the method by 
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applying it to laminar and turbulent burning of hydrogen in air and 
in air-water vapor atmospheres. 


26992 (CONF-821026—, pp 961-1006) sertomaeate det- 
onations. Lee, J.H.S.; eee Guirao, C.; Benedick, 
W.B.; herd, J.E. (McGill Univ., Montreal, Quebec). 
1982. NTIS, PC A99/MF A0O1. File Number TI84016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuq NM, USA (3 Oct 1982 

General aaa ee karan Siekasaie: are 
briefly discussed. The importance of cellular structure and cell size 
to detonation initiation, transmission and failure is emphasized. Ex- 
perimental measurements of cell size A for hydrogen-air-carbon di- 
oxide mixtures are presented. Results of large- and small-scale criti- 
cal tube diameter measurements are presented. Mean detonation ve- 
locities and pressures have been measured and compared to the the- 
oretical Chapman-Jouguet values. Critical energies for direct initi- 
ation by high explosives have been calculated from the detonation 
kernel theory and the measured cell sizes. These energies are in 
good agreement with previous critical charge mass experiments of 
Elsworth for hydrogen-air mixtures and demonstrate the remarka- 
ble desensitizing action of small amounts of an inert diluent. A 
comprehensive kinetic scheme for hydrogen oxidation has been 
used in a one-dimensional reacting flow computation to predict 
idealized, steady-state reaction zone structures of the ZND detona- 
tion model. No evidence is found in the calculations of a limiting 
hydrogen concentration below which detonations cannot exist; 
however, a strong dependence on reaction mechanism and the ther- 
modynamic path is observed for very lean mixtures. 


26993 (CONF-821026—, pp 1007-1026) Predictions of 
of mixtures. Roller, S.F.; 

Shepherd, J.E. (Sandia National Labs., Albuquerque, NM). 

1982. NTIS, PC A99/MF A0O1. File Number T184016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

In order to realistically assess the detonation hazard of hy- 
drogen-air-steam mixtures, the detonation cell size must be known. 
Lacking measurements of the cell size, we have devcloped as esti- 
mation technique based on the empirical relationship between cal- 
culated reaction zone lengths and measured cell diamete1. for hy- 
drogen-air mixtures. Reaction zone lengths are calculated frum the 
classical ZND model of one-dimensional detonation using a com- 
prehensive hydrogen oxidation scheme. Both estimated cell diame- 
ters and critical initiation energies increase rapidly with either 
steam or carbon dioxide dilution. 


26994 (CONF-821026—, pp 931-952) Relation between 
energy and power for direct initiation of hydrogen-air detona- 
tions. Dabora, E.K. (Univ. of Connecticut, Storrs). 1982. 
NTIS, PC A99/MF A01. File Number TI84016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

A shock tube tec! technique is used to determine the energy and 
power needed to directly initiate a detonation in a stoichiometric 
H-air mixture. In this technique the total initiation energy is varied 
by varying the driver length whereas the power which is related to 
the initiating Mach number is varied by changing the pressure ratio 
between the driver (He) and the driven gas (H2-air) which was kept 
at .5 atmosphere. Three driver lengths are used, namely 2”, 4” and 
8”. For each driver the pressure ratio was varied and the location 
where a CJ velocity is reached is noted. By extrapolation, ihe con- 
ditions necessary for developing a CJ velocity at infinity are then 
determined. These conditions which can be translated into energy 
and power requirements from each driver are then plotted to deter- 
mine the relationship between these ters. The resulting rela- 
tionship is found to be (E-10) (P-27) = 555 J x Kw/cm‘ when the 
energy, E is expressed in J/cm? and the power, P in Kw/cm2? This 
result indicates also that the minimum initiation energy for a planar 
detonation is 10 J/cm? Extension of this result to cylindrical and 
spherical geometries is made and the results are compared to values 
found in the literature. 


26995 (CONF-821026—, PP oo Hydrogen-air de- 
flagrations: 


recent ; Chan, C.; Knystautas, 
(McGill Univ., Montreal, ae 1982. NTIS, PC 


R. 
A99/MF AOI. File Number T184016099. 
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From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

This paper will summarize the results obtained to date in the 
joint research program between the Shock Wave Physics Research 
Laboratory and Sandia National Laboratory. In the investigation of 
He-air deflagrations, the following problems are being carried out: 
1) the rate of turbulent flame accelerations by repeated obstacles 
(orifice plates and wire screens); 2) optimum turbulent flame speeds 
and transition to detonations; 3) the influence of confinement (or 
side venting) on the rate of flame acceleration by repeated obsta- 
cles; 4) the influence of Ha concentrations and diluents (CO2, H2O) 
on flame acceleration; 5) quenching diameter for the turbulent jet 
ignition of He-air by Heair combustion products; 6) influence of 
strong jet ignition on rate of pressure rise; and 7) the Taylor-Mark- 
stein instability mechanism of flame acceleration. Important results 
and conclusions from each of the ab»ve mentioned problems are 
described. The experiments are also czrried out with other common 
hydrocarbon fuels (e.g., methane) to provide a basis for comparison 
to assess the relative hazards of He. 


26996 (NUREG/CP—038, pp 581-594) Ignition of hy- 
drogen/oxygen/nitrogen mixtures exposed to two co - 
tion dependent ignition sources. Benz, F.J. (NASA JSC 
White Sands Test Facility, Las Cruces, NM). 1982. NTIS, 
PC A99/MF AOl - GPO. File Number 1184016099. 
(CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albucuerque, NM, USA (3 Oct 1982). 

White Sands Test Fa: ity performed a series of tests to de- 
termine the ignition characteristic of hydrogen/oxygen/nitrogen 
mixtures. The testing was performed to assess the ignition hazard 
on board the Space Transportation System (STS) ‘rom possible 
leakage of hydrogen, oxygen and nitrogen. The ignition sources 
consist 1 of an exhaust duct that exposed a heated surface through 
a 1/4 iuch crack in the insulation and a heated surface that existed 
at the bottom of a 0.75-inch diameter, 2-inch long tube. These igni- 
tion sources were fabricated to simulate the exhaust duct and the 
hydrazine injector tube in the auxiliary power unit on board the 
STS. The data obtained using these ignition sources were compared 
with data obtained using common ignition sources such as electrical 
spark, hot surfaces, etc. The results indicated that the configuration 
aspects of the ignition source had significant affects on the ignition 
characteristics of hydrogen mixtures. 


26997 ee eee pp 595-608) Extinction - 
corrugated hydrogen/air flames. Mizomoto, M.; Asaka, Y 
Ikai, S.; Law, C.K. (Keio Univ., Yokohama, Japan). i982, 
NTIS, PC ‘A99/MF AOl1 - GPO. File Number TI84016099. 
(CONF- 821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

Recent studies on flammability limits reveal the importance 
of flow nonuniformity, flame curvature, and molecular and thermal 
diffusivities in determining the extinguishability and the associated 
limits of premixed fuel/air flames. In particular, it is found that con- 
ditions which favor extinction of a lean flame may cause intensifica- 
tion of a rich flame. In the present study the authors have experi- 
mentally determined the extinction characteristics and limits of 
highly curved hydrogen/air flames as represented by the opening 
of bunsen flame tips. Results show that the tip opens at a constant 
fuel equivalence ratio of phi = 1.15, regardless of the velocity and 
uniformity of the upstream flow. This critical mixture concentra- 
tion, while being rich, is still on the lean side of that corresponding 
to the maximum burning velocity (phi = 1.8), implying that for 
highly diffusive systems, the relevant reference concentration is that 
for maximum burning velocity instead of stoichiometry. 
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26998 (BNL—36070) Flash pyrolysis of biomass with re- 
active and non-reactive gases. Steinberg, M.; Fallon, P.T.; 
Sundaram, M.S. (Brookhaven National Lab., Upton, NY 
(USA)). Mar 1985. Contract AC02-76CH00016. 28p. 
(CONF-850355—1). NTIS, PC A03/MF A01; GPO Dep. 
File Number DE85010962. 

From 3. European Communities energy from biomass con- 
ference; Venice, Italy (25 Mar 1985). 

The process chemistry of the flash pyrolysis of biomass 
(wood) with the reactive gases, H, and CH, and with the non-reac- 
tive gases He and Nz is being determined in a 1” downflow tubular 
reactor at pressures from 20 to 1000 psi and temperatures from 600 
to 1000°C. With hydrogen, flash hydropyrolysis leads to high 
yields of methane and CO which can be used for SNG and metha- 
nol fuel production. With methane, flash methanolysis leads to high 
yields of ethylene, benzene and CO which can be use: for the pro- 
duction of valuable chemical feedstocks and methanol ‘ransporta- 
tion fuel. At reactor conditions of 50 psi and 1000°C and cpproxi- 
mately 1 sec residence time, the yields based on pine wood carbon 
conversion are up to 30% for ethylene, 25% for benzene, and 45% 
for CO, indicating that over 90% of the carbon in pine is converted 
to valuable products. Pine wood produces higher yields of hydro- 
carbon products than Douglas fir wood; the yield of ethylene is 2.3 
times higher with methane than with helium or nitrogen, and for 
pine, the ratio is 7.5 times higher. The mechanism appears to be a 
free radical reaction between CH, and the pyrolyzed wood. There 
appears to be no net production or consumption of methane. A pre- 
liminary process design and analysis indicates an economically com- 
petitive system for the production of ethylene, benzene and metha- 
nol based on the methanolysis of wood. 8 reis., 18 figs., 1 tab. 


26999 (CONF-850513—Absts.) Seventh symposium on 
biotechnology for fuels and chemicals: program and abstracts. 
(Oak Ridge National Lab., TN (USA)). 1985. Contract 
AC05-840R21400. . NTIS, PC A0S/MF A011; GPO 
Dep. File Number DE85011197. 

From Symposium on biotechnology for fuels and chemicals; 
ame * - TN, USA (13 May 1985). 

This publication contains abstracts of papers and poster ses- 
sions presented at the Symposium. Sessions addressed the following 
topics: thermal/chemical processing; applied microbial research; in- 
novative bioconversion systems; bioprocess engineering; and future 
trends in biotechnology. 


27000 (CONF-8305266—Absts., pp 2, Paper 3) Exami- 
nation of Fischer-Tropsch synthesis in a slurry-phase, bubble- 
column reactor. Wham, R.M.; Rodgers, B.R. (Oak Ridge 
National Lab., TN). 1983. NTIS, PC A02/MF AOl. File 
Number DE85900467. Contract W-7405-ENG-26. 

From Annual spring symposium of Tri-State Catalyst Club - 
synthetic fuels; Lexington, KY, USA (18 May 1983). 

Slurry-phase Fischer-Tropsch synthesis in a bubble-column 
reactor requires knowledge of catalyst selectivity and hydrodyna- 
mics of bubble-column reactors. Previous work by Huff and Satter- 
field concerning catalyst behavior was utilized in choosing an ap- 
propriate catalyst and liquid phase for this study. Previous work 
showed that the Flory molecular weight distribution predicted the 
relationship between mole fraction of a given product and the 
number of carbon atoms in that product over the operating range 
of interest. Hydrodynamic studies were then performed to simulate 
a Fischer-Tropsch reactor in a Plexiglas column 5.08 cm ID and 
183 cm tall. Hexane was used in a batch-liquid operation; nitrogen 
was sparged through a fritted stainless steel disc. Bubble size was 
affected by axial position in the column and pore size of the gas 
sparger. Within experimental error, bubble size was not dependent 
on gas velocity. Gas holdup was expressed as a function of gas ve- 
locity by €/sub g/ = 0.0694 U/sub g//sup 0.976/. Four generalized 
correlations for predicting gas holdup were surveyed, but none sat- 
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isfactorily predicted our data. However, data obtained from other 
Fischer-Tropsch systems were in good agreement with our experi- 
mental data. The presence of solids decreased gas holdup as much 
as 50% for superficial gas velocities above 1.5 cm/s. At this gas ve- 
locity, the flow regime changed from bubbly flow to semiturbulent 
(swirling, bubbly) flow. 


27001 (CONF-8305266—Absts., pp 2, Paper 8) Synthe- 
sis gas conversion to high octane a dual reactor 
unit. Diffenbach, R.A.; Blackwell, A.G.; Fauth, D.J.; 
Schehl, R.R. 1983. NTIS, PC A02/MF A0Ol1. File Number 
DE85900467. 

From Annual spring symposium of Tri-State Catalyst Club - 
synthetic fuels; Lexington, KY, USA (18 May 1983). 

Coal-derived synthesis gas can be converted to a high octane 
gasoline using a number of approaches. If the syngas ratio is suffi- 
ciently high (>2) then the syngas cari first be converted to metha- 
nol, which is then reacted over a shape selective zeolite catalyst to 
yield gasoline using Mobil M-T-G technology. If the syngas ratio is 
low (= 1), then two different approaches are under study. The first 
involves the single step conversion using a hybrid catalyst consist- 
ing of either a methanol synthesis catalyst or a Fischer-Tropsch (F- 
T) catalyst with a zeolite catalyst. Instead of a single reactor unit, a 
dual reactor unit may be used, consisting of a F-T catalyst in the 
first reactor and a zeolite catalyst in the second reactor. The dual 
reactor approach, to be described in this paper, has the advantages 
over the single reactor approach of facile regeneration of the zeo- 
lite catalyst without affecting the performance of the F-T catalyst 
as well as the ability to select the optimum temperature of the F-T 
as well as the zeolite catalyst. The temperature in the first reactor 
initially was 275°C and was increased to 280°C after 26 days on 
stream. The second reactor (ZSM-5) was not brought on stream 
until it had been determined steady-state conditions were achieved 
over the F-T catalyst (6 days). After first maintaining the tempera- 
ture of the ZSM-5 at 315°C for 8 days to observe the rate of deac- 
tivation of the catalyst, the temperature of the ZSM-5 was in- 
creased to 365°C over a 17-day period to compensate for deactiva- 
tion of the ZSM-S. 


27002 (DOE/PC/50816—10) Metal boride catalysts for 
indirect liquefaction. Quarterly technical progress report, De- 
cember 1, 1984-February 28, 1985. Bartholomew, C.H. 
(Brigham "Young Univ., Provo, UT (USA)). 27 Apr 1985. 
Contract FG22-82PC50816. 22p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE8 10689. 

During the tenth quarter a sodium-free cobalt boride catalyst 
was prepared by a new technique involving chemical reduction of 
cobalt nitrate in tetrahydrofuran with 1% B2Hs/He. The Fischer- 
Tropsch laboratory reactor system was modified by placing the 
back-pressure regulator in the sampling line just ahead of the sam- 
pling valve. This enables tests to be made over a wide range of 
pressure without having to change the sample loop size. A waxy 
material deposited on unsupported cobalt boride (CoB-102) during 
synthesis was found to contain Ci:-C/sub 30+/ hydrocarbons. 24 
refs., 1 fig., 2 tabs. 


27003 (DOE/PC/70028—T2) Improved catalysts for 
liquid hydrocarbon fuels from syngas. Second quarter techni- 
cal progress report, January-March 1984, (Union Carbide 
Corp., Tarrytown, NY (USA). Molecular Sieve ia 
1984. Contract AC22-84PC70028. 168p. NTIS, PC A08 
A01; 1; GPO Dep. File Number DE85011062. 

The objective of the contract is to consolidate the advances 
made during the the previous contract in the conversion of syngas 
to motor fuels using Molecular Sieve-containing catalysts and to 
demonstrate the practical utility and economic value of the new 
catalyst/process systems with appropriate laboratory runs. Results 
of the nine tests conducted during the quarter have provided in- 
sights into the development of the intimately contacted, cobalt/ 
UCO-103, class of catalyst which should prove useful in guiding 
future work. Attempts at improving motor fuel quality by the in- 
corporation of second shape-selective components into the cobalt/ 
UCC-103 catalyst were unsuccessful. Problems with the testing of a 
UCC-107-containing catalyst were inconclusive, but a catalyst con- 
taining S115 showed no improved product quality. The metal addi- 
tive X; was shown to have beneficial effects in reducing the pro- 
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duction of methane, although it also greatly depressed the catalyst’s 
conversion activity. The advantages of replacing cobalt as the 
active Fischer-Tropsch metal with Xs was investigated. The Xs 
catalysts showed desirable properties in the highly olefinic product 
and the higher relative activity per weight percent metal; however, 
the catalyst produced excessive methane and showed poor stability. 
A catalyst containing 17% cobalt produced an initial specific activi- 
ty of 8; at the usual cobalt levels of 4 to 7%, the initial specific 
activity has rarely been as high as 2. This catalyst demonstrated the 
potential activity obtainable by increasing the cobalt concentration 
and removing any second shape-selective component, and further 
demonstrated the need for metal additives for stability. An attempt 
to regenerate this catalyst with oxygen - the first time this idea has 
been tested - proved unsuccessful. 109 figs., 8 tabs. 


27004 (LBL—18824) Measurement of combustion species 
by electron impact fluorescence. Peterson, R.; Ikegawa, M.; 
Lucas, D. (Lawrence Berkeley Lab., CA (USA)). Apr 1985. 
Contract AC03-76SF00098. 3lp. (CONF-8504113—3). 
NTIS, PC A03/MF A011; GPO Dep. File Number 
DE85011163. 

From Central States Section and Western States Section of 
the Combustion Institute spring technical meeting; San Antonio, 
TX, USA (22 Apr 1985). 

We have developed a new diagnostic technique for the time- 
resolved measurement of chemical species important in combustion 
systems. The method is based on electron impact fluorescence from 
atoms and molecules in an expanding free jet. Spectra were ob- 
tained from the electron impact of CO, CO2, CHi, Os, air, and Ar 
at different electron energies in a steady-state system. We have 
demonstrated the application of the technique for monitoring tran- 
sient events by continuously measuring a single frequency unique to 
a particular species during combustion of spark-ignited methane/ 
oxygen/argon mixtures. Advantages of the technique are discussed, 
and include fast temporal response, high sensitivity and selectivity, 
simultaneous multi-species detection, and low equipment costs. 20 
refs., 12 figs., 1 tab. 


= (NP—5770286) Hydrocarbon mixtures from bio- 
Buhs, C. (Technische Univ. Clausthal, Clausthal-Zel- 
lerfeld (Germany, F.R.). Fakultaet fuer — Huetten- 
wesen und Maschinenwesen). 1 Dec 1983. 100p. (In 
German). NTIS (US Sales Only), PC A05/MF AOl. File 
Number DE85770286. 
All the experiments were done in a stirred autoclave heated 
from outside. Depending on the raw material, between 10 and 20 g 
of dry mass are filled into 20 to 110 g of water. The pressure of the 
reaction is up to 250 bar, depending on the maximum process tem- 
perature. Apart from the different materials used, the reaction tem- 
perature was varied between 200 and 400°C and the reaction time 
at the reaction temperature between 0 and 60 minutes. The product 
distribution was determined, a gas chromatograph analysis of the 
product gases was carried out and products similar to oil were ana- 
lysed in the experiments. The extracts were assessed according to 
the H/C ratio, the mean mol mass and the IR and NMR spectrum. 


27006 (PNL—5442) Biomass Thermochemical Conversion 
Program. 1984 annual report. Schiefelbein, G.F.; Stevens, 
D.J.; Gerber, M.A. (Pacific Northwest Labs., Richland, 
WA (USA)). Jan 1985. Contract AC06-76RL01830. 68p. 
NTIS, PC A04/MF A0Ol; GPO Dep. File Number 
DE85011867. 

The objective of the program is to generate scientific data 
and conversion process information that will lead to establishment 
of cost-effective process for converting biomass resources into 
clean fuels. The goal of the program is to develop the data base for 
biomass thermal conversion by investigating the fundamental as- 
pects of conversion technologies and by exploring those parameters 
that are critical to the conversion processes. The research activities 
can be divided into: (1) gasification technology; (2) liquid fuels 
technology; (3) direct combustion technology; and (4) program sup- 
port activities. These activities are described in detail in this " 
Outstanding accomplishments during fiscal year 1984 include: (1) 
successful operation of 3-MW combustor/gas turbine system; (2) 
successful extended term operation of an indirectly heated, dual bed 
gasifier for producing medium-Btu gas; (3) determination that 
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oxygen requirements for medium-Btu gasification of biomass in a 
pressurized, fluidized bed gasifier are low; (4) established interde- 
pendence of temperature and residence times on biomass pyrolysis 
oil yields; and (5) determination of preliminary technical feasibility 
of thermally gasifying high moisture biomass feedstocks. A bibliog- 
raphy of 1984 publications is included. 26 figs., 1 tab. 


27007 (SERI/PR—231-2619, pp 46-47) Physiology of 
acetogenic bacteria. Mah, R.A. (Univ. of California, Los An- 
geles). Jan 1985. OSTI. File Number T185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

The objective of this project is to increase the understanding 
of the physiology of acetogenic bacteria responsible for the conver- 
sion of long-chain fatty acids to acetate, the main precursor of 
methane in anaerobic digestion. The work will involve (1) prepara- 
tion of monoxenic cocultures of Syntrophobacter wolinii with 
methanogenic bacteria; (2) determination of the effects of acetate 
concentration on growth of Syntrophomonas wolfei using dixenic 
cultures containing Methanospirillum hungatei and Methanosarcina 
barkeri strain 227; and (3) determination of the nutritional charac- 
teristics of obligate proton-reducing bacteria by testing their 
growth rates on several media. 


27008 (SERI/PR—231-2619, pp 51-52) Continuous cul- 
ture biomass fermentation studies. Gaddy, J. (Univ. of Ar- 
kansas, Fayetteville). Jan 1985. OSTI. File Number 
TI85002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

The objective of this effort will be to use continuous reac- 
tors to further study the conversion of corn stover to methane at 
mesophilic temperatures. The studies will be directed at improving 
the kinetics and reducing reactor volume through high solids feed, 
cell recycle, and culture enhancement. The maximum permissible 
solids concentration within the anaerobic digestion reactor is limit- 
ed by the need to maintain fluidity of the reaction mixture. For 
corn stover this limit is 10% solids. Previous studies have not ex- 
ceeded this loading rate. By feeding liquids and solids separately, 
however, the only limit of feed concentration is the fluidity of the 
reactor contents. Thus, a 30% solids feed fraction with a 66% con- 
version rate could still result in a fluid reaction mixture. 


27009 (SERI/PR—231-2619, pp 53-54) Assessment of 
commercial scale anaerobic digesters. Ashworth, J. (ARD, 
Inc., Burlington, VT). Jan 1985. OSTI. File Number 
T185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

The objective of this effort is to determine the universe of 
commercial applications of anaerobic digestion technology, choose 
representative applications for extensive evaluation and data collec- 
tion, and finally to summarize areas of research that will address 
problems encountered in use. Personal contacts and available sur- 
veys will be used to establish the universe of applications and to 
gather basic data. Then particular sites will be chosen for extensive 
evaluation that give maximum attention to differences among diges- 
tive applications so that sample data can be used to construct and 
test hypotheses about problems encountered across a wide range of 
applications. Data collected from sites will be used to identify di- 
gestive performance and to quantify the benefits that can be expect- 
ed from technology R and D. 


27010 (SERI/PR—231-2619, pp 49-50) Pure starter cul- 
ture. Wolin, M. Jan 1985. OSTI. File Number T185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

The purpose of this project is to introduce the concept of 
using pure starter cultures for practical methanogenesis. Continuous 
culture systems will be established for the complete bioconversion 
of cellulose to methane and carbon dioxide by pure cultures of a 
cellulolytic (acid-forming) bacterium, and methanogenic bacteria 
that use hydrogen to reduce carbon dioxide to methane and 
produce methane and carbon dioxide from acetate. Different cellu- 
lolytic strains and different hydrogen- and acetate-using methano- 
gens will be tested for efficiency of interaction and methanogenesis. 
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The effect of cellulose, nitrogen, and phosphorus turnover time will 
be measured. Fermentation of newsprint by pure culture communi- 
ties will be conducted using the most efficient bacterial strains de- 
veloped as a result of testing using cellulose as the substrate. 


27011 (SERI/PR—231-2619, pp 52) Evaluate Hz detec- 
tion as a feedback control. Leuschner, A. (Dynatech R and 
D, Cambridge, MA). Jan 1985. OSTI. File Number 
1185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

Solid-state detectors may be used for hydrogen gas detection 
within an operating anaerobic digester. The consideration of several 
potential sensor/detector systems must be confirmed before final se- 
lection is made. The selected sensor will be tested in a working 
high-rate digester. Then a chemical engineering analysis of results 
for design of a feedback control system will be performed. Detec- 
tor response will be measured with standard gas mixtures of No, 
CH,, COs, He and H2S in proportions approximating real reactor 
gas mixtures. 


27012 (SERI/PR—231-2619, pp 48-49) ay ony 
and biochemistry of particle ion, Iannotti, E. (Univ. of 
Missouri, Rolla). Jan 1985. OSTI. File Number T185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

The general objective of this project is to increase the under- 
standing of the anaerobic process by which the particulate fraction 
of swine manure is converted to methane. All experimental work 
has been completed and a statistical analysis of the data is under 
way. Swine manure has been fractionated into volatile fatty acids, 
hemicellulose, lipid, protein, and cellulose fractions. Each fraction 
has a slow and a fast portion, and an exponential degradation curve 
has been obtained for each. Slow fractions require more than 15-20 
days for degradation. It appears that the fast fractions saturate the 
enzyme system, leading to reactor instability. The digestion rate of 
the various fractions from fastest to slowest is volatile fatty acids, 
hemicellulose, lipid, protein, cellulose. 


27013 (SERI/PR—231-2619, pp 7-10) Biotechnology of 
anaerobic digestion. Grohmann, K. (Solar Energy Research 
Institute, Golden, CO). Jan 1985. OSTI. File Number 
T185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

This project has been funded for three years and has been 
investigating pretreatment of biomass to produce substrates that 
will decompose more rapidly to methane. As part of this effort, the 
pretreated material is fed to reactors that can provide significant 
volume reductions for methane production. The objective of this 
project is to develop economically attractive pretreatment methods 
that will enhance the subsequent anaerobic digestion rates of bio- 
mass to methane. Prehydrolysis of biomass with dilute mineral acids 
was chosen for the pretreatment since the reaction occurs under 
mild conditions and only catalytic amounts of acid are needed in 
the process. The pretreatment produces a liquid stream containing 
hemicellulose-derived sugars and a solid residue composed of cellu- 
lose and lignin. Since different digester designs are suitable for an- 
aerobic fermentation of the solid and liquid streams, the perform- 
ance of continuous-stirred-tank reactors (CSTRs) and upflow 
packed bed reactors was investigated for anaerobic digestion of the 
solid and liquid streams, respectively. 


27014 Aromatic and volatile acid intermediates observed 
during anaerobic metabolism of lignin-derived oligomers. Col- 
berg, P.J.; Young, L.Y. (Stanford Univ., CA). Applied and 
Environmental Microbiology; 49: No. 2, 350-358(Feb 1985). 
Anaerobic enrichment cultures acclimated for 2 years to use 
a C-labeled, lignin-derived substrate with a molecular weight of 
600 as a sole source of carbon were characterized by capillary and 
packed column gas chromatography. After acclimation, several of 
the active methanogenic organisms were inhibited with 2-bromoeth- 
anesulfonic acid, which suppressed methane formation and en- 
hanced accumulation of a series of metabolic intermediates. Volatile 
fatty acids levels in 2-bromoethansulfonic acid-amended cultures 
were 10 times greater than those in the uninhibited, methane-form- 
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ing organisms with acetate as the predominant component. Further- 
more, in the 2-bromoethanesulfonic acid-amended organisms, 
almost half of the original substrate carbon was metabolized to 10 
monaromatic compounds, with the most appreciable quantities ac- 
cumulated as cinnamic, benzoic, caffeic, vanillic, and ferulic acids. 
2-Bromoethanesulfonic acid seemed to effectively block CH, for- 
mation in the anaerobic food chain, resulting in the observed build- 
up of volatile fatty acids and monoaromatic intermediates. Neither 
fatty acids nor aromatic compounds were detected in the oligolig- 
nol substrate before its metabolism, suggesting that these anaerobic 
organisms have the ability to mediate the cleavage of the B-aryl- 
ether bond, the most common intermonomeric linkage in lignin, 
with the subsequent release of the observed constituent aromatic 
monomers. 


27015 Anaerobic degradation of soluble fractions of [**C- 
lignin Jlignocellulose. Colberg, P.J.; Young, L.Y. (Stanford 
Univ., CA). Applied and Sacitdenetal Microbiology; 49: No. 
2 345- 349(Feb. 4985). 

[?*C-lignin]lignocellulose was solubilized by alkaline heat 
treatment and separated into different molecular size fractions for 
use as the sole source of carbon in anaerobic enrichment cultures. 
This study is aimed at determining the fate of low-molecular- 
weight, polyaromatic lignin derivatives during anaerobic degrada- 
tion. Gel permeation chromatography was used to preparatively 
separate the original ‘C-lignin substrate into three component mo- 
lecular size fractions, each of which was then fed to separate en- 
richment cultures. Biodegradability was assessed by monitoring 
total carbon dioxide and methane production, evolution of labeled 
gases, loss of ‘*C-activity from solution, and changes in gel perme- 
ation chromatographic elution patterns. Results indicated that the 
smaller the size of the molecular weight fraction, the more exten- 
sive the degradation to gaseous end products. In addition, up to 
30% of the entire soluble lignin-derived carbon was anaerobically 
mineralized to carbon dioxide and methane. 


27016 Trace contaminants challenge synfuels acid gas re- 
moval, Auyang, L.; Liu, Y.C.; Petrik, b M.; Siwajek, L. oHeli- 
pump Corp., Cleveland, OH). Environmental Progress; 3: No. 
a 193-200(Aug 1984). Contract AC21-83MC20230;AC21- 
80MC14399. 

This paper describes the Consolidated Natural Gas (CNG) 
acid gas removal (AGR) process and examines its unique feature, 
particularly its ability to absorb sulfur compounds and trace con- 
taminants from crude gas mixtures, and regenerate pure absorbent 
while concentrating the sulfur compounds and trace contaminants. 
25 references, 12 figures, 3 tables. 


27017 The case for medium-Btu gas from biomass. Feld- 
mann, H.F. (Battelle, Columbus Laboraties, Columbus, 
Ohio). Proceedings, Intersociety Energy Conversion Engineer- 
ing Conference; 2: 675-682(Aug 1984). (CONF-840804—). 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

Technical, economic, and market factors all seem to indicate 
that utilization of biomass, and, by analogy, other cellulosic waste 
materials, to produce a medium-Btu fuel gas makes a great deal of 
sense. The case for medium-Btu gas is based upon new technology 
being developed under U.S. DOE sponsorship. This technology ap- 
pears to have significant economic advantages over direct combus- 
tion for both generation of plant steam and cogeneration of electric- 
ity. 


27018 Diesel fuel from biomass. Kuester, J.L. (Arizona 
State Univ., Tempe, AZ). pp 1435-1459 of Energy from 
Biomass and Wastes VIII. Kiass, D.L. Chicago, IL; Insti- 
tute of Gas Technology (1984). *(CONF-840111-_). 
From 8. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (30 Jan 1984). 
is paper describes a project to convert various biomass 
materials to diesel type transportation fuel compatible with current 
engine designs and the existing distribution system. A synthesis gas 
containing olefins, hydrogen and carbon monoxide is produced by a 
circulating solid fluidized bed gasification system. The synthesis gas 
is converted to liquid hydrocarbon fuel by means of catalytic lique- 
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faction. Topics considered include processing options, process 
chemistry, feedstock assessment, factor studies, operational reliabil- 
ity/ process control, mass/energy balances, economics, product 
yield improvement, throughput optimization, process simplification, 
alternative feedstocks and products, and the design of the engineer- 
ing test facility. The goal is to produce 60 gallons of diesel type 
fuel per ton of feedstock (dry, ash free basis). 


Development of pressurized fluidized-bed gasifica- 

tion of biomass. Kosowski, G.M.; Babu, S.P.; Onischak, M. 

(Inst. of Gas Technology, Chicago, IL). pp 637-649 of 

Energy from Biomass and Wastes VIII. Klass, D.L. Chica- 

Hr iL Institute of Gas Technology (1984). (CONF- 

111—). 

See 8. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (30 Jan 1984). 

This paper reports on a DOE-sponsored program to develop 
an efficient pressurized, single-stage, oxygen-blown fluidized-bed 
gasifier to produce medium-Btu gas (suitable as an industrial fuel 
gas or for upgrading to substitute natural gas) or synthesis gas from 
biomass feedstocks. The design, construction, and operation of an 
adiabatic 11.5-inch-ID process research unit (PRU) steam-oxygen 
gasifier at pressure is described. The gasifier was designed to have 
an operational flexibility that can vary the bed height, feed posi- 
tions, and other operating conditions that can be used to optimize 
internal configurations for maximizing product yield. Tests were 
performed on the gasifier at temperatures of about 1400°F, pres- 
sures up to 280 psi, and feed rates up to 270 Ib/h. The results of the 
preliminary tests show reasonable levels of product gas yield, 
oxygen consumption, and low oil or liquid production. 


27020 Characterization of biomass pyrolysis oils by flash 
evaporation and direct, molecular-beam mass spectrometry. 
Milne, T.A.; Evans, R.; Soltys, M.N. (Solar Energy Re- 
search Inst., Golden, CO). pp 1371-1393 of Energy from 
Biomass and Wastes VIII. Klass, D.L. Chicago, IL; Insti- 
tute of Gas Technology (1984). (CONF-840111—). 

From 8. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (30 Jan 1984). 

This paper proposes the use of direct, free-jet expansion, mo- 
lecular-beam, mass spectrometric sampling as a means of observing 
primary gaseous, organic species mobilized in realistic hot, one-at- 
mosphere environments. The free-jet expansion of the sampled 
gases results in rapid quenching and presents internally cooled mol- 
ecules to the ion source which also minimizes ionization fragmenta- 
tion. Mass spectral “fingerprints” of pyrolysis oils were collected 
with the objective of designing a rapid, qualitative process which 
will enable a broad classification of oils. The described method 
classifies primary oils, slightly cracked oils, condensed oils, and 
highly cracked oils. The relative contribution of cellulose, hemicel- 
lulose, and lignin to the pyrolysis oil can be estimated. It is con- 
cluded that the outlined method provides a rapid and instructive 
fingerprint of the complex oils derived from biomass. 
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REFER ALSO TO CITATION(S) 27360, 28001 


27021 (NP—5900977) Studies on sugarcane as an energy 
crop for Punjab. Final report. (Punjab Agricultural Univ., 
Ludhiana (India). Coll. of Agricultural Engineering). Dec 
1980. 27p. NTIS (US Sales Only), PC A03/MF A01. File 
Number DE85900977. 

The energy costs and returns in the production of sugarcane 
and its conversion to alcohol have been estimated from the data 
collected from one sugar mill and one brewery in the State of 
Punjab. The sugar mill chosen for investigation has old machinery 
and modern energy conservation technology was not being used in 
it. The mill was using 735 x 10° kcal of energy to process one tonne 
of sugarcane. The energy balance for sugar production is shown in 
Fig. 1. With the incorporation of machinery improvements and 
energy conservation practices, the energy balance can change sig- 
nificantly. Unlike sugarcane production, which gives the energy 
output to input ratio of the order of 20, primarily because of the 
fixation of large quantities of solar energy, processing of sugarcane 
consumes energy but does not add to the intrinsic energy of the 
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raw material. The energy output to input ratio, both for sugar and 
alcohol production are, therefore, substantially less than 1.0. The 
energy Output to input ratio for sugar production in the sugar mill 
chosen for these investigations was observed to be 0.335. The 
energy output to input ratio for the production of alcohol worked 
out to 0.456. Conclusions are: (1) Improvement in the machinery 
and incorporation of energy conservation practices can reduce the 
energy consumption of old sugar mills to a level that their depen- 
dance on external energy inputs is completely eliminated and up to 
20% bagasse become surplus. (2) Integration of production of alco- 
hol (from molasses) with improved sugar mill operation will allow 
the use to surplus bagasse for alcohol production, thereby reducing 
the external energy inputs to the minimum. (3) In view of the cur- 
rent relative prices of sugar and alcohol and the shortage of edible 
sugar, it is not practicable to either grow sugarcane for alcohol 
production only or divert more edible sugar for alcohol production. 
12 refs., 4 figs., 11 tabs. 


27022 (SERI/PR—231-2619, pp 47-48) Improvements of 
methanogenesis by genetic techniques. Baresi, L. (Jet Propul- 
sion Lab., Pasadena, CA). Jan 1985. OSTI. File Number 
TI85002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

The objective of this research is to characterize the genetic 
system of one or two strains of methanogenic bacteria. Both ultra- 
violet exposure and chemical screening will be used to isolate 
mutant species. These species will be tested for genetic recombina- 
tion. Bacteriophages and plasmids will be sought. Two species, 
Methanococcus voltae and Methanobacterium thermoautotrophi- 
cum, will be subjected to extensive screening and manipulation. Nu- 
tritional mutants of these two strains will be studied to determine 
uptake rates. Once a set of satisfactory mutants is obtained, two 
types of genetic recombination experiments (conjugation and DNA 
transformation) will be carried out. 


27023 (SERI/PR—231-2619, pp 41-42) Carbohydrates 
from microalgae. Mack, R. (Jackson State Univ., Mississip- 
pi). Jan 1985. OSTI. File Number TI85002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

The objective of this program is to evaluate carbohydrates 
from macroalgae common to the Gulf of Mexico. Information from 
these analyses will be used to provide an indication of the feasibility 
of fermenting macroalgae to ethanol. Knowledge of the carbohy- 
drates and sugars will allow assessments of required pretreatments 
and utilization efficiencies in converting algal feedstocks to ethanol. 


27024 (SERI/PR—231-2619, pp 22-23) Chemical profiles 
of microalgae. Tornabene, T. (Georgia Institute of Technol- 
ogy, Atlanta). Jan 1985. OSTI. File Number T185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

The overall purpose of this research is toward lipid produc- 
tion in microalgae for eventual use as a fuel. Considerable research 
is necessary to understand the biochemical trigger points in the cell 
metabolism that may be used to enhance the biosynthesis of lipids 
versus carbohydrate products. The type of lipid (polar or nonpolar) 
is also important because polar phospholipids are not desirable as a 
potential commercial product. Thus, the research is directed 
toward manipulation of the trigger points to maximize neutral (non- 
polar) lipids, which store more of the cellular carbon and make mi- 
croalgae more valuable as a fuel feedstock. The effects of cultiva- 
tion conditions on the chemical composition of microalgal species 
found in saline and hypersaline environments will be investigated. 
The chemical composition of microalgal species will be examined. 
Practical processes for extracting and recovering chemical and 
energy products from microalgae will be identified. 


27025 (SERI/PR—231-2619, pp 43-44) Autohydrolysis 
egradal 


of organic residues to increase biod bility to methane. 
McCarty, P.L. (Stanford Univ., CA). Jan 1985. OSTI. File 
Number T185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 
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Research is being performed to evaluate processes for the 
thermal pretreatment of organic residues to increase their biodegra- 
dability to methane and to explore the scale-up of the high-rate baf- 
fled reactor that was developed to digest dilute feedstocks. The au- 
tohydrolysis process being developed involves the heating of the 
feedstock in an aqueous solution to 175°-225°C in the absence of 
oxygen. Some of the cellulose and hemicellulose fractions are solu- 
bilized and converted to organic acids. This causes the pH to drop 
to about 2.5 and brings about the rapid hydrolysis of the remaining 
polysaccharides in the feedstock. The organic acids can then be ex- 
tracted from the reactor and fed into an anaerobic digester for con- 
version to methane and COs. The research consists of five simulta- 
neous, interrelated activities. Under task 1 a semicontinuous labora- 
tory-scale autohydrolysis unit is to be designed, constructed, and 
operated using lignocellulosic feedstock. Under task 2, the kinetics 
of the autohydrolysis reaction are to be studied. Task 3 involves the 
selection and evaluation of a new fermentation reactor. Task 4 in- 
troduces agricultural residues as feedstock. Task 5 involves studies 
of the anaerobic biodegradability of lignin. 


27026 (SERI/PR—231-2619, pp 15-18) SERI Microal- 
gae Technology Research Group (MTG). Terry, K. (Solar 
Energy Research Institute, Golden, CO). Jan 1985. OSTI. 
File Number T185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

The objective of this effort is to characterize and improve 
microalgae strains that produce high yields of energy products, es- 
pecially lipids. The MTG is both a resource and an active research 
center for the SERI/DOE microalgae efforts as part of the Aquatic 
Species Subprogram. As a resource, the MTG maintains technical 
data, literature, and species for use throughout the program. It is 
responsible for (1) providing advice to SERI’s Biomass Program 
Office on microalgae R and D needs and directions; (2) developing 
and exchanging insights, ideas, findings, and innovations for use and 
examination by scientists within the program; and (3) training stu- 
dents and professionals interested in learning the technology. As an 
active research center, the MTG conducts investigations appropri- 
ate to two principal tasks: species characterization and species im- 
provement. Species characterization involves locating species of mi- 
croalgae, with an emphasis on chrysophytes in the field, isolating 
and purifying them into culture, and identifying fundamental physi- 
ological tolerance and capacity limits. Species improvement in- 
volves developing and applying the methodology necessary to real- 
ize maximum productivity of species that possess desirable chemical 
compositions, as well as providing species that have tolerances ap- 
propriate to sustain high yields under varying environmental condi- 
tions. 3 figures. 


27027 + (SERI/PR—231-2619, pp 1-6) Microalgae analy- 


sis and cost evaluation. Neenan, B. (Solar Energy Research 
Institute, Golden, CO). Jan 1985. OSTI. File Number 
T185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

Microalgae are composed of proteins, carbohydrates, and 
lipids, with smaller amounts of ash and metabolic intermediates. Be- 
cause of their igh energy content as well as their chemical resem- 
blance to hydrocarbons, lipids from microalgae are an important 
potential source of substitutes for hydrocarbon fuels. A computer 
model has been developed that uses biological parameters as input 
and calculates capital and operating costs from an algal production 
facility. This Algal Production and Economic Model was used as a 
tool to evaluate the parameters that affect algal production cost and 
to identify critical research issues. The total production cost was es- 
timated to be $436/t of algae. The breakdown of the total cost into 
capital costs and operating costs is presented. 1 figure, 4 tables. 


27028 (SERI/PR—231-2619, pp 31-32) Immobilized cell 
technology for the production of fuels from microalgae. Ripin, 
M. Jan 1985. OSTI. File Number T185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

The research requires assessing the potential of immobilized 
cell technology as a more cost-effective method for deriving fuels 
from microalgae. This assessment of innovative production designs 
and processes will incorporate a detailed examination of immobi- 
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lized-cell and cell-free systems as currently utilized in the chemical 
industry and the advantages and disadvantages of applying this 
technology to microalgae production. Work will include evalua- 
tions of the potential (economic and technical) for immobilized-cell 
and cell-free systems in microalgae and will determine whether the 
potential is sufficient to warrant research to develop this technolo- 
gy. Specific areas for basic research and directed research as it ap- 
plies to establishing a technology base for further development of 
cell-free systems for renewable fuels will be recommended to 
SERI. The final report will provide a detailed evaluation of the po- 
tential for applying immobilized cell technology for producing 
liquid fuels from microalgae. 


27029 ee eee pp 33-35) Cultivation and 
conversion of Ryther, J.H. Jan 1985. 
OSTI. File Number 185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

Some species of macroalgae are attractive as biomass pro- 
ducers because they exhibit higher yields and photosynthetic effi- 
ciencies than terrestrial plants. Research is to be directed at devel- 
oping the technology of culturing macroalgae in a land-based 
system for the purpose of producing fuels (carbohydrates for alco- 
hols and methane or lipids for petroleum products). One area that 
requires study is the requirement of a suitable resource base for this 
technology. The desert areas of the southwestern US would offer 
such a base if marine macroalgae will grow in the saline waters of 
this region. Also, to improve the economics, it is important to in- 
crease the amount of carbon that is fixed through photosynthesis 
into end products that are convertible to fuels. In microalgae the 
lipid fraction can often be increased through the application of vari- 
ous environmental stresses or use of metabolic inhibitors. 2 tables. 


27030 (SERI/PR—231-2619, pp 32-33) Design of inno- 
vative microalgae culture experiments for the purpose of pro- 
ducing fuels. Weisman, J.; Spencer, R.; Huntly, M. Jan 1985. 
OSTI. File Number T185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

These projects are for Phase I of a proposed 33-month re- 
search and development program. Phase I will have a planned du- 
ration of 9 months and will require (1) a design and cost evaluation 
of a commercial-sized microalgae production facility using saline or 
brackish water (greater than 5 g dissolved solids/L) to produce 
fuels or fuel products, and (2) a design and cost evaluation of a 
scaled experiment to verify the commercial design. The designs will 
incorporate features that will maximize production of a desired spe- 
cies at the least cost and be operable on a scale necessary for fuel 
production. Consideration is being given to designing a facility that 
is applicable for areas that have large quantities of suitable re- 
sources, such as the American southwest. It is planned that deliver- 
ables from Phase I will be evaluated on a competitive basis and 
subsequent awards made for Phase II. Phase II will have a planned 
duration of 24 months and will require the fabrication and oper- 
ation of the experiment to obtain production and operating cost 
data, and to define and develop management techniques. Designs 
from Phase I will be for an open pond system, a raceway system, 
and a closed continuous culture system. 


27031 (SERI/PR—231-2619, pp 23-24) Production of 
liquid fuels and chemicals by microalgae. Weisman, J. Jan 
1985. OSTI. File Number T185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

The objective of this research activity is to determine the 
feasibility of using a simple, open-pond system to produce high 
yields of lipid-producing microalgae at low cost for potential 
energy applications. The research will determine suitable species, 
yields, and operating parameters. Specific objectives include: testing 
the effects of pond operations on species dominance and determin- 
ing maximum sustainable yields in experiments of at least four 
months’ duration. A number of microalgae species will be inoculat- 
ed into the ponds to determine which species offer potential for 
high lipid yields. Productivity data will be developed for sustained 
cultures. Additional data analyses will be performed on the physi- 
cal, chemical and biological response of the algal species to system 





09 OTHER SYNTHETIC AND NATURAL FUELS 
0902 Alcohol Fuels 


operational parameters. Research will also analyze the production 
of protein, lipids, and carbohydrates by various species. Manage- 
ment strategies are being developed to reduce operating expenses. 


27032 Differences in xylan degradation by various non- 
cellulolytic ic anaerobes and Clostridium thermo- 
cellum. Wie pe Mothershed, C.P.; Puls, J. (Univ. of 
Georgia, A ens). ‘Applied and Environmental Microbiology; 
49: No. 3, 656-659(Mar 1985). Contract FG09-84SR 13248. 
Hemicellulose fractions with a predetermined distribution of 
xylose, xylooligomers, and xylan fractions were obtained through 
steam explosion of wood by the steam explosion-extraction process. 
A differential utilization of various molecular-weight fractions by 
several thermophilic anaerobic bacteria was determined during 
their growth on the hemicellulose preparations. Clostridium ther- 
mocellum (60°C) first utilized the high-molecular-weight fractions 
(polymerization degree of 15 to 40 xylose units). Xylose and xyloo- 
ligomers of n = 2 to 5 accumulated while C. thermocellum was 
not growing, as evident from the fermentation products formed. 
Whereas the xylan was hydrolyzed and the small oligoxylans were 
utilized after more than 100 h of incubation, xylose was not signifi- 
cantly utilized. In contrast to this, C. thermohydrosulfuricum 
(70°C) and Thermoanaerobium brockii (70°C) utilized xylose first 
and then xylooligomers of n = 2 to 5, but xylooligomers of n 
than 6 were only slowly utilized. Thermoanaerobacter eth- 
anolicus (70°C), Thermobacteroids acetoethylicus (70°C), and C. 
thermosaccharolyticum (60°) utilized xylose preferentially. Xylooli- 
gomers of n = 2 to 5 and n = 6 and greater were apparently con- 
comitantly utilized without significant differences. In contrast to C. 
thermocellum, the non-cellulolytic organisms grew during xylan 
hydrolysis, producing ethanol, lactate, acetate, CO2z, and He. 


27033 Production and characterization of polymeric 
lignin degradation intermediates from two different Strepto- 
myces spp. Borgmeyer, J.R.; Crawford, D.L. (Univ. of 
Idaho, Moscow). Applied and Environmental Microbiology; 
49: No. 2, 273-278(Feb 1985). Contract AS07-80ER 10775. 

Previous investigations have identified a quantitatively major 
intermediate of lignin degradation by Streptomyces viridosporus. 
The intermediate, a modified lignin polymer, acid-precipitable poly- 
meric lignin (APPL), is released as a water-soluble catabolite and 
has been recovered in amounts equivalent to 30% of the lignin 
originally present in a corn stover lignocellulose substrate after deg- 
radation by this actinomycete. In the present work, APPLs were 
collected at various time intervals from cultures of two highly lig- 
ninolytic Streptomyces sp. strains, S. viridosporus T7A and S. 
badius 252, growing on corn stover lignocellulose. APPL produc- 
tion was measured over time, and the chemistry of APPLs pro- 
duced by each organism after different time intervals was com- 
pared. Chemical characterizations included assays for lignin, carbo- 
hydrate, and ash contents, molecular weight distributions by gel 
permeation chromatography, and chemical degradation analyses by 
permanganate oxidation, acidolysis, and alkaline ester hydrolysis. 
Differences between the organisms were observed in the cultural 
conditions required for APPL production and in the time courses 
of APPL accumulation. S. viridosporus produced APPL in solid- 
state fermentation over a 6- to 8-week incubation period, whereas 
S. badius produced as much or more APPL, but only in liquid cul- 
ture and over a 7- to 8-day incubation period. The chemistry of the 
APPLs produced also differed. S. viridosporus APPL was more 
lignin-like than that of S. badius and was slowly modified further 
over time, although no change in molecular weight distribution 
over time was observed. In contrast, S. badius APPL was less 
lignin-like and increased substantially in average molecular weight 
over time. 


27034 Catalyst performance in Liquid Phase Methanol 
synthesis. Brown, D.M.; Greene, M.I. (Air Products and 
Chemicals Inc., Allentown, PA). AIChE National Meeting; 
No. 14A, 26(Aug 1984). (CONF-840828—). 

From International synfuels policies and technologies sympo- 
sium; Philadelphia, PA, USA (19 Aug 1984). 

Liquid Phase Methanol (LPMeOH /sup TM/ ) technology 
has the potential to be a lower-cost conversion route to methanol- 
from-coal than current gas phase processes. In September 1981, a 
DOE-sponsored, 42-month R & D program to prove the technical 
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feasibility of LPMeOH /sup TM/ was started. In laboratory bench 
scale units, several catalysts have been identified which achieve ac- 
ceptable liquid phase performance. Optimum in-situ reduction con- 
ditions for slurry powders have been defined. Liquid phase catalyst 
life data have been encouraging, with both He-rich and CO-rich 
feed gas. A laboratory pilot plant has operated successfully in both 
the liquid-fluidized (ebullated bed) and liquid-entrained (slurry) 
modes. A larger demonstration unit at LaPorte, TX is now testing 
the feasibility of LPMeOH /sup TM/ at the small engineering scale 
(5 TPD MeOH). 


27035 Perspectives on the SERI alcohol fuels program. 
Douglas, L.J. (Solar Energy Research Institute, Golden, 
Colorado). Proceedings, Intersociety Energy Conversion Engi- 
neering Conference; 2: 691-696(Aug 1984). (CONF-840804— 
>. 


From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

The production of alcohols from lignocellulosic biomass has 
moved from a long-range technology a few years ago to one with a 
real near-term potential for commercial development. SERI's 1 
ton/day gasifier produces a medium-Btu gas used to make methanol 
with only a small water shift. Recent catalyst research has pro- 
duced materials that make methanol and mixtures of higher alco- 
hols that will enhance the value of methanol as a fuel extender. 
Three processes have emerged as candidates for early development. 
They are a high-temperature, diluteacid, plug-flow approach similar 
to the Dartmouth reactor; steam explosion pretreatment followed 
by hydrolysis using the RUT-C30 fungal organism; and direct mi- 
crobial conversion of cellulose to ethanol using bacteria in single or 
mixed cultures. 


27036 In-situ characterization of adsorbed species on 
methanol synthesis catalysts by FT-IR spectroscopy. Ed- 
wards, J.F. Ames, IA; Iowa State Univ. (1984). 341p. Uni- 
versity Microfilms Order No. 84-23,630.Contract W-7405- 
ENG-82 

Thesis (Ph. D.). 

Transmission infrared spectroscopy was used to characterize 
adsorbed species on methanol synthesis catalysts during reaction 
conditions. A copper carbonyl, bidentate formate, and methoxy spe- 
cies were identified as stable surface groups. An adsorbed formalde- 
hyde species was unstable at the reaction temperature, but could be 
observed on the catalyst surface at the beginning of the reaction. 
Surface species were very similar for feed mixtures of 1) carbon 
monoxide and hydrogen, 2) carbon monoxide, carbon dioxide, and 
hydrogen, and 3) formic acid and hydrogen. The role of copper in 
methanol synthesis catalysts was to increase the adsorption of 
carbon monoxide to form a linear carbonyl! species. This carbonly 
promoted the hydrogenation of formate groups. The formate spe- 
cies was adsorbed on a zinc site (Zn/sub B/) different from the zinc 
site (Zn/sub y/) on which formaldehyde and methoxy groups were 
adsorbed. The rate-determining step in methanol synthesis was de- 
termined to be the reaction of hydrogen from a hydroxyl species 
adsorbed on another zinc site (Zn/sub a/) with a methoxy group to 
yield methanol. It was established that at the experimental condi- 
tions used in this study, the methanol synthesis reaction was far 
from equilibrium while the water-gas shift reaction was near equi- 
librium. 


27037 An immobilization method for the recovery of cel- 
lulase used in cellulose conversion to ethanol. Woodward, J.; 
Hillman, S.K.; Vaughan, B.K. (Oak Ridge National Lab., 
Oak Ridge, TN). pp 1091-1111 of Energy from Biomass and 
Wastes VIII. Klass, D.L. Chicago, IL; Institute of Gas 
Technology (1984). (CONF-840111—). 

From 8. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (30 Jan 1984). 

This paper determines the maximum loading of the major 
components of Trichoderma reesei C30 cellulase onto concanavalin 
A-Sepharose (CAS). Topics considered include enzyme source and 
assay, the immobilization of cellulase on CAS, and the preparation 
of calcium alginate gel spheres. Cellulose is converted to ethanol by 
immobilized cellulase together with Z. mobilis coentrapped within 
calcium alginate. It is proposed that the reimmobilization of cellu- 
lase will take place if the substrate is completely hydrolyzed and 
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simultaneously converted to ethanol by a coimmobilized yeast or 
bacterium. 


27038 Case studies of unique problems and events en- 
countered during design, construction and operation of three 
large commercial-scale fuel ethanol plants. Jones, K.W. 
(EG&G Idaho Inc., Idaho Falls, ID). pp 1199-1221 of 
Energy from Biomass and Wastes VIII. Klass, D.L. Chica- 
go : * ape of Gas Technology (1984). (CONF- 

From 8. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (30 Jan 1984). 

This paper summarizes the unique problems and events en- 
countered during the design, construction, start-up, and operation 
phases of three differently constructed alcohol fuel projects. These 
projects were awarded cost sharing contracts (Cooperative Agree- 
ments) as part of the Department of Energy's effort to expedite eth- 
anol production on a commercial scale. The scope of the projects 
included final design, economic and financial analysis, market anal- 
ysis, environmental analysis, facility construction, and plant start-up 
and operation. The three ethanol plants are a 20-million gallon per 
year (MMGPY) new-construction or “grass roots” facility; a 60- 
MMGPY plant constructed using refurbished equipment at a de- 
commissioned ammonia fertilizer facility; and a 10-MMGPY retro- 
fitted brewery. A comparison of the case histories of these projects 
clearly points out the advantages and disadvantages of each type of 
design and construction. 


27039 DOE supported research in alcohol fuel technology 
development. Dodds, J. (EG&G Idaho Inc., Idaho Falls, 
ID). pp 1237-1248 of Energy from Biomass and Wastes 
VIII. Klass, D.L. Chicago, IL; Institute of Gas Technology 
(1984). (CONF-840111—). 

From 8. annual symposium on energy from biomass and 
wanton Lake Buena Vista, FL, USA (30 Jan 1984). 

The Department of Energy sponsored research in alcohol 
fuel technology development under the direction of Congress and 
Public Law 96-126. Twenty-seven research grants of about $50,000 
each were funded to develop lower cost methods for alcohol fuel 
production. This paper discusses the objectives of the program and 
relates the accomplishments achieved by the research. A discussion 
of the highlights of several selected projects is included. 


27040 Biomass energy research programs funded by the 
Department of Energy. Gutstein, M.U. (Biomass Energy 
Technology Division, Dept. of Energy, Washington DC). 
pp 1521-1528 of Energy from Biomass and Wastes VIII. 
Klass, D.L. Chicago, IL; Institute of Gas Technology 
(1984). (CONF-840111—). 

From 8. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (30 Jan 1984). 

This paper reports on the efforts made by the US DOE to 
establish the technical feasibility of innovative biomass production 
and conversion technologies to increase the cost-effectiveness of 
producing gaseous and liquid fuels from biomass. More specific 
program objectives are to increase the supplies of biomass energy 
feedstocks without adversely affecting availability and costs of food 
and fiber, to convert biomass energy feedstocks into liquid and gas- 
eous fuels and energy-intensive compounds at costs competitive 
with petroleum-derived products, and to rapidly transfer technolo- 
gy to the private sector. Topics considered include biomass alcohol 
fuels, municipal waste, short rotation intensive culture, herbaceous 
energy crops, aquatic species, biochemical conversion, and thermo- 
chemical conversion. 


27041 Operational characteristics of a farm scale ethanol 
production plant. Flikke, A.M.; Eidman, V.R.; Goodrich, 
R.D. Lindor, L.K.; Hanke, H.E. Thimsen, D.P.; Larson, 
D.A. (Univ. of Minnesota, St. Paul, MN). pp 749-754 of 
Progress in Passive Solar Energy Systems. Hayes, J.; An- 
drejko, D.A. New York, NY; American Solar Energy Soci- 
ety Inc. (1983). (CONF-830929—). 
From 8. national passive solar conference; Santa Fe, NM, 
USA (5 ae 1983). 
A farm scale ethanol production plant was constructed and 
operated. Data collected included economic costs and value of by- 
products as an animal feed. Results of nutritional trials with pressed 
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cake and spent beer (stillage) are presented. Plant capacity is rated 
300 batches per year yielding 5 gallons of ethanol per hour of oper- 
ation. 


0903 Inorganic Hydrogen Compound Fuels 


27042 Endergonic reduction of N2 by water over solid- 
state catalysts using visible light. Lichtin, N.N.; Vijayaju- 
_ K.M. (Boston Univ., Boston, MA). pp 777-791 of 

ess in Passive Solar Energy Systems. Hayes, J.; An- 
are o, D.A. New York, NY; American Solar Energy ‘Soci- 
ety iat: (1983). (CONF- 830929). 

From 8. national passive solar conference; Santa Fe, NM, 
USA (5 Sep 1983). 

Yields of NHs produced when Nz or air is contacted with 
bulk liquid water or water vapor over a number of metal oxides 
under illumination from xenon lamps have been measured under a 
range of conditions. Catalysts include CoO, CosQ., Cr2Os, a-Fe2Os, 
MoOs, Nd2Os, PbO, PreOi1, TeO2, WOs, La-Fe-Oxide and La- 
TiOxide. System variables include period of reaction, short wave- 
length limit of light, temperature, flow-rate of gaseous reactant, 
weight of catalyst per unit volume of water, and concentration of 
initially added NHs. It is shown that, at or below 30°C in the pres- 
ence of bulk liquid water, NHs is photocatalytically decomposed in 
the reaction cell. At 40° or above, NHs is swept out of the cell rap- 
idly so that decomposition is negligible. Under the latter conditions 
over a-Fe,03, E /SUB activation/ = 11 kcal/mole. E /SUB acti- 
vation/ = 4.6 kcal/mole over a-Fe,O3 in the absence of bulk 
water. Several oxides with band-gap energies significantly smaller 
in magnitude than E /SUB 0/ (= -1.13 V) of the sixelectron reduc- 
tion of Nz by H2O to NHs are active catalysts. At least one step of 
the reaction must in these cases involve absorption of more than 
one photon per electron transferred. 


0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 27006, 27973, 28731 


27043 (STEV-SB—83-37) Biomass fuel plant. Helges- 
trand, L. (Statens Energiverk, Stockholm (Sweden)). 1983. 
74p. (In Swedish). NTIS (US Sales Only), PC A04. File 
Number DE85751687. 

The general conditions for starting a biomass fuel plant in 
Enkoeping are good, but is it possible for briquettes to compete 
with other alternatives. What raw material are available, in what 
quantity and at what price. What price is the consumer supposed to 
pay. Is the difference sufficiently great to cover a process of bri- 
quetting. A comprehensive analysis of the supply and price of straw 
has also been carried out. Raw materials in the first place wood and 
straw, are available in sufficient quantities. The supply and prices 
are given in the report. In total 230-400 000 MWh worth/year of 
fuels are available, at a cost of 90-100 SEK/MWh. A briquett plant 
should, regarding to the supply in the first place be based on wood 
waste and straw. Straw is harvested dry (at 20%) but the asset may 
vary from one year to another, and the price is strongly dependant 
on a necessary quantity. The medium price at boiler will be about 
120 SEK/MWh, VAT excluded. As a rule electricity, heat pumps, 
coal and unprocessed biofuels are superior economic alternatives. 
The economic space for the process (transports, drying, briqueting 
etc) is 20-30 Skr/MWh with VAT and 45-55 SKR/MWh at the ex- 
clusion of VAT on biofuels. The calculations for briquet plants in- 
dicate between 40-60 Skr/MWh for the processing costs. The de- 
velopment work on burners/heaters as well as on the distribution 
and trade system in order to achieve a well functioning, economic 
and competetive solution, has to be accomplished (Author). 


27044 Large scale fuelwood harvesting and delivery sys- 
tems. Keenan, D.; McKenna, R. (National Wood Associa- 
tion, Mt. Pleasant, MI). pp 227-249 of Energy from Biomass 
and Wastes VIII. Klass, D.L. Chicago, IL; Institute of Gas 
Technology (1984). (CONF-840111—). 

From 8. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (30 Jan 1984). 
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This paper reviews the state of the art of energy wood har- 
vesting technology. Topics considered include wood energy poten- 
tial, the problems of recovery, short-rotation biomass plantations, 
residues from conventional forestry, types of chippers and chip har- 
vesting systems, swathe cutting mobile harvesters, residue recovery 
equipment, short-rotation harvesters, steep slope harvesting, and the 
costs of harvesting wood for energy. It is proposed that current 
forest inventories coupled with innovative means of increasing the 
wood energy resource base have the potential to provide a signifi- 
ant portion of the nation’s energy requirements without adversely 
affecting the production of conventional sawtimber, roundwood 
and veneer products. 


eS os ee ee 

turbine at Red Boiling Springs, Tennessee. Hamrick, J.T. 

(Aerospace Research Corp., Roanoke, VA). pp 533- 546 of 

from Biomass and Wastes VIII. Klass, D.L. Chica- 

go. ; Institute of Gas Technology (1984). (CONF- 
111—) 


From 8. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (30 Jan 1984). 

This paper presents background information on wood burn- 
ing research, wood feed, combustor research, cyclone filter per- 
formance, and gas turbine selection, and reports on site selection 
and the status of the installation at Red Boiling Springs. The DOE- 
sponsored research on wood burning is being conducted at Red 
Boiling Springs because of the low cost of wood in the area and 
the ability to sell the generated power to the Tennessee Valley Au- 
thority (TVA) under a ten year contract. Topics considered include 
the wood feeding system, cyclone filter performance, gas turbine 
selection, site preparation, and assembly of the gas turbine system. 


— icons of a high-throughput gasifier to produce 
ore Btu/SCF) from wood. Paisley, M.A.; 
eee .; Feldman, H.F. (Battelle Columbus Labs., 
ae is, OF). “pp 675-696 of Energy from Biomass and 
D.L. Chicago, IL; Institute of Gas 

Tobie sey (1984) (CONF-840111—). 

From 8. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (30 Jan 1984). 

A process is being developed under DOE sponsorship that 
produces a fuel gas with a heating value of 500 Btu/ SCF from di- 
verse forms of biomass, including shredded bark, wood chips, and 
sawdust. The system uses a high throughput, non-oxygen gasifier 
that employs sand circulation to supply process heat. Results ob- 
tained with a 10” I.D. gasifier are presented and compared with 
those in a 6" ID. reactor. Feed rates up to 12 tons/day (dry) have 
been achieved corresponding to a specific wood throughput of 
2,000 Ibs/ft?- hr. Gas compositions in the two reactors are in excel- 
lent agreement and performance in the two reactors are in excellent 
agreement and performance in the larger reactor, as measured by 
carbon conversion, is significantly improved. In addition to experi- 
mental results, some preliminary cost projections for producing an 
industrial fuel gas are also presented. 


27047 Characterization of the products and comparison of 
the product yields from the flash pyrolysis of fir wood in hy- 
drogen and helium. Sundaram, M.S.; Fallon, P.T.; Steinberg, 
M. (Brookhaven National Lab., Upton, NY). pp 1395-1416 
of Energy from Biomass and Wastes VIII. Klass, D.L. Chi- 
oe Es ~ Institute of Gas Technology (1984). (CONF- 


From 8. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (30 Jan 1984). 

A seasoned sawdust of Douglas Fir wood was flash pyro- 
lyzed in an entrained tubular reactor in the presence of hydrogen 
and helium at short residence times (less than 4 sec) at temperatures 
varying from 600°C to 1000°C and pressures of 50 to 500 psi. A 
significant quantity of gaseous and liquid hydrocarbons and CO 
were produced. The liquid products were characterized via GC/ 
MS and Pyrolysis Mass Spectrometry. The composition of the 
liquid products and the influence of the processing conditions on 
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and combustion of corncobs to provide 
see for drying corn. Moray, R.V. (Agricultural Engineering 
Dept., Univ. of Minnesota, St. Paul, MN). pp 743-748 of 
Pro in Passive Solar Energy Systems. Hayes, J.; An- 
drejko, D.A. New York, NY; American Solar Energy "Soci- 
ety Inc. (1983). (CONF-830929—). 
From 8. national passive solar conference; Santa Fe, NM, 
USA (5 Re: 1983). 

A system to collect, transport, process, dry and burn corn- 
cobs to dry corn was evaluated. A mixture of shelled corn and cobs 
was harvested and transported to the drying facility where a con- 
tinuous, automated system separated, dried and conveyed cobs to 
the combustor. Exhaust products were put directly into the drying 
air without adversely affecting the corn’s appearance or odor. 


13 HYDRO ENERGY 


27049 (EPRI-EM—4036-Vol.1) Small-hydropower devel- 
opment: the process, es and experience. Volume 1. Feasi- 
bility studies summary and analysis. Cunningham, C.H.; 
Christensen, J.P.; Engebretsen, A.R. (Morrison-Knudsen 

eers, Inc., San Francisco, CA (USA)). Apr 1985. Con- 
tract AC07-82ID12254. 655p. NTIS, PC A99/MF A0Ol; 1 - 
Research Reports Center, Box 50490, Palo Alto, CA 94303; 
GPO Dep. File Number DE85010839. 

This report summarizes an investigation of 240 feasibility 
studies of small hydropower projects conducted under the National 
Small Hydropower Program beginning in 1977. It provides a de- 
tailed analysis of these studies, both to better understand the signifi- 
cance of the information contained therein, and to present this in- 
formation in a clear, consistent, and comprehensive manner, for the 
benefit of future developers of small hydropower projects. With the 
assistance of a commercially available computer program, the anal- 
ysis extracted significant data contained in the feasibility studies, 
and sorted this information into separate categories. These data 
were then analyzed, and summarized both for each individual 
project and for the overall program. Findings in the report identify 
significant relationships among several of the major information 
categories pertaining to the feasibility of certain types of projects. 
Categories considered included geographic region, gross head, ca- 
pacity, and capital costs. In addition, the analysis identifies the es- 
sential ingredients of a satisfactory feasibility study and highlights 
the need for uniformity and thoroughness in the conduct of feasibil- 
ity studies for small hydropower projects. 


1302 Site Geology And Meteorology 


27050 (NP—5751684) Glaciological investigations in 
Johan Dahl Land South Greenland 1981. Clement, P. 
(Groenlands Geologiske Undersoegelse, Copenhagen (Den- 
mark)). Mar 1982. 78p. (In Danish). NTIS (US Sales Only), 
PC A05/MF A0O1. File Number DE85751684. 

The glaciological investigations in Johan Dahl Land, South 
Greenland, were continued during the field season of 1981. The 
main work was concentrated on the Nordbogletscher, and outlet 
from the Inland Ice. Nordbogletscher terminates in the Nordbosoe 
which has been proposed as a reservoir for a hydroelectric project. 
With an area of approximately 208 km? Nordbogletscher is the 
most important water source in the Nordbosoe basin. Beside the 
Nordbogletscher several small local glaciers with a total area of 5 
km? are situated inside the basin; the total glacier cover of the 
Nordbosoe basin thus amounts to 69 per cent. The understanding of 
the glacier dynamics and especially measurements of the mass ex- 
change and mass balance are essential for the whole hydropower 
project. Mass balance measurements were carried out on Nordbog- 
letscher and a local glacier, Valhaltindegletscher. The velocity at 
the stakes on the lower part of Nordbogletscher was measured with 
a theodolite from fixed points established on the ground. The outlet 
glaciers in the Johan Dahi Land area are in general advancing. The 
glaciers (Eqalorutsit kangigdlit sermiat, Nordbogletscher and 
Nordgletscher) have been growing for most of this century; they 
are all characterized by missing trimline zones and the lack of older 
moraines and their front positions seems to be the outermost in his- 
toric time. In view of the hydropower project, the advance of 
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Nordbogletscher into the proposed reservoir can be a serious prob- 
lem. 


27051 (NP—5751685) Remarks on the Johan Dahl Land 
hydropower project in the light of recent model calculations. 


Braithwaite, R.J. (Groenlands Geologiske Undersoegelse, 


Saou. (Denmark)). Apr 1981. 25p. NTIS (US Sales 
y), PC A02. File Number DE85751685. 

Since 1979 efforts have been made at the Geological Survey 
of Greenland (GGU) to develop models of glacier hydrology for 
use in connection with the planning of hydropower projects in 
West Greenland. This report briefly describes the present status of 
the work which is still in progress and outlines some practical find- 
ings and problems which have already emerged in connection with 
Johan Dahl Land. Naturally, because the results come from model 
calculations they must be treated with caution. They are also liable 
to change as the work proceeds and as the scientific level of the 
modelling improves. Despite this, it is hoped that the presented re- 
sults will be useful in connection with the proposed Johan Dahl 
Land project. The model calculations confirm that the runoff from 
Johan Dahl Land is less than the first estimate of 0.250 cu.km/year 
which was made when the project was first proposed. According 
to calculation the average runoff from the Nordbosoe basin for the 
period 1976-79 was about 6 per cent higher than the mean for the 
last twenty years, i.e. 0.155 compared to about 0.146 cu.km/year. 
Year-to-year variations in runoff from Nordbosoe are quite small 
for the four years of observations but model calculations show that 
larger fluctuations have occurred in the past and should be expect- 
ed in the future. It is not completely sure that the proposed Nord- 
bosoe reservoir, with an active storage volume of 0.225 cu.km, will 
be adequate for 30-year storage but it is reasonably certain that the 
total water flow through the reservoir cannot be greatly increased 
by pumping water from other basins without encountering storage 
problems. To reduce the risk of failure to 5 per cent the design 
yield of the Nordbosoe reservoir must be set at about nine-tenths of 
the mean annual runoff or less. Technical and mathematical details 
of the models are left out of the present report. They can be found 
in some scientific papers which are already published or are in 
preparation. 
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27052 (DOE/ID/12121—T2) Low-head Hydroelectric 
Power Demonstration Project: City of Gonzales, Texas. Final 
technical and construction cost report. (Brown and Root De- 
velopment, Inc., Houston, TX (USA)). Jan 1985. Contract 
FC07-801D12121. 76p. NTIS MF A011; 2; GPO Dep. File 
Number DE85010403. 

This report summarizes the project construction which 
began in the second quarter of 1980 with the dismantling of the ex- 
isting turbines, and was completed in the last quarter of 1983. The 
existing power plant structure and dam are located at Gonzales, 
Texas on the Guadalupe River. The existing powerhouse was built 
in 1925. The ungated dam produces a net head of about 14 feet. 
The existing power plant consists of three bays that originally 
housed three vertical open flume units. Power was transmitted from 
each turbine runner by a vertical shaft to a generator located some 
20 feet above the crest of the dam and above normal river flood 
levels. The plant went: into operation soon after 1925. Each unit 
had a nominal output of about 370kW. In 1965, the generator, gov- 
ernors, and electrical equipment were removed from the power- 
house. The turbines were left in place. The dam and powerhouse 
were in fairly good condition, requiring only minimal restoration. 
However, bank protection on the left abutment and erosion control 
improvements on the right abutment were necessary. Disassembly 
and inspection of the old turbines showed them to be in good con- 
dition, and the decision was made to rehabilitate them. 
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27053 (DOE/BP—258) Environment and 
wildlife annual project 
Power Administration, 


power: fish and 
1983. (USDOE Bonneville 
Portland, OR. Div. of Fish and 
Wildlife). Jul 1984. 39% . NTIS, PC A03/MF AO; 1; GPO 
Dep. File Number D 5011510. 

BPA’s Division of Fish and Wildlife was created in 1982 to 
develop, coordinate and manage BPA’s fish and wildlife program. 
Division ectivliies geotect, aditaetn, aad cattaase Sith and Gili 
resources impacted by hydroelectric development and operation in 
the Columbia River Basin. At present the Division spends 95% of 
its budget on restoration projects. In 1983, 83 projects addressed ell 
aspects of the anadromous fish life cycle, non-migratory fish prob- 
lems and the status of wildlife living near reservoirs. 
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REFER ALSO TO CITATION(S) 27801 


27054 (DOE/CS/34039—T5) Solar ow education. Re- 
newable energy activities for general science. (New York 
State t. of Education, Albany (USA). Solar Ener, 
Project). [1985]. Contract AC01-77CS34039. 67p. NTIS, 
A04/MF A01; GPO Dep. File Number DE850 0372. 

Renewable energy topics are integrated with the study of 
general science. The literature is provided in the form of a teaching 
manual and includes such topics as passive solar homes, siting a 
home for solar energy, and wind power for the home. Other 
energy topics are explored through library research activities. 
(BCS) 


27055 Solar Energy Update: a current awareness journal. 
Smith, L.B. (ed.). (Office of Scientific and Technical Infor- 
mation, Oak Ridge, TN). Solar Energy Update; No. 85/1, 
vp(Jan 1985). (PB—85-914501; SEU—85/1). 

Available from National Technical Information Service, 
Springfield, VA 22161 on a subscription basis at $75.00 per volume 
(calendar) year. 

Abstracting and indexing coverage is provided monthly for 
information from all sources on solar energy. The subject matter 
covered includes solar thermal, photovoltaic, and biomass conver- 
sion, ocean thermal gradient utilization, solar heating and cooling, 
and wind and wave energy conversion. (LEW) 


1401 Resources And Availability 


(DOE/ET/20152—1985) Solar Energy Meteoro- 
logical Research and Training Program: Region Four. Fina] 
report. Clark, E.; Hallaron, T.; Herzog, M. (Trinity Univ., 
San Antonio, TX (USA)). 1 Mar 1985. Contract FG05- 
77ET20152. 173p. NTIS, PC A08/MF A011; 1; GPO Dep. 
File Number DE85011783. 

Five categories of grant activities were pursued in the 
Region Four SMRT Program: development of new procedures of 
acquiring more accurate solar-meteorological data particularly 
tilted surface and beam irradiance data; recording new, more accu- 
rate data sets; data analysis and/or algorithm development and veri- 
fication; regional resource assessment; and education in the acquisi- 
tion, and analysis, and application of solar-meteorological data. Al- 
though the Region Four activities in all five of these categories are 
described and referenced, this report focuses primarily on the first 
three of these activities. The extensive new, quality-controlled data 
sets acquired at the primary research site at Trinity University are 
presented as daily and monthly listings. Less extensive data sets re- 
corded by Baylor University are included in separately bound ap- 
pendices. Data sets acquired at the University of Houston are listed 
in references. The facilities, maintenance, and quality control proce- 
dures used at the primary site are documented in detail. Magnetic 
tape copies of the data sets are referenced. The extensive data anal- 
ysis and new algorithm developments are summarized and sources 
of further details referenced. Regional resource maps resulting from 
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new regional resource assessments are included. Educational activi- 
ties are briefly summarized. 


27057 (DOE/ET/20152—1985-App.2) Solar eee 
cal research and training program. Measurements of global 
and direct insolation. Final report. Appendix II. (Bay 
Univ., Waco, TX (USA)). 1981. Contract FG05-77ET20152. 
368p. NTIS, PC A16/MF A0Ol; 1; GPO Dep. File Number 
DE85011784. 

Solar and meteorological data taken by Baylor University in- 
clude: hourly solar global and direct insolation and meteorological 
parameters, such as temperature, relative humidity, wind direction 
and speed, atmospheric pressure, and cloud cover. (LEW) 


27058 (DOE/ET/20152—1985-App.3) Solar meteorologi- 
cal research and training program. Measurements of global 
and direct insolation. Final report. Appendix 3. (Baylor 
Univ., Waco, TX (USA)). 1982. Contract FG05-77ET20152. 
276p. NTIS, PC A13/MF AOl1; 1; GPO Dep. File Number 
DE85011785. 

: Solar and meteorological data were taken at Baylor Univer- 
sity, including: hourly solar global and direct insolation and meteor- 
ological parameters such as temperature, relative humidity, wind di- 
rection and speed, atmospheric pressure, and cloud cover. (LEW) 


27059 (EUR—8909-EN) Improvement of radiation net- 
work and an analysis of the components of global solar radi- 
ation on a vertical south-facing surface. Murphy, E.J.; Com- 
mins, K.G. (Commission of the European Communities, 


Luxembourg. Directorate-General for Information, Market 
and Innovation). 1984. 34p. Commission of the European 
Communities, Luxembourg. Office of Official Publications 
of the European Communities. 


The contract programme consists of three parts: I. Improve- 
ment of radiation network (Action 4.1). II. Installation of equip- 
ment to measure the separate components of global solar radiation 
on a vertical south-facing surface (Action 4.2). III. A statistical 
analysis of the components of solar radiation on a vertical south- 
facing surface (Action 3.2). 


27060 (EUR—8912-EN) Establishment of short reference 
years for calculation of annual solar heat gain or energy con- 

in residential and commercial buildings. Pt. 1 and 2. 
Liem, S.H.; Paassen, A.H.C. van. (Commission of the Euro- 
pean Communities, Luxembourg. Directorate-General for 
Information, Market and Innovation). 1984. 146p. Commis- 
sion of the European Communities, Luxembourg. Office of 
Official Publications of the European Communities. 

This project is part of Action 2 (Short Years) of Project F 
(Solar Radiation Data). In Action 2 participate four institutions, 
Denmark (2), the Netherlands and Italy, in the development of 
methods for the generation of Short Reference Years. In The Neth- 
erlands a synthetical weather model, called the Dutch Short Refer- 
ence Year, has been developed. This model is adopted as a standard 
for energy calculations in The Netherlands. The procedure, de- 
scribed in this report, is based on the same approach as the Dutch 
Short Reference Year, namely analysing the weather variables and 
giving its relations by mathematical equations. But instead of deter- 
mining these relations by empirical equations, they are now deter- 
mined by polynomials. The procedure involves the following steps: 
analysing the weather variables, modelling the weather variations, 
determining the statistical properties and generating new hourly 
values of the weather variables. - The Short Reference Year (SRY) 
- by means of random generators. The advantages of this approach 
are: 1. A mathematical characterization of the outdoor climate can 
be obtained. This leads to a better understanding of its behaviour. 2. 
The number of weather data with the same statistical properties as 
the real climate can be reduced systematically. 3. A high degree of 
flexibility in changing the length of the short reference year with- 
out re-analysing the original weather data is obtained. 
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27061 (EUR—9318-EN) Solar radiation data - statistical 
analysis and simulation models. Mustacchi, C.; Cena, V.; 
Rocchi, M.; Haghigat, F. (Commission of the European 
Communities, Luxembourg. Directorate-General for Infor- 
mation, Market and Innovation). 1984. 69p. Commission of 
the European Communities, Luxembourg. Office of Official 
Publications of the European Communities. 

The activities consisted in collecting meteorological data on 
magnetic tape for ten european locations (with latitudes ranging 
from 42° to 56° N), analysing the multi-year sequences, developing 
mathematical models to generate synthetic sequences having the 
same statistical properties of the original data sets, and producing 
one or more Short Reference Years (SRY’s) for each location. The 
meteorological parameters examinated were (for all the locations) 
global + diffuse radiation on horizontal surface, dry bulb tempera- 
ture, sunshine duration. For some of the locations additional param- 
eters were available, namely, global, beam and diffuse radiation on 
surfaces other than horizontal, wet bulb temperature, wind veloci- 
ty, cloud type, cloud cover. The statistical properties investigated 
were mean, variance, autocorrelation, crosscorrelation with selected 
parameters, probability density function. For all the meteorological 
parameters, various mathematical models were built: linear regres- 
sion, stochastic models of the AR and the DAR type. In each case, 
the model with the best statistical behaviour was selected for the 
production of a SRY for the relevant parameter/location. 


27062 (EUR—9481-EN) Determination of the global ra- 
diation and of cloudiness from satellite data. Moeser, W.; 
Raschke, E. (Commission of the European Communities, 
Luxembourg. Directorate-General for Information, Market 
and Innovation). 1984. 52p. Commission of the European 
Communities, Luxembourg. Office of Official Publications 
of the European Communities. 

An operational method has been developed to determine the 
fields of global radiation at the surface and of cloudiness from the 
imaging data of the geostationary satellite METEOSAT. In this 
method results of radiative transfer calculations for clear as well as 
for cloudy atmospheres are combined on a statistical basis with pa- 
rameters determined from these measurements. This provides a par- 
ametrization of actual cloudiness which suffices in accuracy and 
which is economical enough to be run on a minicomputer. Hourly 
data of global radiation measured during June 1979 by 19 pyrano- 
meters of the Deutscher Wetterdienst (DWD) radiation network 
have been compared with the results derived from METEOSAT 
data of the same period. The RMS difference for single day values 
of hourly means reaches a maximum of 90 Wm~? at noon which is 
approximately 11% of the corresponding clear sky irradiance. For 
the monthly mean value of hourly means the RMS difference re- 
duces to 30 Wm~? at noon. This difference is not only due to sim- 
plifications of the method but also to errors within the pyranometer 
measurements and local variations of the radiation field. 


27063 (EUR—9483-EN) Frequency distributions of 
global radiation on horizontal surface for the region of the 
EC. Kasten, F.; Golchert, H.J. (Commission of the Europe- 
an Communities, Luxembourg. Directorate-General for In- 
formation, Market and Innovation). 1984. 128p. Commission 
of the European Communities, Luxembourg. Office of Offi- 
cial Publications of the European Communities. 

From 49 stations in the region of the European Communities 
(EC), the daily sums of global radiation G measured during the 10 
year period 1966-1975 are analyzed in terms of mean monthly cu- 
mulative frequency distributions of daily irradiation above given 
thresholds. Furthermore, for each month the mean maximum num- 
bers of consecutive days on which the daily irradiation persists 
above given thresholds are established. The results of this statistical 
analysis are presented on tables and for selected stations also on 
diagrams. 
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27064 (FRNC-TH—1694) Development of a simulation 
stochastic model of direct and global solar radiations with 
short time intervals. Application to Grenoble data. Marques, 
M. (Grenoble-1 Univ., 38 (France); Institut National Poly- 
technique, 38 - Grenoble (France)). Jul 1982. 115p. (in 
French). NTIS (US Sales Only), PC A06. File Number 
DE85750964. 

A theoretical model is developed for determining atmospher- 
ic extinction for the calculation of the potential components of solar 
radiation at the ground. These results are used in the critical study 
of radiation data measured at Grenoble and in the estimation of the 
turbidity coefficient of this site. Studies of correlations between the 
global radiation and its direct and components at the hourly level 
have been carried out. The Markov stochastic chain model for sim- 
ulating solar radiation data is described. The first results obtained 
on the Grenoble site are finally presented. 
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27065 (DOE/R3/08059—T1) Delaware correctional 
center: exhibit building. Final technical report. Brabner, J. 
(Delaware Dept. of Correction, Smyrna (USA)). 12 May 
1983. Contract FG43-81R308059. 18p. NTIS, PC A02. File 
Number DE85009512. 

This project involved the design, manufacture and display of 
exhibits that explain how active and passive solar energy systems 
work. 20 identical exhibits contain the following: a model suburan 
house, built of balsa wood and cardboard, which features a phto- 
voltaic attic fan that actually works, a passive solar hot water 
heater, a greenhouse, trombe wall, energy-efficient design and 
super-insulation; a hinged 8’ x 8’ illustrated backboard with floor- 
plans, charts, illustrations and text that explain the systems working 
in the model house; a script for an oral presentation that a teacher 
or lecturer could use with an audience; and a flyer that an interest- 
ed person can take home from the exhibit. 


1405 Solar Energy Conversion 


REFER ALSO TO CITATION(S) 26986, 26987, 26989, 26998, 26999, 27005, 
27006, 27008, 27009, 27010, 27011, 27012, 27013, 27014, 27017, 27018, 27019, 
27020, 27021, 27023, 27024, 27025, 27026, 27027, 27028, 27029, 27030, 27031, 
27032, 27033, 27035, 27037, 27038, 27039, 27040, 27041, 27043, 27044, 27045, 
east ca 27048, 27274, 27799, 27800, 27807, 27811, 28121, 28134, 28149, 


27066 (BMFT-FB-T—84-288) Photovoltaic solar devices. 
Bednorz, K.; Cammerer, F.; Hecht, H.D.; Hollaus, R. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.); Siemens A.G., Muenchen (Germany, 
F.R.). Unternehmensbereich Bauelemente). Dec 1984. 59p. 
(In German). NTIS (US Sales Only), PC A04/MF AOI. 
File Number DE85751855. 

Fabrication of photovoltaic solar devices still asks for further 
cost reduction by use of suitable materials and techniques. Wide- 
spread investigations concentrated on analyzing the chance of suc- 
cess for various process modifications. These processes were evalu- 
ated as regards economy and reliability. According to this, a pilot 
plant with an annual capacity of some hundred kWp was set up. 
The developed product, a 130 Wp module, is an international out- 
standing photovoltaic solar device because of its performance. 
Moreover, looking for further cost reduction advanced and uncon- 
ventional technologies have been investigated. For example, cell 
processes using novel plasma doping and low cost flame sprayed 
metallization have to be pointed out. Furthermore, a partially sup- 
ported flexible module has been designed. 


27067 (BMFT-FB-T—85-017) Production of hydrocar- 
bons from biomass. Held, W.; Oelert, H.H.; Wagner, F. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.); Volkswagenwerk A.G., Wolfsburg (Ger- 
many, F.R.)). Mar 1985. 189p. (In German). NTIS (US 
Sales Only), PC A09/MF A0O1. File Number DE85751861. 

Volkswagen AG worked together with Institut fuer Erdoel- 
forschung, Hannover, and Institut fuer Biochemie und Biotechnolo- 
gie of Technische Universitaet Braunschweig in a research project 
for the production of hydrocarbons from biomass. The main object 
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of the project was to convert renewable raw and waste materials to 
an energy rich liquid which may be suitable as diesel fuel. The 
range of investigation was: The cultivation of microorgani 
which produce hydrocarbons or lipids, the extraction of hydrocar- 
bons from plant material and the liquefaction of biomass under re- 
ducing conditions (vegetable raw material, sewage sludge, microor- 
ganisms). The result of the investigation shows that there are differ- 
ent practicable routes for hydrocarbon production from biomass 
which are not yet economical, however. 


27068 (BNL—36369) Dual-chamber plasma deposition of 
A-Si:H solar cells at high rates using disilane. Rajeswaran, 
G.; Vanier, P.E.; Corderman, R.R.; Kam F.J. (Brookha- 
ven National Lab., Upton, NY (USA)). 1985. Contract 
AC02-76CH00016. 7p. (CONF-850421—6). NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE85011828. 

From 2. spring meeting of the Materials Research Society; 
San Francisco, CA, USA (15 Apr 1985). 

The use of a separated chamber deposition system for the 
fabrication of a-Si:H solar cells from disilane at high deposition 
rates results in a substantial improvement in short circuit current 
compared to that obtained from a single-chamber system. The spec- 
tral responses of cells fabricated in the dual-chamber mode are 
compared to those made in the single-chamber mode. The results 
are interpreted by assuming that the rate of removal of boron con- 
taminants from the chamber is independent of deposition rate. 


27069 (CEA-CONF—7322) Direct bioconversion of solar 
energy into organic chemicals, Gudin, C.; Bernard, A.; Chau- 
mont, D.; Thepenier, C.; Hardy, T. (CEA Centre d’Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-les-Durance 
(France)). May 1984. 32p. (CONF-8405282—1). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE85750952. 

From Biotech symposium; London, UK (15 May 1984): 

A.R.B.S., a joint-venture for research and development on 
the direct bioconversion of solar energy, has as its mission the de- 
velopment of biotechnological processes for the production of 
chemical and bioenergy. Among several research Groups compris- 
ing the Association the Transfer Group has screened microphoto- 
synthetic systems which have potential as for chemical products in 
terms of product concentration (30 % of dry matter produced) and 
which have commercial promise. Therefore we have oriented our 
studies towards tubular reactors and immobilized systems for the 
culture of microalgae or, in the future, of photoautotrophic plant 
cells. We focus on two main directions of production: polysacchar- 
ides and hydrocarbons. 


27070 (CONF-8504120—2) Screening and selection of 
lignocellulosic crops for energy. Turhollow, A.F.; Cushman, 
J.H.; Elmore, J.L.; Johnston, J.W. (Oak Ridge National 
Lab., TN (USA)). 1985. Contract AC05-840R21400. 5p. 
NTIS, PC A02. File Number DE85011435. 

From 5. solar and biomass energy symposium; Atlanta, GA, 
USA (23 Apr 1985). 

The Department of Energy's Herbaceous Energy Crops Pro- 
gram at Oak Ridge National Laboratory is beginning its research 
on lignocellulosic energy crops with five studies in the Southeast 
and Midwest/Lakes regions. Early objectives for these studies in- 
clude selecting species that show promise on marginal croplands 
typical of the regions, determining productivity rates under various 
levels of management, defining cost-effective and environmentally 
sound production systems for each region, and identifying the most 
promising means of reducing costs. 2 tabs. 


27071 (DOE/CE—0033/3) Photovoltaic energy systems. 

summary, fiscal year 1984. (Solar Energy Research 
Inst., Golden, CO (USA)). Apr 1985. Contract AC02- 
83CH10093. 373p. NTIS, PC A16/MF A01; GPO Dep. File 
Number DE85011630. 

An overview is provided of the government funded activi- 
ties within the National Photovoltaics Program. Tasks conducted 
in-house by the participating national laboratories or under contract 
by industrial, academic and other research institutions are highlight- 
ed. This document covers those activities initiated, renewed, or 
completed during Fiscal Year 1984. The summary for each contract 
provides the title, contractor, directing organization, principal in- 
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vestigator, project engineer, contract number, current contract 
period, funding, objectives, approach, status, and a list of major 
project reports. (LEW) 


27072 (DOE/CS/15077—T13) High-frequency furnace. 
Final technical rt. Zumbrunnen, A.D. (Zumbrunnen 
(Allen D.), Salt Lake City, UT (USA)). 30 Apr 1985. Con- 
tract FG01-81CS15077. 3ip. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85011210. 

An experimental furnace has been built for the purpose of 
evaluating a new technique for the high purity melting of certain 
metals and semiconductors. The melt is contained in a solidified 
skull of the same material being melted, thus avoiding crucible re- 
actions that are a problem in conventional processing. A number of 
commercial applications of the invention are discussed, assuming 
that feasibility can be etablished. These include the melting and 
crystal growth of silicon, where the avoidance of crucible contami- 
nation would improve the energy conversion efficiency of solar 
cells; and the consolidation of titanium sponge and scrap, where 
energy savings and other process advantages would be realized. 
The production of ferrous and non-ferrous, specialty alloys is also 
discussed. Heating power is derived from the electrical, proximity 
effect which is used to concentrate a high-frequency (9.6 kHz) cur- 
rent in the melt zone. The power source is a conventional, 50 kW, 
solid-state inverter of the type used in induction heating practice. 
All heats were conducted on a cast iron workpiece in argon at at- 
mospheric pressure. The melt temperature of the casting (2100°F) 
was not achieved in any test run; however, the ability of proximity 
effect to generate localized heating was clearly demonstrated. A 
maximum temperature of about 1600°F was reached at an inverter 
power output of approximately seventy-five percent. Full power 
was not obtained because of a poor impedance match between the 
furnace and power supply. Temperature was further limited be- 
cause of the absence of heat shielding and other factors which re- 
sulted in excessive heat loss from the workpiece. These results are 
considered to be only preliminary since no attempt has been made 
to optimize either the electrical or thermal characteristics of the 
system. 


27073 (DOE/ER/10096—T14) Optimization and reliabil- 
ity testing of AlGaAs/GaAs solar cells. Hoyte, A. (Howard 
Univ., Washington, DC (USA). Dept. of Electrical Engi- 
neering). [1984]. Contract FG05-78ER 10096. 18p. NTIS MF 
A01; 2; GPO Dep. File Number DE85011088. 

The fabrication of AlGaAs/GaAs solar cells by liquid phase 
epitaxy, characterization of the material and testing of cells are de- 
scribed. Particular areas of investigation reported include: choice of 
dopants, carrier concentration in the epitaxial layers, junction 
depth, composition of Ga/sub 1-x/Al/sub x/As, effect of the thick- 
ness of the AlGaAs layer, growth of the n-(GaAs) layer, composi- 
tion graded GaAlAs layers, choice of metal contacts, antireflection 
coating, and reliability testing of solar cells. (LEW) 


27074 (DOE/JPL—1012-95, pp 3-13) High-speed growth 
of silicon crystals: flat-plate solar array ive. Koliwad, 
K.M.; Mokashi, A.R. 15 Apr 1984. NTIS, PC A99/MF 
A01. File Number DE84014619. (CONF-8307129—). 

From Fiat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

Silicon crystal growth continues to be an area of consider- 
able technological and programmatic interest to the Flat-Plate Solar 
Array Project (FSA). Developing a low-cost crystal growth tech- 
nology is critical to achieving the US Department of Energy pro- 
gram goal of $0.70 per peak watt photovoltaic (PV) module tech- 
nology. Silicon sheet is the centerpiece of the PV module. The 
shape and quality of the sheet as well as the growth process impose 
considerable requirements on the polysilicon material and on solar- 
cell and module fabrication. The cost of materials dominates the 
cost of PV modules; hence, the PV technology has to be based on 
unique material-conserving sheet-growth processes. The technology 
strategy of the Project is aimed primarily at developing that base. 
The direction of the development of sheet technologies pursued by 
the Project has been toward minimizing material use while achiev- 
ing maximum throughput and higher sheet quality within the 
bounds of low-cost requirements. The objective of this paper is to 
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put into perspective the significance of growth speed in meeting 
FSA goals. FSA technical goals are described and an analysis of 
the growth process parameters that influence the add-on price of 
the silicon sheet is presented. 


27075 ee ee pp 15-39) Is there a speed 
limit. Chalmers, B. (Harvard Univ., Cambridge, MA). 15 
Apr 1984. NTIS, PC A99/MF- AOl. File Number 
DE84014619. (CONF- 8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

Fundamental barriers limiting the rate of growth of crystals 
suitable for processing into cost efficient effective solar cells are 
discussed. The physical conditions that permit the growth of sheet 
directly from the melt are reviewed in order to identify the factors 
which control the speed of the growth. The application of these 
criteria to various possible growth configurations, are then dis- 
cussed with specific reference to the effects that increase of speed 
has on those aspects of the resulting material that bear on the qual- 
ity of the solar cells made from it. Finally, some comments are 
made on what I see as the most useful directions for future research 
in this area. 


27076 (DOE/JPL—1012-95, pp 41-55) Overview of bulk 
silicon crystal growth. Moody, J.W. (Monsanto Electronic 
Materials Co., St. Peters, MO). 15 Apr 1984. NTIS, PC 
A99/MF AOl. File Number DE84014619. (CONF- 
8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

Although growth rates are not of prime concern, it does be- 
hoove the crystal grower to grow crystals as fast as is compatible 
with crystal quality and homogeneity. This paper reviews the 
Czochralski and float-zone techniques and examines the conse- 
quences of high growth rates in the growth of electronic grade sili- 
con. 


27077 (DOE/JPL—1012-95, pp 57-65) Crystallization of 
silicon ribbons. Leipold, M.H. 15 Apr 1984. NTIS, PC A99/ 
MF AO1. File Number DE84014619. (CONF-8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

The use of silicon crystallized in ribbon form offers substan- 
tial advantages for low-cost photovoltaic modules. The flat ribbon 
form makes use of the starting silicon highly efficient, resulting in 
substantial cost reductions in the final module when compared with 
the wafering of cast materials. In addition, the rectangular form 
offers high packing density for more efficient modules. The nega- 
tive aspects relate primarily either to polycrystalline form or to lim- 
ited rates of crystallization. It is the purpose of this research forum 
to address the latter point, to establish more precisely the approach 
to improvements in this technical area; this paper attempts to gener- 
alize common features of silicon ribbon growth and, conversely, to 
identify aspects that cannot be generalized. 


27078 ere pp 67-90) Overview of 
characterization techniques for high speed crystal growth. 
Ravi, K.V. (Mobil Solar Energy Corp., Waltham, MA). 15 


Apr 1984. NTIS, PC A99/MF _ AOl. 
DE84014619. (CONF- 8307129—). 

From Filat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

Features of characterization requirements for crystals, de- 
vices and completed products are discussed. Key parameters of in- 
terest in semiconductor processing are presented and characteriza- 
tion as it applies to process control, diagnostics and research needs 
is discussed with appropriate examples. 
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27079 (DOE/JPL—1012-95, pp 93-105) Effect of solidi- 
fication rate on morphological stability. Sekerka, R.F. (Car- 
negie-Mellon Univ., Pittsburgh, PA). 15 Apr 1984. NTIS, 
PC A99/MF AOl. File Number DE84014619. (CONF- 
8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

The onset of morphological instability is the precursor of the 
cellular or dendritic mode of growth that determines the micros- 
tructure of a solidified material. At low solidification rates, the cri- 
terion for the onset of morphological instability parallels closely the 
criterion of constitutional supercooling; in particular, the propensity 
for instability increases with solidification velocity. At somewhat 
larger rates of solidification, however, the results of the perturba- 
tion theory of morphological instability differ significantly from the 
predictions of constitutional supercooling. This arises because the 
critical wave length for instability decreases as solidification rate in- 
creases and thus the effects of capillarity (solid-liquid surface ten- 
sion) play a strong stabilizing role. This gives rise to the concept of 
absolute stability, according to which the system will always be 
stable for a sufficiently large rate of solidification. This enhanced 
stabilization by capillarity is, however, only present so long as local 
equilibrium is maintained at the solid-liquid interface. If local equi- 
librium is not maintained, such that the interfacial temperature 
drops below its equilibrium value by an amount dependent on 
growth rate, oscillatory morphological instabilities can occur. The 
differences among these various stability criteria will be illustrated 
by means of some simple two-dimensional diagrams that should 
supplant the conventional plots of (temperature gradient)/(growth 
rate) vs alloy concentration. 


27080 (DOE/JPL—1012-95, pp 107-136) Transport 
processes in dendritic crystallization. Glicksman, M.E. 
(Rensselaer Polytechnic Institute, Troy, NY). 15 Apr 1984. 
NTIS, PC A99/MF AOl. File Number DE84014619. 
(CONF-8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

Free dendritic growth refers to the unconstrained develop- 
ment of crystals within a supercooled melt, which is the classical 
“dendrite problem”. Great strides have been taken in recent years 
in both the theoretical understanding of dendritic growth and its 
experimental status. The development of this field will be sketched, 
showing that transport theory and interfacial thermodynamics (ca- 
pillarity theory) were insufficient ingredients to develop a truly pre- 
dictive model of dendrite formation. The convenient, but incorrect, 
notion of “maximum velocity” was used for many years to estimate 
the behaviour of dendritic transformations until supplanted by 
modern dynamical stability theory. The proper combinations of 
transport theory and morphological staility seem to be able to pre- 
dict the salient aspects of dendritic growth, especially in the neigh- 
borhood of the tip. The overall development of cast microstruc- 
tures, such as equiaxed zone formation, rapidly solidified micros- 
tructures, etc., also seems to contain additional non-deterministic 
features which lie outside the current theories discussed here. 


27081 (DOE/JPL—1012-95, pp 137-149) Use of the 
Burton-Prim-Slichter equation at high growth rates. Wilcox, 
W.R. (Clarkson College of Technology, Potsdam, NY). 15 


Apr 1984. NTIS, PC A99/MF AOI. 
DE84014619. (CONF-8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

The following must be assumed in order to derive the classic 
Burton-Prim-Slichter equation for segregation during crystal 
growth: isobaric, isothermal, isopotential or uncharged species, 
binary, planar interface, steady state, constant diffusion coefficient 
in fluid, no diffusion in crystal, no lateral convection within fluid 
film at interface with complete mixing beyond (stagnant film 
model), and either density, total concentration or partial molar vol- 
umes constant in the fluid phase. In addition, the effective distribu- 
tion coefficient and the interfacial distribution coefficient must be 
defined properly. The velocity in the equation is the growth rate 
times a factor correcting for the difference in volumetric properties 
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between crystal and fluid. The stagnant film thickness is found to 
be a function of freezing rate, with the precise functionality de- 
pending on the type of stirring occurring in the growth fluid. 


27082 (DOE/JPL—1012-95, pp 151-176) Models of 
rapid solidification. Gilmer, G.H.; Broughton, J.Q. (AT and 
T Bell Labs., Murray Hill, NJ). 15 Apr 1984. NTIS, PC 
A99/MF AO1. File Number DE84014619. (CONF- 
8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

Laser annealing studies have provided much information on 
various consequences of rapid solidification, including the trapping 
of impurities in the crystal, the generation of vacancies and twins, 
and on the fundamental limits to the speed of the crystal-melt inter- 
face. In this paper we review some of the results obtained by mo- 
lecular dynamics methods of the solidification of a Lennard-Jones 
liquid. An indication of the relationship of interface speed to under- 
cooling for certain materials can be derived from this model. Ising 
model simulations of impurity trapping in silicon are compared 
with some of the laser annealing results. The consequences of inter- 
face segregation and atomic strain are discussed. 


27083 (DOE/JPL—1012-95, pp _ 177-190) Effect of 
growth rate on interface morphology. Trivedi, R.; Somboon- 
suk, K. (Ames Lab., IA). 15 Apr 1984. NTIS, PC A99/MF 
A01. File Number DE84014619. (CONF-8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

Since significantly different solidification structures of a 
given alloy can be obtained by varying experimental growth rates, 
it is desirable to understand the basic factors which control the for- 
mation and stability of these microstructures as growth conditions 
are altered. Directional solidification experiments are described in 
this paper and the results obtained in metallic and transparent or- 
ganic systems are presented. Emphasis will be placed on the char- 
acteristics of dendritic structures obtained under different solidifica- 
tion conditions. Specifically, the effect of the growth rate on th 
primary dendrite spacing, the secondary dendrite spacing and th 
dendrite tip radius is discussed. It is shown that significant changes 
in the primary spacing are observed when a dendrite to cellular 
transition takes place at lower velocities. It is found that the pri- 
mary cellular spacing is much smaller than the primary dendrite 
spacing so that a maximum in the primary spacing occurs as a func- 
tion of velocity at the dendrite-cellular transition. A theoretical 
model is also described which quantitatively explains various ri- 
crostructural features of dendritic and cellular structures. 


27084 (DOE/JPL—1012-95, pp 211-219) yh ip 8 
silicon sheets for solar cells by the improved spinning method. 

Maeda, Y.; Yokoyama, T.; Hide, I. (Hoxan Corp., Sapporo, 
Japan). 15 "Apr 1984. NTIS, PC A99/MF AOl. File Number 
DE84014619. (CONF-8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

In this paper, we will describe the direct formation process 
of polycrystalline silicon sheets having large grain size, smooth sur- 
face, and sharp edges from the melt with a high growth rate which 
will surely yield low cost silicon sheets for solar cells. Furthermore, 
we will describe the photovoltaic characteristics associated with 
this type of sheet to include an EBIC study of the grain boundaries. 


27085 (DOE/JPL—1012-95, bp 223-246) Orientation 
and morphology effects in rapid silicon sheet solidification. 
Ciszek, T.F. (Solar Energy Research Institute, Golden, 
CO). 15 Apr 1984. NTIS, PC A99/MF AO1. File Number 
DE84014619. (CONF-8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

Radial growth anisotropies and equilibrium forms of point- 
nucleated, dislocation-free silicon sheets spreading horizontally on 
the free surface of a silicon melt have been measured for (100), 
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(110), (111), and (112) sheet planes. Sixteen mm movie photography 
was used to record the growth process. Qualitative Wulff surface 
free energy polar plots were deduced from the equilibrium shapes 
for each sheet plane. Analysis of the sheet edges has led to predict- 
ed geometries for the tip shape of unidirectional, dislocation-free, 
horizontally grown sheets growing in various directions within the 
above-mentioned plane. Similar techniques were used to study po- 
lycrystalline sheets and dendrite propagation. For dendrites, growth 
rates on the order of 2.5 m/min and growth rate anisotropies on the 
order of 25 were measured. 


27086 (DOE/JPL—1012-95, pp 247-259) Silicon foils 
grown by interface-controlled crystallisation. Helmreich, D. 
(Heliotronic GmbH, Burghausen, West Germany). 15 Apr 
1984. NTIS, PC A99/MF A0O1. File Number DE84014619. 
(CONF-8307129—). 

From Filat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. me FL, USA (25 Jul a 

During interface-controlled crystallization (ICC) the chance 
to accelerate the removal of crystallization heat is the basis for high 
pulling rates of about 100 mm/min. The forced heat flow from the 
extended crystallization front to a cooling ramp is controlled by a 
lubricating melt film which also influences the crystallization be- 
haviour by suppressing nucleation centers. The basic principles of 
this foil casting technique are presented and the influences of proc- 
ess parameters on the morphology of prepared silicon foils are dem- 
onstrated. Three different types of crystalline structure have been 
found in silicon foils grown by ICC technique: dendritic, coarse 
granular and monocrystalline with (111) <211> orientation. The 
criteria for their appearance are discussed in the light of process 
variables. 


27087 (DOE/JPL—1012-95, pp 261-277) S-Web tech- 

for growth of Si sheets. Grabmaier, J.G.; 
Foell, H. (Siemens AG, Muenchen, West Germany). 15 Apr 
1984. NTIS, PC A99/MF A0O1. File Number DE84014619. 
(CONF-8307129—). 

From Filat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. came FL, USA (25 Jul 1983). 

The supported-web (S-Web) technique was conceived as a 
method to grow Si-ribbons at large areal growth rates. Its central 
idea is to pull a net made, e.g., from carbon-fibers, through liquid 
Si. Webs of liquid Si are drawn out within the meshes of the net 
and kept stable by the high surface tension of liquid Si. The liquid 
webs crystallize individually some time after their formation and 
this allows to obtain a ribbon-shaped body of Si at high speed. First 
experiments with graphite-grids were encouraging and opened the 
way for more involved experiments with carbon-fiber nets woven 
on a suitable loom. Ribbons suitable for the fabrication of solar-cells 
were obtained at low pulling speeds, but problems were encoun- 
tered at high pulling speeds. The results of the net-pulling experi- 
ments are presented and discussed. 


27088 (DOE/JPL—1012-95, pp 279-295) Edge stabilized 
ribbon (ESR); stress, dislocation density and electronic per- 
formance. Sachs, E.M. (Arthur D. Little, Inc., Cambridge, 
MA). 15 Apr 1984. NTIS, PC A99/MF A01. File Number 
DE84014619. (CONF-8307129—). 

From Fiat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul _— 

ESR silicon ribbon has been grown in widths of 1, 2.2, and 
4.0 inches at speeds ranging from .6 to 7 in./min, with resulting 
ribbon thicknesses of 5 to 400 microns. One of the primary prob- 
lems remaining in ESR growth is that of thermally induced me- 
chanical stresses. This problem is manifested as ribbon with a high 
degree of residual stress or as ribbon with buckled ribbon. Addi- 
tionally, thermal stresses result in a high dislocation density in the 
grown material, resulting in compromised electronic performance. 
Improvements in ribbon flatness (reduced buckling) have been ac- 
complished by modification of the ribbon cooling profile. These 
and other experimental observations based on a wide range of expe- 
rience with different widths and thicknesses of ESR ribbon are dis- 
cussed. The conversion efficiency, electronic performance of ESR 
material has been limited by poor short circuit current perform- 
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ance. Detailed laser scanner measurements have shown a good cor- 
relation between diffusion length and dislocation density, indicating 
that the high dislocation densities are the primary cause of the poor 
current performance of ESR materials. Progress has been made in 
reducing dislocation densities and improved electronic performance 
has resulted. Laser scanner data on new and old material will be 
presented. 


27089 (DOE/JPL—1012-95, pp 297-307) Low angle sili- 
con sheet growth: a review of progress, problems and promise. 
Bates, H.E.; Jewett, D.N. (Energy Materials Corp., South 
Lancaster, MA). 15 Apr 1984. NTIS, PC A99/MF AOl1. 
File Number DE84014619. (CONF-8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

The work reported here on low-angle silicon sheet growth 
was begun in mid-1979, and has progressed to a third-generation 
system which is provided with automatic melt level control and 
liquid feed melt replenishment. This system has demonstrated 
growth of up to 15 cm wide ribbon and continuous growth of rib- 
bons as long as 120 meters. Areal productivity as high as 2.7 m?/h 
has been demonstrated for a single 15 cm ribbon, while typical 
values of approximately Im?/h are obtained in the growth of 5 cm 
ribbon. 


27090 (DOE/JPL—1012-95, pp 311-329) Mathematical 
modelling of high-speed ribbon systems: a case study of edge- 
defined film-fed growth. Ettouney, H.M.; Brown, R.A. (Mas- 
sachusetts Institute of Technology, Cambridge, MA). 15 
Apr 1984. NTIS, PC A99/MF AOl. File Number 
DE84014619. (CONF-8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

Finite-element numerical analysis is used to solve the cou- 
pled problem of heat transfer and capillarity which describes low 
and high speed silicon sheet growth in meniscus defined systems. 
Heat transfer models which neglect the details of convective heat 
flow in the melt are used to establish operating limits for an EFG 
system in terms of the growth rate, die temperature and the static 
head acting on the meniscus. The predicted sensitivity of crystal 
thickness to growth velocity is in good agreement with experimen- 
tal results taken at Mobil Solar Energy Company. Details of con- 
vective heat transfer in the melt are shown to become important 
only at high growth rates or for materials with low thermal con- 
ductivities. 


27091 (DOE/JPL—1012-95, pp 331-350) Improved anal- 
ysis of the thermal buckling of silicon sheet. Dillon, O.W. 
Jr.; DeAngelis, R. (Univ. of Kentucky, Lexington). 15 Apr 
1984. NTIS, PC A99/MF A0O1. File Number DE84014619. 
(CONF-8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

One of the problems that presently occurs when one tries to 
produce wide and thin silicon sheet buckling (rippling). Buckling 
occurs in all of the processes presently being investigated for their 
potential in mass producing wide silicon sheet for use in making 
solar cells. It is a fact that the processes which produce good 
ribbon 2 cm in width do not yield the same quality product at 10 
cm in width. Buckling develops precisely because the sheets are 
“wide” and very very thin. This paper considers the buckling of 
very thin cantilever plates due to temperature variations in the axial 
direction (i.e., along the length). The problem considered is an 
idealization of those encountered in processes for making large 
amounts of thin silicon sheet for large solar cell applications. We 
demonstrate that axial temperature variations cause very thin plates 
to buckle in a torsional mode. We assume the particular variation of 
the stress function in the width direction and thereafter the analysis 
is “exact”. We consider only the case where all material properties 
and the plate thickness are constant. The present analysis develops 
a better analytical model of thermal buckling of cantilever plates by 
incorporating two important improvements: the mid plane stresses 
prior to buckling are better approximated, and the temperature field 
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is generalized. The present analysis assumes an elastic material and 
a constant modulus of elasticity. 


27092 (DOE/JPL— 1012-95, pp 351-366) Effect of creep 
on the residual stresses generated during silicon sheet growth. 
Hutchinson, J.W.; Lambropoulos, J.C. (Harvard Univ., 
Cambridge, MA). 15 Apr 1984. NTIS, PC A99/MF AOl. 
File Number DE84014619. (CONF-8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

The object of this paper is to address the basic qualitative 
effect of creep on the residual stresses generated during the growth 
of Si sheets at high speeds. It must be pointed out that the constitu- 
tive behavior of Si at high temperatures is not precisely known. Al- 
though the constitutive law applicable to temperature dependent 
secondary creep is used here, the appropriateness of steady-state 
creep is questionable. Thus, the results presented here must be 
viewed as preliminary and qualitative indications of what is to be 
expected rather than precise predictions of the actual stresses 
present in experimentally grown Si ribbons. This paper presents the 
formulation of the field equations applicable to the growth of thin 
Si ribbons. It includes a brief discussion of the boundary conditions 
and of the constitutive law used. It treats the basic aspects of the 
finite element method which was used to solve numerically the 
field equations. It must be noted that due to the material non-linear- 
ity of Si an analytical solution is essentially impossible. Some of the 
results of a representative solution are presented which corresponds 
to a temperature profile and a growth velocity used in practice. 
Both the physical model and the results are discussed. The essence 
of the solution is outlined and the basic assumptions are critically 
discussed. Several suggestions regarding future work are also pre- 
sented. 


27093 (DOE/JPL—1012-95, PP 367-383) Experimental 
aspects of the study of stress generating mechanisms in silicon 
sheet growth. Kalejs, J.P.; Bell, R.O. Mobil Solar Energy 
Corp., Waltham, MA). 15 Apr 1984. NTIS, PC A99/MF 
A01. File Number DE84014619. (CONF-8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

Experimental work in support of stress analysis on silicon 
sheet grown at high speeds is being carried out through examina- 
tion of the growth behavior and defect structure of 10 cm wide 
ribbon produced by the EFG technique. Parameters under investi- 
gation include the ribbon temperature field, the high temperature 
creep response of silicon, and approaches to measurement of the re- 
sidual stress. 


27094 (DOE/JPL—1012-95, pp 385-401) Control of 
thermal stress in dendritic web growth. Seidensticker, R.G.; 
Schruben, J.S. (Westinghouse R and D Center, Pittsburgh, 
PA; Univ. of Akron, OH). 15 Apr 1984. NTIS, PC A99/ 
MF AOl. File Number DE84014619. (CONF-8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

In the development program for the dendritic web process, a 
key philosophy has been the concept of reducing the thermal 
stresses during growth to a non-zero but “acceptable” level. The 
design task is thus to create a thermal environment for the growing 
web which will produce a temperature profile generating such ac- 
ceptable stresses. Three computer models are used to reduce the 
thermal stress problems in dendritic web growth. The first calcu- 
lates a temperature profile along the ribbon. The second calculates 
the thermal stresses in web crystal. The third solves the critical 
buckling stress problem which is formulated as a eigenvalue prob- 
lem. (LEW) 


27095 (DOE/JPL—1012-95, pp 405-417) High speed 
crystal growth by Q-switched laser meiting. Cullis, A.G. 
(Royal Signals and Radar Establishment, Malvern, Worces- 
tershire;. England). 15 Apr 1984. NTIS, PC A99/MF AO1. 
File Number DE84014619. (CONF- 8307129—). 


14 SOLAR ENERGY 
1405 Solar Energy Conversion 


From Fiat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

Fundamentals of the process of annealing with Q-switched 
lasers is reviewed, as well as research on lattice disorder removal 
and modification, trapping and segregation of dopants, and ultra- 
rapid solidification phenomena. (LEW) 


27096 (DOE/JPL—1012-95, pp 419-436) High-quality 
silicon films prepared by zone-mel Chen, 
C.K.; Geis, M.W.; Tsaur, B.Y.; Fan, J.C.C. husetts 
Institute of Technology, Lexington). 15 a r 1984. NTIS, 
PC A99/MF AOl. File Nu DE840 14619. (CONF- 
8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

In this paper we will describe details of the graphite-strip- 
heater zone-melting recrystallization (ZMR) technique being devel- 
oped at Lincoln Laboratory, report the material properties of the 
ZMR films, and present an overview of SOI device results. Al- 
though our ZMR work is primarily motivated by integrated circuit 
applications, this work evolved in part from earlier research on 
laser crystallization of thick amorphous GaAs and Si films, which 
was undertaken with the goal of producing low-cost photovoltaic 
materials. Our understanding of the ZMR growth process and its 
effect on the properties of the recrystallized films (typically 1 pm 
thick) may contribute some insight to a general understanding of 
the rapid recrystallization of Si for solar cells. In addition, the pos- 
sibility of adapting ZMR for solar cell fabrication will be consid- 
ered at the conclusion of the paper. 


(DOE/JPL—1012-95, pp 437-449) Nonequili- 
brium crystal growth during laser annealing of silicon. White, 
C.W. (Oak Ridge National Lab., TN). 15 Apr 1984. NTIS, 
PC A99/MF AOl. File Number DE84014619. (CONF- 
8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

The systematic studies of dopant (Group III, IV, or V) in- 
corporation into silicon as a result of pulsed-laser annealings are re- 
viewed. At low concentrations, dopant profiles measured after laser 
annealing can be compared to model calculations for redistribution 
by liquid-phase diffusion in order to determine the interfacial distri- 
bution coefficient (k’). At high concentrations there is a limit (C/ 
sub s//sup max/) to dopant incorporation into substitutional lattice 
sites. The mechanisms which limit dopant incorporation will be dis- 
cussed as well as the dependence of k’ and C/sub s//sup max/ on 
crystal orientation. Finally, measurements of interface temperatures, 
temperature profiles, and thermal gradients during rapid solidifica- 
tion will be summarized. 


27098 (DOE/JPL—1012-95, pp 453-526) Structural 
characterization of solar silicon. Ast, D.G. (Cornell Univ., 
Ithaca, NY). 15 Apr 1984. NTIS, PC A99/MF A011. File 
Number DE84014619. (CONF-8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

Structural characterization techniques reviewed include 
chemical etching and optical microscopy as well as electron mi- 
croscopy. Structural defects in silicon are reviewed, including point 
defects, line defects, and grain boundaries, followed by the electri- 
cal properties of defects, which include electrical activity of point 
defects, point clusters, dislocations, and planar defects. Passivation 
of defects by hydrogenation is briefly discussed. The defect struc- 
ture of solar silicon material, including dendritic web and EFG rib- 
bons is reviewed. (LEW) 


27099 ee pp 527-545) eee 
characterization que for solar silicon. Lehmann, 
Foell, H.; Bernewitz, L.; Grabmaier, J.G. (Siemens AG 
Muenchen, West Germany). 15 Apr 1984. NTIS, PC A99/ 
MF A0O1. File Number DE84014619. (CONF-8307129—). 
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From Fiat-plate solar array project research forum on the 
growth and characterization of crystals for solar cells; 

Port St. Lucie, FL, USA (25 Jul oe 
High-speed crystal growth techniques demand high-speed 
techniques to allow a timely feed-back of informa- 
tion to the crystal growers. The unique properties of the Si-electro- 
lyte-contact (SEC) provide for an extremely fast and. simple meas- 
urement of the light-induced photo-current for any piece of Si 
without lengthy preparation of the specimen. Electropolishing at 
high anodic current densities allows for in-situ generation of fresh 
surfaces whereas preferential etching of defects in various modes is 
possible at low current densities. In n-type Si a simple estimation of 
the minority-carrier diffusion length is possible in many cases. 
Laser-scanning enables local probing of the photocurrent and pro- 
vides data about the homogeneity of a sample. The experimental re- 
alization of the method is described in detail and examples are 

given and discussed. 


27100 (DOE/JPL—1012-95, on p 547-564) Defects in high 
speed growth of EFG silicon ri , C.V.; Rao, Bay 
Cretella, M.C. (Mobil Solar Energy oom cs ’ Waltham, MA 

15 Apr 1984. NTIS, PC A99/MF AOl. File Number 
DE84014619. (CONF-8307129—). 

From Fiat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

Silicon ribbons grown by the Edge-defined Film-fed Growth 
(EFG) technique exhibit a characteristic defect structure typified 
by twins, dislocations, grain boundaries and silicon carbide inclu- 
sions. As growth speed is increased from less than 2.5 cm per 
minute, the structural details change. The major difference between 
the ribbons grown at speeds below and above 2.5 cm per minute is 
in the generation of a cellular structure at the higher growth 
speeds, observable in the ribbon cross section. The presence of the 
cross sectional structure leads, in general, to a reduction in cell per- 
formance. Models to explain the formation of such a cross sectional 
structure are presented and discussed. 


27101 (DOE/JPL-—1012-95, pp 565-574) Electrical and 
structural characterization of web dendrite crystals. 
Schwuttke, G.H. 15 Apr 1984. NTIS, PC A99/MF AOl. 
File Number DE84014619. (CONF-8307129—). 

From Fiat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

Minority carrier lifetime distributions in silicon web den- 
drites are measured. Emphasis is placed on measuring areal homo- 
geneity of lifetime, show its dependancy on structural defects, and 
its unique change during hot processing. The internal gettering 
action of defect layers present in web crystals and their relation to 
minority carrier lifetime distributions is discussed. Minority carrier 
lifetime maps of web dendrites obtained before and after high tem- 
perature heat treatment are compared to similar maps obtained 
from 100 mm diameter Czochralski silicon wafers. Such maps indi- 
cate similar or superior areal homogeneity of minority carrier life- 
time in webs. 


27102 (DOE/JPL— 1012-95, pp 575-587) Real-time x- 
ray : applications to materials characterization. Ro- 
semeier, R.G. (Brimrose Corp. of America, Baltimore, MD). 
15 Apr 1984. NTIS, PC A99/MF AOl. File Number 
DE84014619. (CONF-8307129—). 

From Fiat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

A selected number of novel applications of using x-ray dif- 
fraction to characterize materials in real-time are discussed. Also, 
device characteristics of some x-ray intensifiers useful in instantane- 
ous x-ray diffraction applications are briefly presented. 


27103 (DOE/JPL—1012-95, pp 593-606) X-ray topo- 
graphic methods and application to analysis of electronic ma- 
terials. Mayo, W.E.; Liu, H.Y.; Chaudhuri, J. (Rutgers 
Univ., Piscataway, NJ). 15 Apr 1984. NTIS, PC A99/MF 
AOI. File faaber DE84014619. (CONF- 8307129—). 
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From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

X-ray topographic methods have proven to be of great use 
in characterizing microelectronic materials. The Lang and Berg- 
Barrett techniques have long been used for visualizing gross struc- 
tural defects such as twins and misfit dislocations. As a result, these 
methods are routinely applied to the study of growth induced de- 
fects in electronic materials prepared by a variety of methods. 
These techniques, although useful, yield an incomplete description 
since they provide no information about the overall stress state in 
the material. To this end, three supplementary x-ray techniques 
new to semiconductor applications will be discussed. These are the 
Computer Aided Rocking Curve Analyzer, the Divergent Beam 
Method and a new method based on enhanced x-ray fluorescence. 
The first method is used for quantitative mapping of an elastic or 
plastic strain field while the other two methods are used only to 
measure elastic strains. The divergent beam method is used for 
measuring the full strain tensor while the microfluorescence method 
is useful for monitoring strain uniformity. These methods will be 
discussed in detail and examples of their application will be present- 
ed. Among these are determination of the full strain ellipsoid in 
state-of-the-art LPE deposited III-V epitaxial films; mapping of the 
plastic strain concentrations in tensile deformed Si; and quantitative 
determination of damage in VsSi due to ion implantation. 


27104 (DOE/JPL—1012-95, pp 607-630) Maximization 
of growth rates during Czochralski pulling. Wargo,: M.J. 
(Massachusetts Institute of Technology, Cambridge). 15 Apr 
1984. NTIS, PC A99/MF AO1. File Number DE84014619. 
(CONF-8307129—). 

From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

It has been suggested from theory that silicon can be grown 
from the melt at rates far exceeding the current state-of-the-art. 
Previous theoretical and experimental investigations which predict 
maximum rates of pulling during Czochralski growth are reviewed. 
Several experimental methods are proposed to modify the tempera- 
ture distribution in a growing crystal to achieve higher rates of 
pulling. A physical model of a Czochralski crystal of germanium in 
contact with its melt has been used to quantitatively determine, by 
direct measurement of the axial temperature distribution in the 
solid, the increase in axial temperature gradients effected by an in- 
verted conical heat reflector located above the melt and coaxially 
about the physical model. Preliminary results indicate that this is an 
effective method of increasing the thermal resistance between the 
hot melt and crucible wall and a growing crystal. Under these con- 
ditions the enhancement of the interfacial temperature gradients 
permit a commensurate increase in the rate of crystal pulling. 


27105 (DOE/JPL—1012-95, pp 631-643) tion of 
impurities in directionally solidified silicon. Ra iy 
P.S.; Younghouse, L.B. (Exxon Research and Engineering 
Co., Linden, NJ). 15 Apr 1984. NTIS, PC A99/MF AOl1. 
File Number DE84014619. (CONF-8307129—). 

From Filat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

all measurements and four-point probe resistivity measure- 
ments are used to determine the concentration profile of boron and 
iron in doped semiconductor silicon ingots grown by the Bridgman 
technique. The concentration profiles are fitted to the normal segre- 
gation equation and the effective segregation coefficient, k/sub eff/, 
is calculated. The average value of k/sub eff/ is 0.803 for boron. 
For iron, k/sub eff/ is concentration dependent and is in the range 
8 x 10-5 to 1.2 x 10-4 


27106 (DOE/JPL—1012-95, pp 645-664) Effects. of. non- 
equilibrium solidification on the material properties. of. brick 
silicon for photovoltaics. Regnault, W.F.; Yoo, K.C.;. Soltani, 
P.K.; Johnson, S.M. (Semix Inc., Gaithersburg, MD; Univ. 
of Maryland, College Park; Solarex Corp., Rockville, MD). 
15 Apr 1984. NTIS, PC A99/MF AOl. File Number 
DE84014619. (CONF-8307129—). 
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From Flat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, _ — Jul 1983). 

It was shown that under certain conditions the large grain 
Ubiquitous Crystallization Process (UCP) material will break down 
into a cellular type of structure. This breakdown, as predicted by 
the theory of constitutional supercooling, is the result of solute 
building up in the liquid as solidification progresses. The resultant 
grain structure is characterized by crystallites of small cross section 
growing together in a lamellar type of structure separated by sinu- 
ous grain boundaries. Orientation studies using the electron chan- 
neling mode of the scanning electron microscope have shown that 
these grains possess a nearly coincident <110> type of direction 
with a 4° misfit and a rotation of approximately 20° about the 
<110>. Optical and scanning electron microscopy have indicated 
the presence of a liquid second phase trapped in the sinuous grain 
boundaries after the primary field of silicon has frozen. Etching and 
microscopic studies have revealed a fiberous nature to this trapped 
solute. Electron microprobe analysis of this fiberous material has 
shown silicon carbide to be one of its constituents. As the impurity 
concentration is increasing in the solid, it can be seen from the X- 
tay topographic studies that the dislocation content is also increas- 
ing. As grain growth proceeds the dislocations coalesce to form the 
sinuous grain boundaries. Historically, solar cells fabricated on this 
material have performed poorly. It is now felt that degraded per- 
formances are due to low minority carrier lifetimes caused by the 
highly dislocated nature of this material and due to shunt paths cre- 
ated, in part, by the solute trapped in the grain boundaries. 


27107 (DOE/JPL/956613—85/1) Cryogenic laser calori- 
metry for impurity analysis. Final report, September 6, 1983- 
December 1, 1984. Swimm, R.T. (University of Southern 
California, Los Angeles (USA). Center for Laser Studies). 
May 1985. Contract NAS-7-100-956613. 19p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE85012793. 

This report presents the results of a.one-year effort to deter- 
mine the applicability of laser-calorimetric’ spectroscopy to the 
study of deep-level impurities in silicon. Critical considerations for 
impurity analysis by laser-calorimetric spectroscopy are discussed, 
the design and performance of a cryogenic laser calorimeter is de- 
scribed, and measurements of background absorption in high-purity 
silicon are presented. 


27108 (DOE/JPL/956786—85/4) Development of high- 
efficiency solar cells on silicon web. Fourth quarterly 
progress report, January-March 1985, Rohatgi, A.; Meier, 
D.L.; Campbell, R.B. (Westinghouse Research and Devel- 
opment Center, Pittsburgh, PA (USA)). 1 Apr 1985. Con- 
tract NAS-7-100-956786. 25p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85012360. 

This monthly report discusses a novel approach to high-effi- 
ciency silicon solar cells in which the cell designs consist of doped 
polysilicon regions in the emitter and/or in the grid regions of the 
solar cells. These designs should work more effectively for cells in 
which V/sub oc/ is limited by emitter recombination. The n* poly- 
silicon emitter is believed to lower hole mobility and bandgap nar- 
rowing compared to a single-crystal silicon emitter, thus reducing 
the emitter contribution to the reverse saturation current and giving 
higher V/sub oc/. Polysilicon deposition and POCI; diffusion con- 
ditions have been developed for poly emitter solar cells, and solar 
cells have actually been fabricated according to one of the designs. 
In these cells, polysilicon grid lines were defined by ion-milling and 
polysilicon was removed from the remainder of the emitter. Prelim- 
inary results indicate that the heat treatment subsequent to ion-mill- 
ing resulted in a loss of carrier lifetime, partly because of a lower 
than expected V/sub oc/. In the first run, V/sub oc/ of the cells 
was at most equal to that of the conventional cells, where no poly 
deposition was performed and the dopant surface concentration on 
the emitter was 2 x 107cm™*. More experiments are in progress to 
preserve carrier lifetime and optimize the polysilicon emitter design 
for high-efficiency cells. Model calculations were also done in this 
period to determine the resistivity and diffusion length requirements 
for achieving 17 to 18% efficient web cells. Calculations indicate 
that a combination of front- and back-surface passivation and 
double-layer AR coating will give 17.5% efficient cells on 4 ohm- 
cm, 150 ym thick web crystals only when the minority carrier dif- 
fusion length becomes 467 zm. However, a diffusion length of only 
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125 pm will be required to achieve 17.5% efficient web cells if the 
bulk resistivity is dropped from 4 ohm-cm to 0.2 ohm-cm. 


The slap of Che peneent wetks tice been an expesienentdl tinve- 
tigation of some advanced methods for preparation of low cost sili- 
con pn-junction solar cells. The original project proposal comprised 
the application of ion implantation - with and without mass separa- 
tion - combined with pulsed-laser annealing, and laser induced dif- 
fusion from deposited surface layers. The actual project has di- 
verged from this plan by inclusion of the new and very promising 
similar techniques where laser processing has been substituted by 
short-duration incoherent-light exposure from a xenon arc lamp. 
Boron and boron-fluoride implantations have been studied after fur- 
nace annealing, neodymium-laser annealing, and incoherent-light 
annealing. Xenon-lamp annealing has further been studied for re- 
moval of damage after conventional implantation of arsenic, anti- 
mony, and phosphorus. Arsenic implantation has been investigated 
in greatest detail, due to the possibility of profiling by Rutherford 
backscattering techniques. Laser induced arsenic diffusion has been 
carried out from spun-on coatings of a commercial arseno-silica 
emission, however with utilization factors as low as 0.4%. Finally, 
incoherent-light induced diffusion of arsenic and phosphorus has 
been studied extensively. 


27110 (EUR—9383-EN) Development and characterisa- 
ee er ee 


chemical 
energy. Goodenough, J.B.; DareEdwards MP, Piffard, Y.; 
Choy, JH; Davies, K.; Katty, A.; Hamnett, A. (Commis- 


sion of the Euro Communities, Luxembourg. Director- 
ate-General for Information, Market and ieagedlion 1984. 
146p. Commission of the European Communities, Luxem- 
bourg. Office of Official Publications of the European Com- 
munities. 

An analysis was made of the materials requirements for a 
commercially viable photoelectrochemical cell for the direct con- 
version of sunlight into the chemical energy of gaseous hydrogen 
derived from water. Comparison was made with the generation of 
hydrogen from water by a conventional electrolysis cell powered 
by a photovoltaic (solar)cell. It was concluded that, in principle, a 
practical cell for the photoelectrolysis of water by sunlight could 
approach 10% conversion efficiency. However, the photoelectro- 
chemical cell requires the design of photoelectrode, that can pro- 
vide both the electric power of a wet photovoltaic. cell and the 
catalytic enhancement of the electrochemical reaction. The difficul- 
ty of the task was recognised at the outset. Our experimental objec- 
tive was to establish the engineering analysis, to test several materi- 
al strategies, and to discover any unanticipated difficulties that 
should be sorted out if such an approach is to succeed. 


27111 (EUR—9414-EN) Qualification test procedures for 
photovoltaic modules. Krebs, K. (Commission of the Europe- 
an Communities, Luxembourg. Directorate-General for In- 
formation, Market and Innovation). 1984. 48p. Commission 
of the European Communities, Luxembourg. Office of Offi- 
cial Publications of the European Communities. 

This document lays down test specifications for photovoltaic 
module control tests performed by the Joint Research Centre of the 
Commission of the European Communities for the qualification of 
modules for photovoltaic projects funded by the Commission. It 
contains the test schedule and a detailed description of 15 control 
tests. The purpose of these tests is to provide data on the perform- 
ance rating of photovoltaic modules and to identify environmental 
factors and design features which could affect their durability. 
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27112 (EUR—9529-EN) Photoelectrochemical reduction 
of CO.. Mackor, A.; Tinnemans, A.H.A.; Koster, T.P.M.; 
Kreuk, C.W. de; Thewissen, D.H.M.W. (Commission of the 
European Communities, Luxembourg. Directorate-General 
for Information, Market and Innovation). 1984. 106p. Com- 
mission of the European Communities, Luxembourg. Office 
of Official Publications of the European Communities. 

This research was set up to verify and extend previous ob- 
servations on CO: reduction at semiconductor powders and elec- 
trodes upon irradiation with light from the solar spectrum, corre- 
sponding to bandgap or larger energies. For our study we chose 
titanates (TiO. and strontium titanate SrTiOs), the use of which 
was indicated from literature results to be advantageous because of 
strong CO: adsorption and also because the literature claims CO. 
reduction before water reduction at titanate cathodes. Titanate 
powders in aqueous suspensions are simple, stable and rather cheap 
systems. They produce C:-compounds, mainly formic acid, formal- 
dehyde and methanol upon UV irradiation in the presence of COs. 
Hewever, the solar-to-chemical conversion yields of these systems 
are consistently low, well below 0.1% and we do not find ways to 
improve these yields considerably. These yields are more than two 
orders of magnitude too low to be of practical value. Moreover, 
from a study of the fate of the primary reaction products formic 
acid and formaldehyde upon irradiation in these titanate powder 
systems, it has become clear that oxidation of these organic materi- 
als rather than reduction is the favoured process, i.e. from formic 
acid CO, is reformed and formic acid is the primary product from 
formaldehyde. These results forced us to separate cathodes (reduc- 
tion) and anodic (oxidation) sites and to turn to electrode systems. 
We reinvestigated the suitability of titanates for CO2 reduction and 
we found that the previously concluded preference of CO2 over 
HO reduction is due to an artefact. The apparent reduction of COz 
before hydrogen evolution is due to pH effects at the electrode sur- 
face. 


27113 (FRNC-TH—1638) Study by infrared thermo- 
graphy and numerical analysis of the thermal behaviour of 
solar ceils and photovoltaic modules. Simo, A. (Aix-Mar- 
seille-1 Univ., 13 - Marseille (France)). Dec 1982. 182p. (In 
French). NTIS (US Sales Only), PC A09. File Number 
DE85750960. 

The mechanism of the photovoltaic conversion is first re- 
called with a particular attention on the origin of photovoltaic con- 
version losses. Methods to measure the temperature of encapsulated 
cells are described and heat transfer inside the modules are studied. 
One studies also how the various defects in the material and the 
photovoltaic system affect performance. A review of the knowl- 
edge concerning the phenomenon of hot spots is given. Then, this 
paper deals with the application of infrared thermography to the 
qualitative and quantitative analysis of exchanges between the cells 
and the ambient environment. A numerical method allowing the 
temperature distribution at the face of the encapsulated cells to be 
calculated from the temperature distribution on the outer surface of 
the module is presented. 


27114 (N—85-13888) Trends in space photovoltaic tech- 
nology. Scott-Monck, J.A. (Jet Propulsion Lab., Pasadena, 
CA (USA)). Apr 1984. 9p. NTIS, PC A14/MF AO1. 

In NASA, Lewis Research Center, space power, 85-93 p. 
(N—85-13880 05-20). 

The current status of silicon and gallium arsenide (GaAs) 
solar cell technology is described, and anticipated near and far term 
projections of photovoltaic cell performance are provided. It is 
shown that current ultrathin silicon and near term GaAs solar cells 
provide substantial enhancement of planar solar array performance. 
The advantages of utililizing GaAs cells in high concentration 
arrays is discussed. Evidence is provided to support the view that 
photovoltaic offers a viable means of supporting long term space 
objectives. 


27115 (N—85-13902) Photovoltaic working group report. 
Chidester, L.G.; Wise, J.F. (Lockheed Missiles and Space 
Co., Palo Alto, CA (USA)). Apr 1984. 7p. NTIS, PC A14/ 
MF AOl. 

In NASA, Lewis Research Center, space power, 285-291 p. 
(N—85-13880 05-20). 
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Results of the photovoltaic subcommittee meeting are sum- 
marized. The specific topics addressed include solar celi develop- 
ment and efficiency evaluation, concentrator arrays and array struc- 
tural technology, and environmental interaction problems. 


27116 (N—85-14276) Material models and device struc- 
tures for GaAs solar cells, introduction. (Purdue Univ., La- 
fayette, IN (USA)). Sep 1984. 19p. NTIS, PC A08/MF 
AOl. 


In its material models and device structure for GaAs solar 
cells, 1-19 p. (N—85-14275 05-44). 

A computer simulation model for gallium arsenided based 
photovoltaic devices was developed from three observations: (1) 
GaAs cells have a high potential for large conversion efficiencies 
(2) that potential was demonstrated (3) the use of complete comput- 
er model for silicon solar cells was successful. Gallium arsenide dis- 
plays several strengths as a photovoltaic material. This material is 
attractive for use in space because of its resistance to radiation. Mi- 
nority carries in GaAs have such short lifetimes when compared to 
those of Si that the additional recombination mechanisms intro- 
duced by defects caused by exposure to high energy radiation do 
not appreciably compete with the existing recombination mecha- 
nisms. The following derived from a complete computer model of 
GaAs cells, are much the same as those for a Si model: (1) facili- 
tates the optimization of cell design, (2) improves the cell designer's 
ability to analyze experimental data and establish which cell per- 
formance characteristics are design dependent and which are tech- 
nology dependent, (3) enable the cell designer to look into the cell 
to allow access to information which would otherwise have to be 
inferred from experimentally determined terminal characteristics of 
the device, (4) the code for Si has already been developed and ex- 
tension to GaAs is straightforward after new material models are 
developed. 


27117 (N—85-14277) GaAs material properties and 
models. (Purdue Univ., Lafayette, IN (USA)). Sep 1984. 
62p. NTIS, PC A08/MF AO1. 

In its material models and device structure for GaAs solar 
cells, 20-81 p. (N—85-14275 05-44). 

Material parameters and models for GaAs and their relation- 
ship to solar cell device performance were compiled. The absorp- 
tion coefficient and intrinsic carrier density, and the physical mech- 
anisms which underlie their existence are investigated all param- 
eters are given for 300 K. The assumptions made when working 
with silicon are accepted and areas and applications for which these 
assumptions may not be made for gallium arsenide are pointed out. 


27118 (N—85-14278) Anti-reflection coatings materials 
and models, (Purdue Univ., Lafayette, IN (USA)). Sep 1984. 
18p. NTIS, PC A08/MF A0O1. 

In its material models and device structure for GaAs solar 
cells, 82-99 p. (N-—85-14275 05-44). 

Two materials used as antireflection coatings for GaAs solar 
cells, Al sub Ga sub (1-x)As and a native anodically grown oxide 
were examined. The justification for treating Al sub Ga(1-x)As as a 
material for antireflection coatings may be found in an examination 
of the heteroface cell. So few carriers are generated in the wide 
band gap window that it may simply be treated as a component of 
the antireflection system. To characterization of a material for use 
in an antireflection coating demands the knowledge of both the re- 
fractive index, n, and the extinction coefficient, k, over the solar 
spectrum. 


27119 (N—85-14279) Comparison of SCAPID/GaAs to 
experiment, (Purdue Univ., Lafayette, IN (USA)). Sep 1984. 
22p. NTIS, PC A08/MF AO1. 

In its material models and device structure for GaAs solar 
cells, 100-121 p. (N—-85-14275 05-44). 

The SCAPID with GaAs extension were used to simulate 
real devices, and the results of the computer simulation to those de- 
termined experimentally were compared. Experimental cells which 
are complete in the description of the cell and in the description of 
the cell analysis are described. A homojunction GaAs cell was ana- 
lyzed. It is demonstrated that SCAPID can be applied to GaAs 
solar cells. The importance of including a reflection model within 
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the code rather than simply relying on a lumped shadow factor is 
indicated. 


27120 (N—85-15260) Proceedings of the 23rd Project In- 
tegration Meeting. (Jet Propulsion Lab., Pasadena, CA 
(USA)). Mar 1984. 523p. (NASA-CR—174186; JPL-PUB— 
84-47; CONF-8403186—). NTIS, PC A22/MF A01. 

From 23. project integration meeting; Pasadena, CA, USA 
(14 Mar 1984). 

Silicon sheet growth and characterization, module technolo- 
gy, silicon material, cell processing and high-efficiency cells, envi- 
ronmental isolation, engineering sciences, module reliability, and 
project analysis and integration were described. For individual titles 
see N85-15261 through N85-15298. 


27121 (N—85-15261) High-efficiency silicon solar cell re- 
search. Daud, T. (Jet Propulsion Lab., Pasadena, CA 
(USA)). Mar 1984. 2p. NTIS, PC A22/MF AO1. 

In JPL, proceedings of the 23rd project integration meeting, 
107-108 p. (N—85-15260 06-44). 

High efficiency solar cells were characterized. Silicon solar 
cell computer modeling was presented. New designs of matter insu- 
lator n-p (MINP) were discussed and a new structure called a float- 
ing emitter cell was proposed for 20% and higher efficiency. Vari- 
ous techniques for making high efficiency silicon solar cells were 
described. 


27122 (N—85-15262) High-efficiency solar-cell design 
modeling. Lamorte, M.F. (Research Triangle Inst., Research 
Triangle Park, NC (USA)). Mar 1984. 4p. NTIS, PC A22/ 
MF AOl1. 

In JPL, proceedings of the 23rd project integration meeting, 
109-112 p. (N—85-15260 06-44). 

Comprehensive computer models were developed to simu- 
late single junction and multiple junction silicon solar cell struc- 
tures. The following phenomena submodels were incorporated into 
computer models: effects due to temperature, impurities, defect 
energy levels, high injection, and surface states front surface field, 
back surface field oxide charged insulator carrier confinement band- 
gap narrowing depletion region recombination series resistance 
metal contact shadowing and anti-reflective coatings. Fabrication of 
2 cm x 2 cm n(+)p and n(+)pp(+) near optimized silicon solar 
cells was done. The cells were characterized with respect to V(oc), 
1(sc), P(mp), 1(mp), and eta over the temperature 25 C to 150 C. 
The accuracy of the computer modeling and correct phenomena 
submodels and/or analysis were assessed to obtain better than 5% 
agreement with experimental data. Phenomena that give rise to 
solar cell losses, were determined and quantified through analysis 
and experiments. 


27123 (N—85-15263) Efficiency estimation and sensitivi- 
ty modeling. Mokashi, A.R. (Jet Propulsion Lab., Pasadena, 
CA (USA)). Mar 1984. 10p. NTIS, PC A22/MF AO1. 

In JPL, proceedings of the 23rd project integration meeting, 
113-122 p. (N—85-15260 06-44). 

An exhaustive and comprehensive analytical tool for evaluat- 
ing the performance of a crystalline silicon solar cell of a given 
design was developed. Cell process parameters were considered as 
input data. Sensitivity analysis of cell design parameters was per- 
formed. Innovative and conceptual designs were compared for 
achievement of high efficiency (near 20%). These methods were 
used as an aid in identifying parameters limiting cell efficiency 
below 20%. 


27124 (N—85-15265) MBE growth for high-efficiency sil- 
icon solar cells. Allen, F. (California Univ., Los Angeles 
(USA)). Mar 1984. 8p. NTIS, PC A22/MF AO1. 

In JPL, proceedings of the 23rd project integration meeting, 
131-138 p. (N—85-15260 06-44). 

Extreme dopant control was utilized with molecular beam 
epitaxy (MBE) to grow silicon solar cells of high efficiency. Com- 
puterized simulation of a cascade silicon cell with two junctions in 
series as a means of getting large dc voltage and high efficiency 
was performed. 
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27125 (N—85-15266) Investigation of — — pas- 
sivation by silicon nitride deposition. Olsen, L.C. (Washing- 
= —" Seattle (USA)). Mar 1984. rm NTIS, PC / 


In JPL, proceedings of the 23rd project integration meeting, 
139-146 p. (N—85-15260 06-44). 

The use of silicon nitride deposited by plasma enhanced 
CVD for passivation of the silicon surfaces was evaluated. Three 
approaches were used: SiN film growth by plasma enhanced chemi- 
cal vapor deposition (PECVD) film characterization and character- 
ization of SiN/Si interfaces and impact on solar cell performance. 


27126 (N—85-15267) Development and analysis of silicon 
solar cells near 20% efficiency. Wolf, M.; Newhouse, M. 
(Pennsylvania Univ., Philadelphia (U SA)). Mar 1984. 9p. 
NTIS, PC A22/MF ‘A01. 

In JPL, proceedings of the 23rd project integration meeting, 
159-167 p. (N—85-15260 06-44). 

The calibrated spectral light beam induced current (LBIC) 
was used to determine the minority carrier lifetimes in all regions of 
solar cells at various stages. It has permitted the observation of life- 
time degradation occurring in the various process stages. 


27127 (N—85-15268) design analysis. 
Garcia, A. III. (S — Inc., nl CA (USA)). Mar 
1984. 15p. NTIS, PC A22/MF AOl. 

In JPL, proceedings of the 23rd project integration meeting, 
201-215 p. (N—85-15260 06-44). 

The methodology is developed to analyze photovoltaic en- 
capsulation system designs. This methodology is approached using 
five models: (1) structural deflection analysis (2) thermal structural 
analysis (3) thermal analysis (4) optical analysis and (5) electrical 
analysis. 


27128 (N—85-15269) Encapsulation materials and 
essing. Willis, P.B. (Springborn Labs., Inc., Enfield, CT CT 
(USA)). Mar 1984. 28p. NTIS, PC A22/MF AOl. 

In JPL, proceedings of the 23rd project integration meeting, 
217-244 p. (N—85-15260 06-44). 

The advantages and deficiencies of several candidate poly- 
mer encapsulation materials are cited. Antisoiling treatments, fabri- 
cation concepts and aging studies are explored for photovoltaic 
module components. 


27129 (N—85-15270) Photothermal degradation of encap- 
sulants. Liang, R.H. (Jet Propulsion Lab., Pasadena, CA 
(USA)). Mar 1984. 1lp. NTIS, PC A22/MF AO0O1. 

In JPL, proceedings of the 23rd project integration meeting, 
245-255 p. (N—85-15260 06-44). 

A mechanistic model to predict lifetime of encapsulants with 
respect to photothermal degradation is described. Valid accelerated 
photothermal testing procedures for evaluation of encapsulants are 
developed. 


27130 (N—85-15271) Polymer-polymer interface bond 
stability. Koenig, J.L. (Case Western Reserve Univ., Cleve- 
land, OH (USA)). Mar 1984. 14p. NTIS, PC A22/MF AOl. 

In JPL, proceedings of the 23rd project integration meeting, 
257-270 p. (N—85-15260 06-44). 

The bond stability of the polymer/polymer interface of en- 
capsulants is described. Infrared spectroscopy is used and optical 
properties are explored. 


27131 (N—85-15272) Polymer-metal interface bond sta- 
bility. Boerio, J. (Jet Propulsion Lab., Pasadena, CA 
(USA)). Mar 1984. 7p. NTIS, PC A22/MF AOl1. 

In JPL, proceedings of the 23rd project integration meeting, 
271-277 p. (N—85-15260 06-44). 

An in-situ, non-destructive technique for determining stabili- 
ty of polymer/metal (oxide) interface is developed. The nature of 
degradation reactions occurring at polymer/metal (oxide) interface 
is determined and methods for inhibiting those reactions are devel- 
oped. 
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27132 (N—85-15273) Predicting electrochemical break- 
down in terrestrial photovoltaic modules. Mon, G.R. (Jet 
Propulsion Lab., Pasadena, CA (USA)). Mar 1984. 10p. 
S, PC A22/MF AOl. 
In JPL, proceedings of the 23rd project integration meeting, 
peg: Aw (N—85-15260 06-44). 
lectrochemical corrosion of PV cells can cause a cell-to- 
frame short circuit with two undesirable results: (1) catastrophic 
loss of source-circuit power and (2) high field maintenance (module 
replacement) costs. Parameter dependencies are determined and en- 
capsulated two-cell coupons are exposed to a range of voltage dif- 
ferences, temperatures, and relative humidities. Material relative 
performance is assessed. Nine different metallization-encapsulation 
combinations are tested. 


27133 (N—85-15274) Module flammability research. Su- 
gimura, R.S.; Otth, D.H. (Jet Propulsion Lab., Pasadena, 
CA (USA)). Mar 1984. 4p. NTIS, PC A22/MF A0O1. 

In JPL, proceedings of the 23rd project integration meeting, 
asta: hohe at 15260 06-44). 

technology base required to construct fire-ratable mod- 

ules is explored. New materials of construction and module con- 
figurations to achieve increased fire resistance are investigated. The 
fire-resistance capability of current PV module designs is assessed. 
Parametric tests are performed to characterize flammability. 


27134 eee ae Process research of non-Cz silicon 
material. Rose, C.M.; bell, R.B. (Westinghouse Elec- 
tric Corp., Pittsburgh, PA PA USA). Mar 1984. 6p. NTIS, PC 
A22/MF AO1. 

In JPL, proceedings of the 23rd project integration meeting, 
297-302 p. (N—85-15260 06-44). 

A feasibility evaluation of stimultaneously forming back 
front junctions of solar cells using liquid dopants on dendritic web 
silicon is presented. Simultaneous diffusion is compared to sequen- 
tial diffusion. A belt furnace test for diffusion process is carried out. 
Process control parameters and sensitivities are identified. Cost 
analyses are also performed. 


27135 (N—85-15276) Process Research On Polycrystal- 
line Silicon Material (PROPSM). Culik, J. (Solarex Corp., 
— MD (USA)). Mar 1984. 9p. NTIS, PC A22/MF 


In JPL, proceedings of the 23rd project integration meeting, 
303-311 p. (N—85-15260 06-44). 

Mechanisms limiting cell performance in large grain, cast, 
polycrystalline silicon sheet material were identified. Solar cell fab- 
rication processes, compatible with limiting mechanisms, to im- 
prove performance and a passivation process, which includes proc- 
ess sensitivity analysis were developed. It is found that there is a 
strong correlation between quasineutral recombination and electri- 
cally active grain and subgrain boundaries amount of LBIC imaged 
G.B. activity has little or no effect on spacecharge recombination 
or fill factor. Isolated cells have excess JSCO from defect that is 
not resolved by LBIC. 


27136 (N—85-15277) Amorphous metallic layers in Si 
metallization systems. Nicolet, M.A. (California Inst. of 
— Pasadena (USA)). Mar 1984. 8p. NTIS, PC A22/MF 
In JPL, proceedings of the 23rd project integration meeting, 
313-320 Dp. (N—85-15260 06-44). 
¢ advantages of amorphous metallic layers as diffusion 
barriers in metallization systems were investigated. Some of the ad- 
vantages are: no grain boundaries, reduced reactivity, and flexibil- 
ity. The formation of amorphous metallic layers, sheet resistance of 
amorphous Ni-W layer on SiO: and Si substrate, crystallization and 
reaction with Si, and Schottky barrier heights of amorphous RF- 
sputtered metallic thin film, are outlined. 


27137 (N—85-15278) Metallo-Organic Decomposition 
(MOD) silver metallization for photovoltaics. Vest, G.M.; 
Vest, R.W. (Purdue Univ., Lafayette, IN (USA)). Mar 1984. 
12p. NTIS, PC A22/MF AO1. 

In JPL, proceedings of the 23rd project integration meeting, 
321-332 p. (N—85-15260 06-44). 
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The metallo-organic decomposition (MOD) silver metalliza- 
tion process for photovoltaics was investigated. It is found that: (1) 
generic compounds are essential (2) high purity raw materials are 
very important (3) proper time temperature processing is critical 
and MOD silver shows great promise for low temperature metalli- 
zation. 


27138 (N—85-15281) Evaluation of the ion implantation 
process for production of solar cells from silicon sheet materi- 
als. Spitzer, M.B. (Spire Corp., Bedford, MA (USA)). Mar 
1984. 12p. NTIS, PC A22/MF AOl1. 

In JPL, proceedings of the 23rd project integration meeting, 
353-364 p. (N—85-15260 06-44). 

The application of the ion implantation process to present 
day materials and fabricate cells and temperature effects were in- 
vestigated. Thermal annealing was compared to pulsed electron 
beam annealing. It is found that use of ion implantation allows tai- 
loring of thermal process to a particular sheet material, EFG is im- 
proved after high temp, SILSO is degraded after high temp, HEM 
affected most at 550 to 750 deg C, SEMIX appears independent of 
process temp, and CZ is degraded by processing at 750 deg C. It is 
concluded that ion implantation and rapid thermal annealing can be 
successfully employed for junction formation. 


27139 (N—85-15282) Laser-assisted solar-cell metalliza- 
tion processing. Dutta, S.; Mcmullin, P.G. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA)). Mar 1984. Llp. 
NTIS, PC A22/MF AO1. 

In JPL, proceedings of the 23rd project integration meeting, 
365-375 p. (N—85-15260 06-44). 

Laser assisted solar cell metallization processing which is a 
one step process is examined. The potential advantages of laser dis- 
position techniques for photovoltaic systems are: a high resolution, 
no photolithography, clean and contamination free, in-situ sintering, 
and low contact resistance. 


27140 (N—85-15284) Miniworkshop on effects of stress 
and strain in high-speed-grown silicon ribbons. Briglio, A. Jr. 
(Jet Propulsion Lab., Pasadena, CA (USA)). Mar 1984. 4p. 
NTIS, PC A22/MF AOl1. 

In its proceeding of the 23rd. project integration meeting, 
389-392p., (N—85-15260 06-44). 

The effects of stress and strain in high speed grown silicon 
ribbons are discussed. Problems of stress and strain which are limit- 
ing to the rate at which SI ribbons of suitable quality for making 
solar cells are grown, are examined. 


27141 (N—85-15285) Stress studies in EFG. Kalejs, J.P. 
(Mobil Tyco Solar Energy Corp., Waltham, MA (USA)). 
Mar 1984. 17p. NTIS, PC A22/MF AOl1. 

In JPL, proceeding of the 23rd project integration meeting, 
393-409p., (N—85-15260 06-44). 

Stress studies in edge-defined film-fed growth (EFG) are dis- 
cussed. The goals were to develop an understanding of the mecha- 
nism of stress generation in silicon sheet growth and to define mini- 
mum stress growth configurations 200 micron thick 10 cm wide 
EFG ribbon growing at 4 cm/min. 


27142 (N—85-15286) Advanced dendritic web growth de- 
velopment. Duncan, C.S. (Westinghouse Electric Corp., 
oe PA (USA)). Mar 1984. 6p. NTIS, PC A22/MF 
AOl. 

In JPL, proceeding of the 23rd. project integration meeting, 
411-416p., (N—85-15260 06-44). 

Computer specifications for low stress dendritic crystal web 
growth configurations having thermal elements in fixed positions 
were developed, as well as computer specifications for web growth 
incorporating dynamic positioning of thermal elements. Low buck- 
ling stress with increased width of unbuckled growth was sought, 
as well as increased growth velocity while maintaining low residual 
stress. Model-defined advanced concepts for web growth configura- 
tions were defined and verified in experimental web growth. Major 
increases were achieved in width and velocity. 
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a (N—85-15287) Silicon-sheet surface studies. Dany- 
uk, S. (Illinois Univ., Chicago (USA)). Mar 1984. 8p. 
NES PC A22/MF AO1. 

In JPL, proceeding of the 23rd project integration meeting, 
417-424p., (N—85-15260 06-44). 

The nondestructive determination of residual stresses in 
short sections of sheet silicon is discussed. A laser interferometry 
technique for polished surfaces a shadow Moire technique, for 
rough surfaces, to determine deflections in sheet silicon and an 
analysis of extracting residual stresses from measured deflections of 
circular wafers and short rectangular wafers are discussed. 


27144 (N—85-15289) Semicrystalline casting process de- 
velopment and verification. Regnault, W.F. (Semix, Inc., 
Gaithersburg, MD (USA)). Mar 1984. 10p. NTIS, PC A22/ 
MF AOl1. 

In JPL, proceeding of the 23rd. project integration meeting, 
429-438p., (N—85-15260 06-44). 

Structural defects within grain volumes that affect the effi- 
ciency of semicrystalline silicon solar cell materials are discussed. 
The purpose was to determine the nucleating mechanisms of a dis- 
location substructure occasionally found in semicrystalline silicon, 
to determine the relative crystallographic orientation of neighbor- 
ing grains, to correlate the observed dislocation structure with the 
electrical response of the material, and to develop a computer simu- 
lation of the ubiquitous crystallization process in order to model the 
time dependence of the solidification front and to aid in the study 
of temperature distribution with an ingot. 


27145 (N—85-15290) Electrochemical production of sili- 
con. Bates, H.E. (Energy Materials Corp., Harvard, MA 
(USA)). Mar 1984. 9p. NTIS, PC A22/MF A0O1. 

In JPL, proceeding of the 23rd project integration meeting, 
439-447p., (N—85-15260 06-44). 

Siline decomposition in a fluidized bed reactor was studied. 
Long duration tests were conducted to demonstrate operability and 
determine purity. Preliminary product purity from a metal wall re- 
actor was established. A fluidized bed reactor product was melted. 


27146 (N—85-15293) Analysis of optical and electrical 

performance of a TCP-coated solar cell. Daniel, R.E. (Jet 

Propulsion Lab., Pasadena, CA (USA)). Mar 1984. 9p. 
S, PC A22/MF AOl. 

In its proceeding of the 23rd. project integration meeting, 
479-487p., (N—85-15260 06-44). 

The effect of the optical and electrical properties of a trans- 
parent conducting polymer (TCP) on a solar cell, and the effect of 
transmission, reflection and absorption of the TCP on the operating 
characteristics of the solar cell was analyzed. Examination of TCP 
film thickness and conductivity on the generated photo current 
with a tolerable series resistance was done. 


27147 (N—85-15294) Performance loss with shorted cells. 
Gonzalez, C.C. (Jet Propulsion Lab., Pasadena, CA (USA)). 
Mar 1984. 6p. NTIS, PC A22/MF AOI. 

In its proceedings of the 23rd project integration meeting, 
489-494p., (N—85-15260 06-44). 

The power loss due to shorted cells for a given source-cir- 
cuit series-parallel configuration after n years with a constant 
yearly failure rate, the optimum series-parallel configuration(s) for 
minimizing power loss, and the cost-effective failure level were de- 
termined. 


27148 (N—85-15295) Investigation of accelerated stress 
factors and failure/degradation mechanisms. Lathrop, J.W. 
(Clemson Univ., SC (USA)). Mar 1984. 8p. NTIS, PC A22/ 
MF AOl. 

In JPL, proceeding of the 23rd. project integration meeting, 
495-502p., (N—85-15260 06-44). 

Results of the performance tests on unencapsulated cells are 
described. Equivalent circuit parameters, characteristics of a de- 
graded solar cell, and atomic and molecular species at the cell sur- 
face are detailed. 
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27149 (N—85-15296) Thermal characterization of photo- 
voltaic modules in natural environments. Wen, L. (Jet Pro- 
pulsion Lab., Pasadena, CA (USA)). Mar 1984. 11p. NTIS, 
PC A22/MF A0l. 

In its proceedings of the 23rd. project integration meeting, 
503-513p., (N—85-15260 06-44). 

The physics of module thermal interaction with natural envi- 
ronments was examined. Specific recommendations were developed 
relative to nominal operating cell temperature (NOCT) test proce- 
dure and evaluation methodology. Refined algorithms were provid- 
ed for predicting PV array operating temperatures. 


27150 (N—85-15297) Annual energy spectrum for track- 
ing arrays. Gonzalez, C.C. (Jet Propulsion Lab., Pasadena, 
CA (USA)). Mar 1984. 4p. NTIS, PC A22/MF AO1. 

In its proceeding of the 23rd. project integration meeting, 
515-518, (N—85-15260 06-44). 

Array energy spectra for different tracking modes were 
compared, and the advantage of a given mode for any defined cell 
spectral response was assessed. Computer code and hour-by-hour 
SOLMET irradiance data were used to obtain hourly integrated ir- 
radiance for array tracking mode. Solar radiation spectral analysis 
computer code was used to estimate amount of hourly irradiance in 
given wavelength intervals. An annual and monthly integration of 
irradiance was done in each wavelength interval result is independ- 
ent of any particular cell spectral response. In addition, an annual 
and monthly integration of the convolution of a given cell spectral 
response and the hourly solar energy spectral distribution was 
done. 


27151 (N—85-15298) Summary of photovoltaic perform- 
ance models. Smith, J.H.; Reiter, L.J. (Jet ene Lab., 
— CA (USA)). Mar 1984. Tp. NTIS, PC A22/MF 

In its proceeding of the 23rd. project integration meeting, 
519-525p., (N—85-15260 06-44). 

Computer models which are usually placed in the category 
of photovoltaic systems performance models are described. These 
cover a range of approaches and capabilities from aggregate, first- 
order models to far more detailed analyses of PV systems. The 
complete set of models which fit this criteria is presented and re- 
viewed. This information is presented in an easily referenceable 
format. This work was performed for the Project Analysis and In- 
tegration Center at JPL. 


27152 (N—85015264) Barriers to achieving high efficien- 
cy. Sah, C.T. (Sah (C.T.) Associates, Urbana, IL (USA)). 
Mar 1984. 8p. NTIS, PC A22/MF AOl1. 

In JPL, proceedings of the 23rd project integration meeting, 
123-130 p. (N—85-15260 06-44). 

Accurate minority carrier recombination rate measurements 
by new capacitance transient method of Ti, Zn, and Au were per- 
formed. Capture rates at double donor titanium centers and double 
acceptor zinc centers over wide temperature ranges were complet- 
ed. Limiting parameters and geometries were delineated. 


27153 (ORNL/TM—9540) Short Rotation Woody Crops 
Program. 


Quarterly progress report, September 1-November 

30, 1984. Wright, L.L.; Ranney, J.W.; Trimble, J.L.; Per- 
lack, R.D.; Wenzel, C. 'R. (Oak Ridge National Lab., ™ 
(USA)). Apr 1985. Contract AC05-840R21400. 136p. NTIS, 
PC A07/MF A01; GPO Dep. File Number DE85012058. 

Environmental Sciences Division Publication No. 2466. 

Progress reports are presented for twenty-one projects in the 
short rotation woody crops program for the period September 1 to 
November 30, 1984. Accomplishments for the period and lists of 
recent papers and publications resulting from the research are pre- 
sented. The major program activities are species screening and ge- 
netic selection, stand establishment and cultural treatment, harvest- 
ing and collection. 
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(SAND—84-7005) Low-cost high-performance sili- 
con concentrator cells. Borden, P.G. (Varian Associates, 
Palo Alto, CA (USA). Solid State Lab.). Feb 1985. Con- 
tract AC04-76DP00789. 73p. NTIS, PC A04/MF AOI; 1; 
GPO Dep. File Number DE85008875. 

Silicon solar cells have not performed well at high concen- 
trations because of excess emitter and base resistance. The V- 
groove, or VG silicon solar cell has a novel emitter structure that 
allows use of wide, closely spaced front contact grid lines without 
significant obscuration, eliminating emitter resistance almost entire- 
ly. The active layers can be relatively thin because rays refract ob- 
liquely at the cell front, making it possible to reduce significantly 
both emitter and base resistance and improve high concentration 
performance. Efficiencies over 19% at 100 suns and 20°C have 
been obtained with a cell area of .5 x .5 cm. This cell has about 
33% of the front surface covered with metal, with a V-groove 
period of 50 microns and grid line spacing of 83 microns. The cell 
has a single layer AR coating of silicon nitride. This performance 
approaches state-of-the-art for silicon concentrator cells and dem- 
onstrates the principle of the VG cell. The drop in efficiency at 
higher concentration, due probably to base resistance, can be over- 
come by using thinner active layers. Additional features include a 
structure relatively simple to fabricate and a planar, metallized back 
surface to facilitate packaging. 


27155 (SERI/CP—211-2654, pp 1-5) Systematic study of 
the Staebler-Wronski effect in hydrogenated amorphous sili- 
con, Stutzmann, M.; Jackson, W.B.; Tsai, C.C. (Xerox Palo 
Alto Research Center, CA). Mar 1985. OSTI. File Number 
T1I85002935. (CONF-8503106—Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27156 (SERI/CP—211-2654, pp 9-16) Research on 
amorphous silicon and related alloys at the University of 
Utah. Taylor, P.C. (Univ. of Utah, Salt Lake City). Mar 
1985. “game File Number T185002935. (CONF-8503106— 
Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27157 (SERI/CP—211-2654, pp 17C-26) Photochemical 
vapor deposition of amorphous silicon and related amorphous 
semiconductors for solar cells. Konagai, M.; Takei, H.; 
Tanaka, T.; Kim, W.Y.; Yamada, A.; Kenne, J.; Nishida, S.; 
Tasaki, H.; Sichanugrist, P.; Katagiri, C. (Tokyo Institute of 
ae Japan). Mar 1985. OSTI. File Number 
T185002935. (CONF-8503106—Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27158 (SERI/CP—211-2654, pp 35) Structure and opti- 
cal properties of amorphous silicon/amorphous germanium 
multilayer structures. Tiedje, T.; Persans, P.D.; Abeles, B. 
(Exxon Research and Engineering Co., Annandale, NJ). 
Mar 1985. OSTI. File Number 1185002935. (CONF- 
8503106—Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27159 (SERI/CP—211-2654, pp 39-49) Glow discharge 
deposition at high rates using disilane. Rajeswaran, G.; Cor- 
derman, R.R.; Kampas, F.J.; Vanier, P.E. (Brookhaven Na- 
tional Lab., Upton, NY). Mar 1985. OSTI. File Number 
185002935. (CONF-8503 106—Absts.). 

From Amorphous silicon subcontractors annual review 


meeting; Washington, DC, USA (21 Mar 1985). 


27160 (SERI/CP—211-2654, pp 51-65) In-house amor- 
phous silicon 


materials and device research. Madan, A.; 
McMahon, T.; von Roedern, B.; Mahan, H. (Solar Energy 
Research Institute, Golden, CO). Mar 1985. OSTI. File 
Number 1185002935. (CONF-8503106—Absts.). Contract 
ACO02-83CH10093. 
From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 
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27161 (SERI/CP—211-2654, pp 67-78) Diagnostics of a 
glow discharge used to produce hydrogenated amorphous sili- 
con films. Gallagher, A.; Scott, J. (Univ. of Colorado, Boul- 
der). Mar 1985. OSTI. File Number T185002935. (CONF- 
8503 106—Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27162 (SERI/CP—211-2654, pp 79-81) JPL/SERI large 
scale amorphous silicon deposition. Bickler, D.B. (Jet Propul- 
sion Lab., Pasadena, CA). Mar 1985. OSTI. File Number 
T185002935. (CONF-8503 106—Absts.). 

From Amorphous silicon subcontractors annual review 


meeting; Washington, DC, USA (21 Mar 1985). 


27163 (SERI/CP—211-2654, pp 85-96) Amorphous Sili- 
con Measurements Task Force. Hulstrom, R.L. (Solar 
Energy Research Institute, Golden, CO). Mar 1985. OSTI. 
File Number T185002935. (CONF-8503106—Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27164 (SERI/CP—211-2654, pp 97-108) Compensation 
of dangling bond defects in a-Si,Ge alloys. Lucovsky, G.; 
Cook, J.W. Jr.; Rudder, R.A.; Parsons, G.N. (North Caroli- 
na State Univ., Raleigh). Mar 1985. OSTI. File Number 
T185002935. (CONF-8503106—Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27165 (SERI/CP—211-2654, pp 109-120) Investigation 
of a-Si and related amorphous semiconductors as materials 
for solar energy conversion. Paul, W.; Mackenzie, K.D.; 
Leopold, D.J.; Hanna, J.; Kirby, P.B.; Sun, Z.; Eggert, J.R.; 
Lin, S.; Li, Y.M.; Burnett, J.H. (Harvard Univ., Cambridge, 
MA). Mar 1985. OSTI. File Number TI85002935. (CONF- 
8503 106—Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27166 (SERI/CP—211-2654, pp 121-132) Amorphous sil- 
icon based alloy research, Madan, A.; Mahan, H.; von Roe- 
dern, B.; McMahon, T.; Williamson, D. (Solar Energy Re- 
search Institute, Golden, CO). Mar 1985. OSTI. File 
Number T185002935. (CONF-8503106—Absts.). Contract 
AC02-83CH10093. 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27167 (SERI/CP—211-2654, pp 133-142) Structural and 
electronic studies of defects in amorphous silicon. Biegelsen, 
D.K.; Boyce, J.M.; Jackson, W.B.; Janai, M.; Johnson, 
N.M.; Stutzmann, M.; Street, R.A.; Thompson, R.; Thomp- 
son, M.J.; Tsai, C.C. (Xerox Palo Alto Research Center, 
CA). Mar 1985. OSTI. File Number TI85002935. (CONF- 
8503106—Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27168 (SERI/CP—211-2654, pp 145-148) Research on 
high-efficiency, stacked, multi-junction amorphous silicon 
alloy thin-film solar cells. Dalal, V.L. (Spire Corp., Bedford, 
MA). Mar 1985. OSTI. File Number TI85002935. (CONF- 
8503 106—Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27169 (SERI/CP—211-2654, pp 149-160) Tandem type 

amorphous solar cells developed by multi-chamber system for 

the deposition of amorphous materials, Nakamura, G.; Yuki- 

moto, Y. (Mitsubishi Electric Corp., Mizuhara, Japan). Mar 

pone = File Number TI85002935. (CONF-8503106— 
sts. ). 
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From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27170 (SERI/CP—211-2654, pp 161-162) Photovoltaic 
markets and applications: the role of thin-film technologies. 
Steele, R.V. (Strategies Unlimited, Mountain View, CA). 
Mar 1985. OSTI. File Number 1185002935. (CONF- 
8503 106—Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27171 (SERI/CP—211-2654, pp 163-164) SOLEMS: a 
French adventure in amorphous silicon photovoltaics (some 
original solutions to non-original problems). Solomon, I. 
(Ecole Polytechnique, Palaiseau, France). Mar 1985. OSTI. 


File Number T185002935. (CONF-8503106—Absts.). 
From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27172 (SERI/CP—211-2654, pp 165) Large scale, flexi- 
ble a-Si:H PIN solar cells. Burt, J.V. (3M Center, St. Paul, 
MN). Mar 1985. OSTI. File Number T185002935. (CONF- 
8503106—Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27173 (SERI/CP—211-2654, pp 167-177) Research on 
high efficiency single-junction monolithic thin film amorphous 
silicon solar cells. Carlson, D.E.; Catalano, A.; D’Aiello, 
R.V.; Dickson, C.R.; Oswald, R.S. (Solarex Thin Film Divi- 
sion, Newtown, PA). Mar 1985. OSTI. File Number 
T185002935. (CONF-8503106—Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27174 (SERI/CP—211-2654, pp 187-193) Amorphous sil- 
icon photovoltaic devices prepared by chemical and photo- 
chemical deposition from higher order silanes. Delahoy, A.E.; 
Ellis, F.B. Jr. (Chronar Corp., Princeton, NJ). Mar 1985. 
OSTI. File Number TI85002935. (CONF-8503106—Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27175 (SERI/CP—211-2654, pp 195-205) CVD amor- 
phous silicon solar cells. Rocheleau, R.E.; Hegedus, S.S.; 
Baron, B.N. (Univ. of Delaware, Newark). Mar 1985. 
OSTI. File Number T1I85002935. (CONF-8503106—Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27176 (SERI/CP—211-2654, pp 207-218) Studies of 
chemical vapor deposition of amorphous silicon and transpar- 
ent electrodes for solar cells. Gordon, R.G. (Harvard Univ., 
Cambridge, MA). Mar 1985. OSTI. File Number 
1185002935. (CONF-8503106—Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27177 (SERI/CP—211-2654, pp 223-230) Spectroscopic 
studies of a-Si:H. Carlos, W.E. (Naval Research Lab., 
Washington, DC). Mar 1985. OSTI. File Number 
T185002935. (CONF-8503 106—Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27178 (SERI/CP—211-2654, pp 231-235) Mbonosilane 
and disilane: 1984 status report. Lorenz, J.H. Mar 1985. 
OSTI. File Number TI85002935. (CONF-8503 106—Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 
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27179 (SERI/CP—211-2654, pp 237-244) Investigations 
of the origins of metastable light-induced changes in hydroge- 
nated amorphous silicon. Cohen, J.D. (Univ. of Oregon, 
Eugene). Mar 1985. OSTI. File Number 185002935, 
(CONF-8503 106—Absts.). 

From Amorphous silicon subcontractors annual review 
meeting; Washington, DC, USA (21 Mar 1985). 


27180 (SERI/PR—231-2619, pp 37-38) Screening for mi- 
croalgae in the southeastern US. Tadros, M. (Alabama A 

and M Univ., Normal). Jan 1985. OSTI. File Number 
T185002934. 

In Soiar Energy Research Institute Biomass Program. 
Quaarterly technical report, first quarter FY 1985. 

These studies will emphasize collecting, isolating, and char- 
acterizing microalgae from habitats of the southeastern US. Collec- 
tions will be made from habitats that are exposed to extreme envi- 
ronmental conditions, such as intertidal salt marshes and temporary 
ponds, puddles, and marshes. Microalgae will be isolated and 
screened for tolerance to high temperature and light intensity and 
for media requirements. Those species that are capable of growth in 
outdoor light and high temperatures will be grown in culture and 
qualitatively evaluated for lipid yield. Those species that are desig- 
nated most promising will be grown under various culture condi- 
tions that generally result in lipid accumulation; they will be ana- 
lyzed for total lipids, protein, and dry weight. 1 table. 


27181 (SERI/PR—231-2619, pp 24-26) Productivity op- 
timization of saline microalgae grown in outdoor mass cul- 
ture. Laws, E.A. (Univ. of Hawaii, Honolulu). Jan 1985. 
OSTI. File Number T185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

The objective of this project is to determine the conditions 
and techniques appropriate for maximizing lipid yield from marine 
and desert saline microalgae and for quantifying the relative value 
of system components in terms of maximum lipid yield. A series of 
two-level factorial experiments in four 8.2-m? raceways will deter- 
mine the relative importance of operational parameters. Photosyn- 
thetic efficiency and yield will be maximized using second-order 
factorial design experiments in these raceways. Laboratory-scale 
support studies will be conducted as necessary, and production 
system performance sensitivities will be analyzed. Species selection 
will also be carried out. Management strategies will be developed 
for maximizing yields. Productivity from the marine flagellate Pla- 
tymonas was determined using desert saline water types. Platy- 
monas is being grown in four small flumes. The results clearly indi- 
cate that within the salinity range studies, the higher the salinity, 
the higher the production. Type I water appears to be a better 
growth medium than seawater of comparable salinity, which in turn 
is better than type II water. Photosynthetic efficiencies of 8%-10% 
appear achievable under the present winter conditions. 2 tables. 


27182 (SERI/PR—231-2619, pp 19-21) Collection and 
selection of oil-producing desert microalgae. Thomas, W. 
(Scripps Institute of Oceanography, La Jolla, CA). Jan 
1985. OSTI. File Number T185002934. 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

The objective of this research activity is to assess the saline 
waters in the southwestern US with regard to the magnitude of the 
resource and potential use as a medium for producing fuels and 
chemicals from microalgae. The resource assessment activity con- 
sists of a review of existing research literature that describes the 
local environment, climate, water resources, hydrology, and biota 
of the southwestern US. The collection, isolation, and analysis of 
individual algae species found in the desert are conducted by a 
mobile field laboratory. Isolation of algal species into monocultures 
allows detailed analysis of the yields, efficiencies, and proximate 
composition of each species. In addition, water samples are ana- 
lyzed to identify inorganic chemical constituents. These studies pro- 
vide basic information on marine and desert algae and on the aquat- 
ic environment in the desert that can be applied to any installation 
in which saline water may be used. 1 figure, 1 table. 
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(SERI/SP—271-2452) Photovoltaics technical in- 

Strawn, N. (ed.). (Solar Energy Research 

: CO (USA)). Feb 1985. Contract AC02- 

83CH10093. 150p. NTIS, PC A07/MF A01; GPO Dep. File 
Number DE8 


Background on the history and current technical status of 
photovoltaics is provided, covering such topics as cell theory and 
designs, cell materials, photovoltaic modules and arrays, balance of 
systems, applications, performance and reliability, economics, and 
other issues. This is followed by a catalog of current research cen- 
ters, information sources and design tools. (LEW) 


27184 (SERI/STR—211-2575) Monosilane and disilane: 
1984 status report. Lorenz, J. (Solar Energy Research Inst., 
Golden, CO oe Mar 1985. Contract AC02-83CH10093. 

. NTIS, PC A03/MF A0O1; GPO Dep. File Number 
D 85008776. 

This report contains information on the improvements in the 
quality of monosilane and disilane now commercially available. 
Suppliers’ analyses are tabulated along with capacity data. Suppliers 
currently have a higher purity grade of silane than previously, 
which yields a deposited silicon film with a resistivity of more than 
1000 ohm-cm. Prices and grades are listed for the silane gases avail- 
able in the United States and Japan. The silent electric discharge 
ee een oe 2 ee ne 

and stability data for disilane are given. Handling 
and shipping of the silane gases are discussed, along with data on 
health hazards. Analytical procedures for determining impurities in 
silanes are listed; sensitivities are generally only to the 1 ppM level. 
Analyses for boron, phosphorus, arsenic, and antimony in silane 
would be useful for photovoltaic work at the parts-per-trillion 
level: suggestions are i for possible techniques that might be 
developed to achieve this. 


(SERI/STR—211-2610) Research on atte 
cy single-junction monolithic thin-film amorphous silicon 
solar cells. Semiannual report 1 February 1984-31 July 1984. 
Carlson, D.; Catalano, A.; D’Aiello, R.; Dickson, C.; 
Oswald, R. "(Solarex Corp., Newtown, PA (USA)). Mar 
1985. Contract AC02-83CH10093. 55p. NTIS, PC A04/MF 
A0l; 1; GPO Dep. File Number DE85008773. 
The research program reported here consisted of five tasks. 
In the Amorphous Silicon Materials Research Task, doped and un- 
doped a-Si:H materials were grown in glow-discharge deposition 
systems. Disiloxane was contaminating some silane cylinders, and a- 
Si:H films have had impurity contents of 10° cm™*. Undoped a- 
Si:H film diffusion lengths have been ~ 0.5 pm. In the Nonsemi- 
conductor Materials Research Task, textured tin-oxide coated glass 
was used. P-I-N solar cells were produced with n-layers having 
both Al and Ti/Al back contacts. In the Solar Cell Research Task, 
p-i-n cells were fabricated with conversion efficiencies around 8 to 
9% (1.14-cm? areas). Substrates were tin oxide on pyrex glass. In 
the Monolithic, Intraconnected Cells/Submodule Research Task, a 
submodule was designed with two parallel arrays of 35 series-con- 
nected cells on 12” by 13” substrates. A Solarex scribing system 
was used to pattern both tin oxide and a-Si:H over areas up to 1000 
cm?. In the Multichamber Deposition System Task, a multichamber 
system was designed having external heaters, heated rf electrodes, 
and gas curtains for dopant isolation. A Solarex multichamber dep- 
osition system has uniformly deposited a-Si:H over areas of 1000 


(SERI/STR—231-2649) Production of liquid fuels 
and chemicals by Final subcontract report. Weiss- 
man, J.C.; Goebel, R.P. (Microbial Products, Inc., Fairfield, 
CA (USA)). Mar 1985. Contract AC02- 83CH10093. 115p. 
NTIS, PC A06/MF A011; 1; GPO Dep. File Number 
DE85008780. 

An overall objective of the project was to conceptually de- 
termine if simple open pond systems have application for the pro- 
duction of fuels from microalgae. To demonstrate the overall objec- 
tive, work concentrated on showing the potential microalgal yields 
that are possible from an open pond system on a sustained basis. 
Furthermore, problems associated with this experimental system 
were documented and reported so that future endeavors shall bene- 
fit. Finally, operational costs were documented to permit prelimi- 
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nary economic analysis of the system. The major conclusions of 
this project can be summarized as follows: (1) Using two wildtype 
species in northern California a yearly average productivity of 15 
gm/m?/day, or 24 tons/acre/yr can be obtained in water with TDS 
= 4 to 8 ppt. (2) This can probably be increased to 20 to 25 gm/ 
m?/day or 32 to 40 tons/acre/y in southern California. (3) Produc- 
tivity can probably be further increased by using competitive 
strains screened for low respiration rates, tolerances to high levels 
of dissolved oxygen, broad temperature optima, and resistance to 
photoinhibition. (4) In systems with randomized, turbulent mixing, 
productivity is independent of channel velocity at least for produc- 
tivities up to 25 to 30 gm/m?/day and velocities from 1 to 30 cm/ 
sec. (5) Storage product induction requires one to three days of 
growth in batch mode under n-depleted conditions. (6) Critical cost 
centers include CO: input, harvesting and system capital cost. (7) 
Media recycling, necessary for water conservation, has no adverse 
effects, at least in the short term for strains which do not excrete 
organics, and when the harvesting method is at least moderately ef- 
fective for all algal forms which may be present. 8 refs., 28 figs., 56 
tabs. 


27187 (SERI/STR—231-2657) Screening and characteriz- 
ing oleaginous microalgal species from the southeastern 
United States. Final subcontract report. Tadros, M.G. (Ala- 
bama A and M Univ., Normal (USA)). Mar 1985. Contract 
AC02-83CH10093. 37p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85008787. 

The purpose of this study was to select and characterize 
promising algal species which tolerate high light intensities, temper- 
ature variations and accumulate lipids. Samples have been collected 
from freshwater and saltwater locations in the State of Alabama 
and intertidal regions of the Gulf of Mexico. Samples were 
screened through a multi-step process. Selected species: Cyclotella, 
Nitzschia, Chlorella, Scenedesmus and Ankistrodesmus, have been 
examined for growth requirements. Approximate cellular composi- 
tion of these species was determined. This report describes accom- 
plishments from February 1984 to January 1985. During this 

period, collection trips were made to Dauphin Island near the Ala- 
bama coast in the summer of 1984. Over sixty strains were isolated, 
and of these six were ranked as good growers. Two diatoms were 
isolated that are of particular interest because of their ability to ac- 
cumulate high lipids. Cyclotella tolerates high temperatures (30°- 
35°C), grows at moderate salinities (15-25 parts per thousand), and 
with nitrogen stress accumulates 42% of its dry weight as lipid. 
Hantzschia is a large diatom that also grows well at elevated tem- 
peratures and full strength seawater. Hantzschia can accumulate as 
much as 66% of its dry weight as lipid. 29 refs., 12 figs., 2 tabs. 


27188 Liquid cooled linear focus solar cell receiver. Kir- 
pich, A.S. (to Dept. of Energy). US Patent 4,491,681. 1 Jan 
1985. Filed date 8 Dec 1983. vp. 

PAT-APPL-559504. 

Separate structures for electrical insulation and thermal con- 
duction are established within a liquid cooled, linear focus solar cell 
receiver for use with parabolic or Fresnel optical concentrators. 
The receiver includes a V-shaped aluminum extrusion having a pair 
of outer faces each formed with a channel receiving a string of 
solar cells in thermal contact with the extrusion. Each cell string is 
attached to a continuous glass cover secured within the channel 
with spring clips to isolate the string from the external environ- 
ment. Repair or replacement of solar cells is effected simply by de- 
taching the spring clips to remove the cover/cell assembly without 
interrupting circulation of coolant fluid through the receiver. The 
lower surface of the channel in thermal contact with the cells of 
the string is anodized to establish a suitable standoff voltage capa- 
bility between the cells and the extrusion. Primary electrical insula- 
tion is provided by a dielectric tape disposed between the coolant 
tube and extrusion. Adjacent solar cells are soldered to intercon- 
nect members designed to accommodate thermal expansion and 
mismatches. The coolant tube is clamped into the extrusion channel 
with a releasably attachable clamping strip to facilitate easy remov- 
al of the receiver from the coolant circuit. 


27189 Materials aspects of photoelectrochemical energy 
conversion. Rajeshwar, K. (Univ. of Texas, Arlington). Jour- 
nal of Applied Electrochemistry; 15: No. 1, 1-22(Jan 1985). 
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Stabilization of the light-harvesting semiconductor electrode 
is a key factor in the design of a photoelectrochemical (PEC) 
system for solar energy conversion. Approaches to circumvent the 
problem of PEC corrosion of these electrodes involve four major 
categories of materials: (a) the electrode materials themselves; (b) 
protective coatings; (c) catalysts; and (d) electrolytes. Wide band- 
gap semiconductors are candidates for electrode materials; howev- 
er, their use hinges on devising effective means of sensitizing their 
photoresponse to wavelengths comprising the solar spectrum. 
These and related aspects in the design of PEC systems are re- 
viewed in this article. Devices both of the regenerative type as well 
as photoelectrolysis approaches are considered. 319 references, 1 
figure, 5 tables. 


27190 Polymer blends for use in photoelectrochemical 
cells for conversion of solar energy to electricity and methods 
for man such blends. Skotheim, T. (to Dept. of 
Energy). US Patent 4,488,943. 18 Dec 1984. Filed date 9 
Dec 1982. vp. 

PAT-APPL-448115. 

There is disclosed a polymer blend of a highly conductive 
polymer and a solid polymer electrolyte that is designed to achieve 
better charge transfer across the conductive film/polymer electro- 
lyte interface of the electrochemical photovoltaic cell. The highly 
conductive polymer is preferably polypyrrole or poly-N-p-nitro- 
phenylpyrrole and the solid polymer electrolyte is preferably poly- 
ethylene oxide or polypropylene oxide. 


27191 Efficiency and stability of photoelectrochemical 
devices. Parkinson, B. (Solar Energy Research Institute, 
Golden, CO). Accounts of Chemical Research; 17: No. 12, 
431-437(Dec 1984). 

The author feels it necessary to review critically the state-of- 
the-art in laboratory prototype cells, the measurement and report- 
ing of efficiencies, and the stability of such devices. He hopes that 
this review will clear up some confusion among chemists who read 
about advances in photoelectrochemistry in the various journals, 
and that it will provide a basis for uniform reporting of efficiencies 
among photoelectrochemists. 84 references, 4 tables. 


27192 Solid-state electrochemical study of In-Sb liquid 
alloys. Anderson, T.J.; Donaghey, L.F. (Department of 
Chemical Engineering, University of Florida, Gainesville, 
Florida). Journal of the Electrochemical Society; 131: No. 12, 
3006-3014(Dec 1984). 

The indium activity in liquid In-Sb solutions is measured in 
high temperature solid-state galvanic cells. The measurements indi- 
cate a moderate negative deviation from ideal solution behavior and 
are in close agreement with previous studies. The results are com- 
pared with the available calorimetric and phase-diagram determina- 
tions and are found to be consistent with them. An expression for 
the standard Gibbs energy of formation of soli InSb is presented 
that is consistent with the direct EMF measurements, calorimetric 
studies, reported phase diagram, and results of this study. The non- 
random two-liquid theory is found to adequately represent the 
liquid mixture thermodynamic data. 


27193 Stable n-CulnSe/sub 2/iodide-iodine photoelectro- 
chemical cell. Cahen, D.; Chen, Y.W. (to Dept. of Energy). 
US Patent Application 6-652,396. 20 Sep 1984. 16p. Con- 
tract AC02-83CH10093. 

In a photoelectrochemical solar cell, stable output and solar 
efficiency in excess of 10% are achieved with a photoanode of n- 
CulnSe, electrode material and an iodine/iodide redox couple used 
in a liquid electrolyte. The photoanode is prepared by treating the 
electrode material by chemical etching, for example in Br2/MeOH; 
heating the etched electrode material in air or oxygen; depositing a 
surface film coating of indium on the electrode material after the 
initial heating; and thereafter again heating the electrode material in 
air or oxygen to oxidize the indium. The electrolyte is treated by 
the addition of Cu* or Cu salts and in In® salts. 


27194 Method and apparatus for measuring areas of pho- 
toelectric cells and photoelectric cell performance parameters. 
Osterwald, C.R.; Emery, K.A. (to Dept. of Energy). US 
Patent Application 6-614,506. 29 May 1984. 22p. Contract 
AC02-83CH10093. 
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A laser scanning system for scanning the surface of photo- 
voltaic cell in a precise, stepped raster pattern includes electric cur- 
rent detecting and measuring equipment for sensing the current re- 
sponse of the scanned cell to the laser beam at each stepped irradi- 
ated spot or pixel on the cell surface. A computer is used to control 
and monitor the raster position of the laser scan as well as monitor- 
ing the corresponding current responses, storing this data, operating 
on it, and for feeding the data to a graphical plotter for producing 
a visual, color-coded image of the current response of the cell to 
the laser scan. A translation platform driven by stepper motors in 
precise X and Y distances holds and rasters the cell being scanned 
under a stationary spot-focused laser beam. 


Energy and economic analysis of vegetable oil 
duction. Faraie, A.; DeBarthe, J.V.; Lessley, B.V.; Waffle, 
R.W. (Univ. of Maryland, College Park, MD). pp 1337-1369 
_— from Biomass and Wastes VIII. D.L. 
oa’ ; ; Institute of Gas Technology (1984). (CONF- 

From 8. annual jum on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (30 Jan 1984). 

This paper presents an overall energy and economic analysis 
of producing, processing, and utilizing vegetable oils as fuel extend- 
ers. Energy inputs and outputs are analyzed for winter rape, soy- 
bean, sunflower, and peanut oils. Full season and double-cropping 
systems as well as growth performance and carcass characteristics 
of pigs fed sunflower, soybean, or winter rape residues are evaluat- 
ed. Crop production budgets are developed for each of the seven 
cropping systems for three farm sizes and three tillage methods. It 
is determined that all four oilseeds yielded a positive energy bal- 
ance (output greater than input). Energy output-to-input ratios 
ranged from 2.77 for conventional tillage sunflowers to 9.60 for no- 
till soybeans. 


27196 Optical 


plasma deposition. 

haven National Lab., Upton, NY). Journal of Non-Crystal- 
line Solids; 59-60: 683-686(Dec 1983). Contract AC02- 
76CH00016. 

Optical emission spectroscopy and mass spectrometry pro- 
vide complementary information about glow-discharge deseten 
processes. Emission intensities can be used to determine depen- 
dences of electron concentration and energy distribution on dis- 
charge parameters. Measurement of concentrations of chemical spe- 
cies in the discharge by mass spectrometry leads to chemical kinetic 
models of polymerization processes. 7 references, 2 figures. 


and mass studies of 


emission spectrometric 
Kampas, F.J.; Cordermann, R.R. (Brook- 
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REFER ALSO TO CITATION(S) 27071, 27183, 27440, 27441, 27993 


27197 (DOE/CS/30077—TS5) Air Force Federal Photo- 
voltaic Utilization Program. Wise, J.F. (Air Force Wright 
Aeronautical Labs., Wright-Patterson AFB, OH (USA). 
Aero-Propulsion Lab.). [1985]. Contract AI01-79CS30077. 
15p. S, PC A02/MF A0Oi; GPO Dep. File Number 
DE85010812. 

The technical and financial history of the Federal Photovol- 
taic Utilization Program within the US Air Force is briefly report- 
ed. The projects included microwave sites at Edwards Air Force 
Base, communication vans at Nellis Air Force Base Tactical Flight 
Range, photovoltaic homes at Tyndal and Kirtland Air Force 
Bases, a community energy system at McClellan Air Force Base, 
and an aircraft arresting system that employs a photovoltaic power 
supply to drive engines that erect and remove barriers for keeping 
aircraft from travelling off the end of a runway. (LEW) 


27198 (N—85-13880) Space Power. (National Aeronau- 
tics and Space Ps ing Cleveland, OH (USA). 
Lewis Research Center). my a _ (NASA-CP— 
2352; E—2305). NTIS, PC Al4, 

Appropriate directions for the aaa, research and technol- 
ogy programs that will develop space power systems for U.S. 
future space missions beyond 1995 are explored. Spacecraft power 
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supplies space stations, space power reactors, solar arrays, thermo- 
electric generators, energy storage, and communication satellites 
are among the topics discussed. 


27199 (N—85-13881) Space Station power system. Bar- 
aona, C.R. (National Aeronautics and Space Administration, 
Washington, DC (USA)). Apr 1984. 7p. INTIS, PC Al4/MF 
AOl. 

The strategies, reasoning, and planning guidelines used in the 
development of the United States Space Station Program are out- 
lined. The power required to support Space Station missions and 
housekeeping loads is a key driver in overall Space Station design. 
conversely, Space Station requirements drive the power technolo- 
gy. Various power system technology options are discussed. The 
mission analysis studies resulting in the required Space Station ca- 
pabilities are also discussed. An example of Space Station functions 
and a concept to provide them is presented. The weight, area, pay- 
load and altitude requirements on draft and mass requirements are 
described with a summary and status of key power systems technol- 
ogy requirements and issues. 


27200 (N—85-13908) Environmental interactions working 
group report. Stevens, N.J.; Wiskerchen, M. (Hughes Air- 
craft Co., Canoga Park, CA (USA)). Apr 1984. 4p. NTIS, 
PC A14/MF AO0Ol. 

In NASA, Lewis Research Center, space 
(N—85-13880 05-20). 

Interactions between spacecraft systems and the space 
charged particle environment are reviewed and recommendations 
are presented for both near-term and far-term research consider- 
ations. Transient environment models, large space structures, solar 
and nuclear power systems/environment interactions, single event 
upsets, material degradation, and planetary missions are addressed. 


power, 323-326 p., 


27201 eae Advanced and nontraditional con- 
rt. Hertzberg, A. ashington 


cepts working group repo 
Univ., Seattle (USA). Apr 1984. 9p. NTIS, PC Al4/MF 
AOl. 


In NASA, Lewis Research Center, space power, 327-335 p., 
(N—85-13880 05-20). 

Advanced and nontraditional concepts relating to future 
space power requirements were examined with special emphasis on 
the requirements for the space station. Key findings in the follow- 
ing ares are outlined: dynamic radiation concepts, space nuclear re- 
actors, energy conversion cycles, beam power transmission, electro- 
dynamic tethers and advanced photovoltaics. 


27202 (N—85-13910) Historical overview of the electrical 
power systems in the US manned and some US unmanned 
spacecraft. Final report, April 1984-January 1985. Maisel, 
J.E. (Cleveland State Univ., OH (USA)). Nov 1984. 158p. 
(NASA-CR—174806). NTIS, PC A08/MF AO1. 

A historical overview of electrical power systems used in 
the U.S. manned spacecraft and some of the U.S. unmanned space- 
craft is presented in this investigation. A time frame of approxi- 
mately 25 years, the period for 1959 to 1984, is covered in this 
report. Results indicate that the nominal bus voltage was 28 volts 
dc in most spacecraft and all other voltage levels were derived 
from this voltage through such techniques as voltage inversion or 
rectification, or a combination. Most spacecraft used solar arrays 
for the main source of power except for those spacecraft that had a 
relatively short flight duration, or deep spaceprobes that were de- 
signed for very lorg flight duration. Fuel cells were used on 
Gemiui, Apollo, and Space Shutt!¢ (short duration flights) while ra- 
dioisotope thermoelectric generators were employed on the Pio- 
neer, Jupiter/Saturn, Viking Lander, and Voyager spacecraft (long 
duration flights). The main dc bus voltage was unregulated on the 
manned spacecraft with voltage regulation provided at the user 
loads. A combination of regulated, semiregulated, and unregulated 
buses were used on the unmanned spa. ecraft depending on the type 
of load. For example, scientific instruments were usually connected 
to regulated buses while fans, relays, etc. were energized from an 
unregulated bus. Different forms of voltage regulation, such as 
shunt, buck/boot, and pulse-width modulated regulators, were used. 
This report includes a comprehensive bibliography on spacecraft 
electrical power systems for the space programs investigated. 
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27203 Solar energy for village development. Brown, 
N.L.; Howe, J.W. (Dept. of Energy, Washington, DC). Sci- 
ence ( Washington, D. vor 199: 651-657(10 Feb 1978). 


As the result of a joint workshop between the US National 
Academy of Sciences and the Government of Tanzania in August 
1977, conclusions were reached with regard to the potential for 
solar energy in Tanzanian villages. The costs of five energy tech- 
nologies (photovoltaic power generators, small-scale hydropower, 
biogas generation, windmill generators and solar refrigeration) were 
compared with the costs of electrical power supply from a national 
grid and diesel-powered generation. Although these figures are 
based on calculations, it is seen that all five technologies are now, 
or will soon be, economically competitive with the conventional 
technologies. It is pointed out that acceptability also depends upon 
the availability of resources, social obstacles, social benefits, institu- 
tional barriers and long-range power requirements and development 
goals. Included is a table showing the applicability of 12 solar 
energy techniques to 14 energy uses of importance to villages in the 
Third World. 
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REFER ALSO TO CITATION(S) 28641 


27204 (ATR—85(5836)-IND) Solar central receiver pre- 
liminary design studies: summary and review of contract re- 
sults, Munjal, P.K. (Aerospace Corp., El Segundo, CA 
(USA). Energy and Resources Div.). 1 Apr 1985. Contract 
AJI03-81SF11578. 113p. NTIS, PC A06/MF A01; GPO 
Dep. File Number DE85011385. 


Four different site-specific solar central receiver (SCR) 
system designs were developed, on a cost-shared basis, by four in- 
dustrial design teams. The results of the four preliminary design 
studies are summarized and reviewed. Observations as to the accu- 
racy and system level importance of the data are made. Compari- 
sons are made of the designs, performance of the subsystems and 
the overall plants, capital and projected costs, operating and main- 
tenance costs, solar plant revenues, and different tax benefits. 


(LEW) 


27205 (CEA-CONF—7261) Optimal management of the 
heat storage unit and of the turbo-alternator group of an elec- 
tro-solar power plant. De Coligny, M. (CEA Centre 
d'Etudes Nucleaires de Grenoble, 38 (France)). Mar 1982. 
lip. (in French). (CONF-8203201—6). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE85750958. 

From Meeting on energetics systems analysis; Paris, France 
(3 Mar 1982). 

This paper presents a mathematical model to optimize the 
control of a solar power plant, taking as support example the 
THEMIS power plant. 


27206 (DOE/R3/08055—T1) Appropriate technology 
grant for the development of a self-sufficient AUTOSOL 
pumping device. Final report. (Mega Engineering Div., 
Silver Spring, MD (USA)). 29 Nov 1982. Contract FG43- 
81R308055. 53p. NTIS, PC A04/MF A0O1; 1; GPO Dep. 
File Number DE85009517. 


Described are the analysis, design, fabrication and testing of 
a prototype self sufficient solar conversion apparatus called “AU- 
TOSOL’. The device is a system which permits the automatic re- 
circulation of boiler feed water for a solar driven pump system. 
This device then permits self sufficient operation of a solar pow- 
ered pump with no requirement for auxiliary power. Three separate 
series of tests were conducted on the system and its controls. These 
tests verified the operation of (a) the controls, (b) the automatic 
holding and circulation tanks and (c) the entire system. Each test 
series description and procedure is outlined. Considerable difficulty 
was encountered with the prototype system’s tunning and operation 
under load and non-load conditions. There will have to be several 
significant changes made in the system’s control plumbing to facili- 
tate its operation. 
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27207 (DOE/SF/11557—2) Solar Thermal Advanced Re- 
search Center annual technical progress report, January-De- 
cember 1983. (Houston Univ., TX (USA). Energy Lab.). 
Jun 1984. Contract AC03-81SF11557. 14lp. NTIS, PC 
A07/MF AOI; 1; GPO Dep. File Number DE85010917. 

Progress is reported on the following tasks: design of receiv- 
er-reactors for solar chemical heat-pipe application, solar radiation 
dependent degradation in solar energy related materials, system 
design studies for central receiver applications, thermochemical 
cycles for energy storage, passive latent heat storage, chemical stor- 
age and release of energy from small molecules, and a high heat 
flux solar receiver incorporating liquid jet cooling. (LEW) 


27208 (N—85-14281) Laboratory investigations. (Jet Pro- 
pulsion Lab., Pasadena, CA (USA)). Sep 1984. 3lp. NTIS, 
PC A06/MF AO1. 

In JPL, site-specific research conducted in support of the 
Salton Sea solar pond project, FY 1982 report, 31 p. (N—85-14280 
05-44). 

The primary objectives were to examine the site-specific 
physical, chemical, and biological factors that impact construction, 
durability and performance of the proposed 5-MW (sub e) solar 
pond system at the Salton Sea. The interactions of the water, salt, 
and soil of the site and on material compatibility were examined. 
Potential interactions of the water/brine and soil are particularly 
important because the pond will utilize the naturally occurring 
clays as a bottom seal. Although there is a considerable and grow- 
ing solar pond literature, little written information deals with the 
important site-specific investigations of water, salt, and soil. There- 
fore, technical effort was directed toward identifying the factors 
that should be investigated and determining methods of investiga- 
tion. As a result, a by-product was the development of an approach 
for site-specific investigations and some specific methodologies. 
This development should continue in order to establish a generic 
approach for evaluating the suitability of any site for the construc- 
tion of large-scale solar ponds. 


27209 (N—85-14282) Analytical models. (Jet Propulsion 
Lab., Pasadena, CA (USA)). Sep 1984. 4p. NTIS, PC A06/ 
MF AOl1. 

In JPL, site-specific research conducted in support of the 
Salton Sea solar pond project, FY 1982 report, 4 p. (N—85-14280 
05-44). 

ve system-level design and analysis model was developed. 
This model was conceived to have several key elements: a solar 
pond thermodynamic performance model, a power generation sub- 
system model, and an economic analysis element. The basic ap- 
proach was to create these elements or modules and refine them on 
an individual basis yet retain the capability to easily couple them 
into a full system design model. This building block approach 
allows for maximum flexibility and substitution of refined descrip- 
tions as the technology develops. A general overview of intercon- 
necting these subsystem models is presented. The primary program 
control element will perform the administrative functions of data 
input, data output, information storage and transfer, and sequential 
calling of the subsystem models. From the point of view of the re- 
quirements of a system design model, a power conversion subsys- 
tem model was developed. The goal of the effort was a preliminary 
subsystem model compatible with the solar pond subsystem model 
so that a first order system simulation analysis could be performed. 


27210 (N—85-14283) Spectrophotometric method of de- 
termining the transmission of solar energy in salt gradient 
solar ponds. Final Report. Giulianelli, J. (Department of 
Energy, Washington, DC (USA)). Sep 1984. 41p. NTIS, PC 
A06/MF AOi. 

In JPL, site-specific research conducted in support of the 
Salton Sea solar pond project, FY 1982 report, 41 p. (N—85-14280 
05-44). 

: In order to predict the thermal efficiency of a solar pond it 
is necessary to know total average solar energy reaching the stor- 
age layer. One method for determining this energy for water con- 
taining dissolved colored species is based upon spectral transmission 
measurements using a laboratory spectrophotometer. This method 
is examined and some of the theoretical ground work needed to dis- 
cuss the measurement of transmission of light water. Results of in 
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situ irradiance measurements from oceanography research are pre- 
sented and the difficulties inherent in extrapolating laboratory data 
obtained with ten centimeter cells to real three dimensional pond 
situations is discussed. Particular emphasis is put on the need to ac- 
count for molecular and particulate scattering in measurements 
done on low absorbing solutions. Despite these considerations it is 
expected that attenuation calculations based upon careful measure- 
ments using a dual beam spectrophotometer technique combined 
with known attenuation coefficients will be useful in solar pond 
modeling and monitoring for color buildup. Preliminary results 
using the CSM method are presented. 


27211 (N—85-14284) Material selection consideration for 
solar ponds, Sastri, S.; Vaidyanathan, T.K.; Marsh, H.E. (Jet 
Progeniion Lab., Puniieia, CA (USA)). Sep 1984. 16p. 
NTIS, PC A06/MF AOl. 

In JPL, site-specific research conducted in support of the 
Salton Sea solar pond project, FY 1982 report, 16 p. (N—85-14280 
05-44). 

Among the various candidate materials tested, stainless steel 
shows the best potential for applications as heat exchanger compo- 
nents in solar ponds. Even stainless steel may lead to pitting type of 
corrosion. Weight loss measurements are probably unsatisfactory 
for corrosion evaluation in solar pond situations. Also included are 
the results from the potentiodynamic anodic polarization analysis, 
corrosion rate calculation via corrosion behavior diagrams, and im- 
mersion weight loss measurements. 


27212 (N—85-14285) Summary description of a computer 
eee Ne ee ee eee 
electric power generation systems. (Jet Propulsion Lab., 
— CA (USA)). Sep 1984. 8p. NTIS, PC A06/MF 

In JPL, site-specific research conducted in support of the 
Salton Sea solar pond project, FY 1982 report, 8 p. (N—85-14280 
05-44). 

, A solar pond electric power generation subsystem, an elec- 
tric power transformer and switch yard, a large solar pond, a water 
treatment plant, and numerous storage and evaporation ponds are 
discussed. Because a solar pond stores thermal energy over a long 
period of time, plant operation at any point in time is dependent 
upon past operation and future perceived generation plans. This 
time or past history factor introduces a new dimension in the 
design process. The design optimization of a plant must go beyond 
examination of operational state points and consider the seasonal 
variations in solar, solar pond energy storage, and desired plant 
annual duty-cycle profile. Models or design tools will be required 
to optimize a plant design. These models should be developed in 
order to include a proper but not excessive level of detail. The 
model should be targeted to a specific objective and not conceived 
as a do everything analysis tool, i.e., system design and not gradi- 
ent-zone stability. 


27213 (N—85-14287) Solar pond overview. French, R.L.; 
Zangrando, F.; Johnson, D.H. (Jet Propulsion Lab., Pasade- 
na, CA (USA)). Aug 1984. 19p. NTIS, PC A08/MF AOl1. 

In JPL, salt-gradient solar ponds, 19 p. (N—85-14286 05-44). 

The term solar pond is used to refer specifically to a salt- 
gradient solar pond. A technology assessment was done consisting 
of thermal performance maintenance applications and economics. 
Research needs and recommendations were also included. 


27214 (N—85-14288) Solar pond fluid dynamics and heat 
transfer. Jones, G.F. (Los Alamos Scientific Lab., NM 
(USA)). Aug 1984. 33p. NTIS, PC A08/MF AO1. 

In JPL, salt-gradient solar ponds, 33 p. (N—85-14286 05-44). 

The primary objective of the solar pond research was to 
obtain an indepth understanding of solar pond fluid dynamics and 
heat transfer. The key product was the development of a validated 
one-dimensional computer model with the capability to accurately 
predict time-dependent solar pond temperature, salinities, and inter- 
face motions. Laboratory scale flow visualization experiments were 
conducted to better understand layer motion. Two laboratory 
small-scale ponds and a large-scale outdoor solar pond were de- 
signed and built to provide quantitative data. This data provided a 
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basis for validating the model and enhancing the understanding of 
pond dynamic behavior. 


oo Se er 
design study ty. French, R.L. (Jet 
Propulsion Lab., Pasadena, CA (USA)). Aug 1984. 30p. 
S, PC A08/MF AO1. 

In JPL, salt-gradient solar ponds, 30 p. (N—85-14286 05-44). 

Ormat collected and organized the data base and conducted 
conceptual plant design, performance, and cost analysis. JPL con- 
ducted site-specific studies related to solar pond chemistry, soil bio- 
logical activity, and dike design and construction. WESTEC con- 
ducted environmental investigation studies and performed an envi- 
ronmental assessment. SCE provided planning support for licensing 
and permitting and technical evaluations of the system design and 
cost estimate. 


27216 (N—85-14291) Solar pond research at Argonne 
National Laboratory. Hull, J.R. (Argonne National Lab., IL 
(USA)). Aug 1984. 6p. NTIS, PC A08/MF AOl1. 

In JPL, salt-gradient solar ponds, 6 > (N—85-14286 05-44). 

Focus is on applications that utilize the seasonal heat-storage 
capability of the solar pond for low-temperature thermal processes, 
however, the results of the research are directly applicable to elec- 
tricity-generating and other applications. Important technical results 
are summarized. 


27217 (N—85-14292) Summary of salt gradient solar 
pond research. Batty, J.C.; Riley, J.P. (Utah State Univ., 
Logan (USA)). Aug 1984. 22p. NTIS, PC A08/MF A0O1. 
In JPL, salt-gradient solar ponds, 22 p. (N—85-14286 05-44). 
Abstracts and summaries of 18 different studies of various as- 
pects of solar pond design and operation are included. 


27218 (SAND—85-8177) Theory of cellwise optimization 
for solar central receiver systems. Lipps, F.W. (Houston 


Univ., TX (USA). Energy Lab.). May 1985. Contract 


AC04-76DR00789. 80p. NTIS, PC A0S5/MF A01; GPO 
Dep. File Number DE85012586. 

Cost effective optimization of the solar central receiver 
system is primarily concerned with the distribution of heliostats in 
the collector field, including the boundaries of the field. The cell- 
wise optimization procedure determines the optimum cell usage and 

i spacing parameters for each cell in the collector field. 
Spacing parameters determine the heliostat density and neighbor- 
hood structure uniformly in each cell. Consequently, the cellwise 
approach ignores heliostat mismatch at cell boundaries. Ignoring 
the cell boundary problem permits an easy solution for the opti- 
mum in terms of appropriately defined annual average data. Insola- 
tion, receiver interception, shading and blocking, cosine effects, and 
the cost parameters combine to control the optimum. Many trade- 
offs are represented. Outputs include the receiver flux density dis- 
tribution for design time, coefficients for an actual layout, the opti- 
mum boundary and various performance and cost estimates for the 
optimum field. It is also possible to optimize receiver size and 
tower height by a repeated application of the field optimization 
procedure. 


27219 (SAND—85-8211) 10 MWe Solar Thermal Central 
Receiver Pilot Plant maintenance experience, January 1982- 
March 1983. Smith, J.W. (Sandia National Labs., Liver- 
more, CA (USA)). May 1985. Contract AC04-76DR00789. 
39p. NTIS, PC A03/MF A0Oi; 1; GPO Dep. File Number 
DE85012587. 

This report presents a description of the maintenance experi- 
ence at the 10 MWe Solar Thermal Central Receiver Pilot Plant 
near Barstow, California, during the period January 1982 through 
March 1983. The plant systems are briefly described, and statistical 
data on maintenance orders, labor requirements, and maintenance 
costs are presented. The data presented have been extracted from 
Southern California Edison historical maintenance records accumu- 
lated at the plant. Pilot plant systems requiring the most mainte- 
nance activity are identified so that efforts to reduce plant mainte- 
nance costs can be properly identified. The information is analyzed 
for the purpose of developing a data base for general use during the 
economic assessment, design, and staff planning of future solar cen- 
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tral receiver plants. However, data presented here from the Pilot 
Plant should not be used for direct scaling of larger power produc- 
tion plants. The number and size of equipment items for larger 
plants will not scale, the designs will vary, and the Pilot Plant in- 
cludes special testing and evaluation equipment which would not be 
necessary in plants built for the sole purpose of power production. 
Data taken at the Pilot Plant during the early plant startup and 
operational phase shows an annual maintenance cost of approxi- 
mately one perent of the recurring plant capital cost. Similar costs 
for recent technology steam electric generating plants are estimated 
to range from 1.5 to 3%. The Pilot Plant maintenance cost will not 
appear as favorable if based on energy produced during power pro- 
duction due to the small plant size and equipment intensive nature 
of the plant. The solar-unique systems of the plant required 45% of 
the total plant maintenance labor and 39% of the total maintenance 
cost, both percentages being lower than anticipated. 


27220 (SAND—85-8212) Study of alternative system con- 
versions for the Solar One pilot plant. (Sandia National 
Labs., Livermore, CA (USA)). Mar 1985. Contract AC04- 
76DRO00789. 63p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE85010026. 

The study of options for the conversion of Solar One to an 
advanced molten salt or liquid sodium central receiver system is de- 
scribed. Six options were considerd for the system conversion of 
Solar One. Five of the options are solar stand-alone plants that add 
combinations of the following equipment: molten salt or liquid 
sodium receiver, thermal storage, and steam generator; and upgrad- 
ing of the existing heliostats or the addition of advanced heliostats. 
The sixth option combines a molten salt receiver, molten salt stor- 
age, and steam generator with a fossil-fueled energy source to pro- 
vide data for hybrid (solar/fossil) operation. The results of this 
study indicate that several conversion options exist which will 
reduce the technical and economic risks associated with advanced 
central receiver systems. The costs of the options are not signifi- 
cantly different, and a comparison of the options did not identify a 
clear technical choice as to the best alternative. Electrical utility 
preferences should play a strong role in selecting the conversion 
option. 


27221 (SAND—85-8216) 10 MWe Solar Thermal Central 
Receiver Pilot Plant: 1984 summer solstice power production 
test. Carrell, E.H. (Sandia National Labs., Livermore, CA 
(USA)). May 1985. Contract AC04-76DR00789. 6ip. NTIS, 
PC A04/MF AOi; 1; GPO Dep. File Number DE85012588. 

The 1984 summer solstice power production test for the 10 
MWe Solar Thermal Central Receiver Pilot Plant near Barstow, 
California, was conducted June 14 to 28, 1984. This report presents 
the actual operating parameters and results of the test, compares 
those parameters and results to the plant's original design point 
conditions, and analyzes the differences. 


27222 Solar Thermal Energy Technology: a _ current 
awareness bulletin. Smith, L. (ed.). (Office of Scientific and 
Technical Information, Oak Ridge, TN). Solar Thermal 
Energy Technology; No. 85/1, vp(15 Jan 1985). (PB—85- 
901201; DOE/STT—85/1). 

Available from National Technical Information Service, 
Springfield, VA 22161 on a subscription basis at $40.00 per volume 
(calendar) year. 

The current worldwide research and development informa- 
tion is announced semimonthly that would expand the technology 
base required for the advancement of solar thermal systems as a sig- 
nificant energy source. The subject content encompasses the ad- 
vanced concepts in .materials research, concentrator and receiver 
technology, salinity-gradient solar pond technology, and other con- 
cepts fundamental to the development of efficient and reliable solar 
thermal conversion systems. (LEW) 
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27223 (ANL/OTEC-EV—z2) Initial screening of license 
applications for ocean thermal energy conversion (OTEC) 
plants with regard to their interaction with the environment. 
Paddock, R.A.; Ditmars, J.D. (Argonne National Lab., IL 
(USA)). Feb 1983. Contract W-31-109-ENG-38. 113p. 
NTIS, PC A06/MF A0l1; GPO Dep. File Number 
DE85009660. 

Presented is a three-step initial screening procedure to help 
NOAA assess the completeness and adequacy of the application 
with regard to the interaction of the OTEC plant with the environ- 
ment. The three steps are (1) characterize the plant and site, (2) 
characterize the seawater intake and discharge flow fields, and (3) 
consider the major environmental issues associated with plant oper- 
ation. The first step ensures that the application fully characterizes 
the proposed plant and site. The second step qualitatively describes 
the intake and discharge flow fields and then quantifies those de- 
scriptions. The third step identifies the major environmental issues 
and addresses them in light of the estimated behavior of the intake 
and discharge flow fields. The major issues are thermal resource 
utilization and recirculation; biota attraction and avoidance, entrain- 
ment, and impingement; biocide and other toxic chemical release; 
and nutrient redistribution. After completing the initial screening 
procedure, NOAA must evaluate the environmental monitoring 
program proposed by the applicant and prepare an environmental 
impact statement (EIS) that fulfills the requirements of all con- 
cerned federal agencies. 


27224 (ANL/OTEC-PS—13) OTEC performance tests of 
the Alfa-Laval plate heat exchanger as an ammonia evapora- 
tor. Panchal, C.B.; Hillis, D.L. (Argonne National Lab., IL 
(USA)). Apr 1984. Contract W-31-109-ENG-38. 39p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE85009985. 


An Alfa-Laval plate heat exchanger, previously used as the 
Mini-OTEC evaporator, was refurbished and tested in the Argonne 
National Laboratory heat-exchanger test facility with ammonia as 
the working fluid. Tests were carried out at heat duties in the range 
of 3.5 to 6 x 10° Btu/h, with warm-water flow rates between 700 
and 5000 gal/min. Configurations using all high-angle plates, all 
low-angle plates, and alternating high- and low-angle plates were 
tested to determine the optimal configuration for ocean thermal 
energy conversion applications. For most sets of test conditions, the 
overall heat-transfer coefficient (Uo) was in the range of 400 to 700 
Btu/h x ft? x °F. The effects of ammonia contamination by water 
were also evaluated. 
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REFER ALSO TO CITATION(S) 26625, 27060, 27204, 27284, 27284, 27291, 
27294, 27294, 27855, 27859, 27875, 27877, 27878, 27879 


27225 (BMFT-FB-T—85-001) High-temperature solar 

- phase B. Application analysis solar kiln. Kauder, K.; 
Karpe, H.J.; Huettenhoelscher, N. (Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.); Dort- 
mund Univ. (Germany, F.R.). Abt. Maschinenbau). Feb 
1985. 128p. (In German). NTIS (US Sales Only), PC A07/ 
MF AOl1. File Number DE85751858. 

After testing a model of the solar kiln, which is destined for 
baking ceramical building materials in developing countries, a pro- 
totype with a capacity of 350 kg of clay material per day was de- 
signed and constructed in the second phase of the project. Even the 
prototype - which is presented in this report is in modular design 
and consists mostly of series - compounds, except for the reflectors. 
The solar kiln works completely autonomously, so it can be used 
irrespective of industrial conditions. Solar tracking is carried out by 
an actuator, controlled by a quartz timing unit; manual operation is 
possible. As far as possible under the insolation conditions in Ger- 
many, practical tests of the prototype were carried out. Alternative 
applications are presented in this report, including an application 
analysis of the high-temperature solar kiln. 
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27226 (BRGM—82-SGN-929-GTH) Experimental analy- 
sis of the behavior of the soil in an operation of house heating 
by ground-water heat pump at Crevecoeur-en-Auge (Calva- 
dos). Menjoz, A.; Dassibat, C.; Matheron, J.P.; Pascaud, A.; 
Delacour, D.; Lauzanne, J.; Mairesse, D. (Bureau de Re- 
cherches Geologiques et Minieres (BRGM), 45 - Orleans 
(France)). Dec 1982. 198p. (In French). NTIS (US Sales 
Only), PC A09/MF AO1. File Number DE85750940. 

Space heating with earth heat pump can be described by a 
heat pump with earth or soil as heat source. Energy extraction 
mainly during winter is obtained by a coil collector mesh buried 
one or two meters below the surface. The natural heat accumulator 
is automatically recharged during the summer period by solar heat. 
This system is well suited for single family houses with a small 
garden, and roughly anywhere. The thermal behaviour analysis and 
the energy balance of the underground system are first examined on 
an experimental field, and then by use of simulation modelling. The 
experimental part of the study is deduced from an instrumentation 
set-up designed and constructed on one of the parcels of a group of 
seven individual houses, each of them equipped with the same earth 
heat pump system. Periodic measurements performed during two 
full years gave the complete thermal behaviour of the soil versus 
time, and the main parameters of the transfer phenomena dynamics 
along an annual cycle. The different approaches with theoretical 
simulation modellings show a good agreement with observed proc- 
esses and allow the selection of the main physical mechanisms. The 
exploitation of these models, applied to general and actual cases, fi- 
nally gives reference data and some practical rules for choice and 
design of such systems. 


27227 (BRGM—82-SGN-929-GTH-Add.) Experimental 
analysis of the behavior of the soil in an operation of house 
heating by ground-water heat pump at Crevecoeur-en-Auge 
(Calvados). Menjoz, A.; Dassibat, C.; Matheron, J.P.; Pas- 
caud, A.; Delacour, D.; Lauzanne, J; Mairesse, D. (Bureau 
de Recherches Geologiques et Minieres (BRGM), 45 - Orle- 
ans (France)). Dec 1982. Ip. (In French). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE85750941. 

Space heating with earth heat pump can be described by a 
heat pump with earth or soil as heat source. Energy extraction 
mainly during winter is obtained by a coil collector mesh buried 
one or two meters below the surface. The natural heat accumulator 
is automatically recharged during the summer period by solar heat. 
This system is well suited for single family houses with a small 
garden, and roughly anywhere. The thermal behaviour analysis and 
the energy balance of the underground system are first examined on 
an experimental field, and then by use of simulation modelling. The 
experimental part of the study is deduced from an instrumentation 
set-up designed and constructed on one of the parcels of a group of 
seven individual houses, each of them equipped with the same earth 
heat pump system. Periodic measurements performed during two 
full years gave the complete thermal behaviour of the soil versus 
time, and the main parameters of the transfer phenomena dynamics 
along an annual cycle. This second volume presents the characteris- 
tics of the ground, the probes which have been used and gives an 
example of measurement sheet. The results of in-situ measurements 
are presented: the evolution of the ground temperatures during two 
years are given in a graph form, some energy consumption data are 
given in tables as also meteorological data. Finally, the results of 
the spectral analyses of experimental signals are presented. 


27228 (CEA-CONF—7263) Examples of analysis of ener- 
getic systems using solar energy. Pecheux, J. (CEA Centre 
3 Etudes Nucleaires de Grenoble, 38 (France)). Mar 1982. 

(In French). (CONF-8203201—3). NTIS (US Sales 
Cay), PC A02/MF AO1. File Number DE85750955. 

From Meeting on energetics systems analysis; Paris, France 
(3 Mar 1982). 

To choose the best adapted energetic system using solar 
energy to analyse quite easily the behaviour of this system on a 
long period according to parameters and constraints, numerical sim- 
ulations are necessary and have to be done on an important number 
of meteorological data. 
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27229 (CONF-830929—12) Monitored heating season 
performance of the Mount Airy library building. Frey, D.J.; 
Holtz, M.J.; Morgan, J.G.; Vest, J.C. (Architectural Energy 
Corp Westminster, co (USA); Pease (J.N.) Associates, 
Charlotte, NC (USA); Mount Airy, City of, NC (USA)). 
1983. Contract AC02-82CE30749. 7p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85008263. 

From 8. national passive solar conference; Santa Fe, NM, 
USA (5 aes 1983). 

energy consumption by end use during the winter 

edie teen for the passive solar library building in Mount Airy, North 
Carolina, is compared to the predicted values and major differences 
betwen these two are explored and explained based on data and in- 
terpretation of performance. Key elements are occupant reaction to 
the building and changes in the operational strategies for the build- 
ing based on feedback from the data acquisition system. 


27230 (DOE/CE/30745—1) Thermal performance eval- 
uation of selected projects in Massachusetts Multi-Family 
Passive Solar Program. Draft final technical report. Noble, 
E.C.; Lofchie, B. (Massachusetts Executive Office of 
Energy Resources, Boston (USA)). [1985]. Contract FG02- 
82CE30745. 156p. NTIS, PC A08/MF A01; GPO Dep. File 
Number DE85010646. 

The Massachusetts Executive Office of Energy Resources 
(BOER) through its Multi-Family Passive Solar Program (MFPS) 
has provided design and technical assistance, and funded construc- 
tion, for passive solar design features and energy conservation 
measures affecting more than 750 apartments at 30 different sites in 
the Commonwealth. Four Case Study sites from the Program’s first 
round of construction funding were monitored with equipment 
loaned to EOER by the Solar Energy Research Institute (SERJ) as 
part of the Level B Program (currently operated by the National 
Association of Home Builders - NAHB). The primary objectives of 
thermal performance evaluation, for EOER, were to document fuel 
savings and to assess the cost-effectiveness of the funded solar and 
conservation measures. Three methods were used to evaluate ther- 
mal performance: computer models, Level B monitoring of selected 
apartments, and analysis of utility meter readings. This report sum- 
marizes the results of the Level B monitoring, together with the re- 
sults of the two other thermal performance evaluation procedures: 
design estimates prepared with the aid of computer simulation 
models, and analysis of utility meter readings from a larger group 
of apartments. The report compares the results of the different eval- 
uation procedures, describes further analysis performed to account 
for signficant differences among the results, and concludes with a 
discussion of design implications for future passive solar projects, 
and for future monitoring. 


27231 (DOE/CE/30749—2) Field instrumentation checks 
for commercial buildings data systems. Final report. (Archi- 
tectural Energy Corp., Westminster, CO (USA)). 28 Feb 
1985. Contract AC02-82CE30749. 114p. NTIS, PC A06/MF 
A01; 1; GPO Dep. File Number DE85011198. 

In July, 1982 Architectural Energy Corporation (AEC) 
began work for the US Department of Energy. The purpose of this 
work was to ensure that quality performance data would be collect- 
ed in buildings that had been built in the Passive Solar Commercial 
Buildings Program (PSCBP), and to use these data to produce in- 
formation useful to the commercial buildings industry in the United 
States. AEC’s work had three primary objectives. The first was to 
make sure that quality data were collected from all the buildings 
and that they were sufficient to satisfy the reporting requirements 
of the PSCBP. The second was to arrange the hourly data and the 
data acquisition documentation from all sites in a common format 
for archival at The American Institute of Architects Foundation. 
The final objective was to examine hourly data from four of the 
buildings to produce reports on their energy performance. 


27232 (DOE/CE/30749—T1) Site handbook: data acqui- 
sition system information, Johnson Controls, Inc. building, 
Salt Lake City, Utah. Frey, D.J.; Holtz, M.J. (Architectural 


Energy Corp., Westminster, CO (USA)). Nov 1984. Con- 
tract AC02-82CE30749. 217p. NTIS, PC A10/MF AO1; 1; 
GPO Dep. File Number DE85010916. 

The Johnson Controls, Inc. new 16,000 square foot branch 
office in Salt Lake City, Utah, is one project in the DOE Passive 
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Solar Commercial Buildings Program. The primary passive solar 
features are the daylighting system that includes light shelves on 
the south windows and an insulated clerestory glazing system, 
direct gain heating, and evaporative cooling. Construction of the 
building was completed in February 1982. Data were collected by 
Johnson Controls for one year with a JC/85 Energy Management 
System. Virtually continuous hourly data were recorded on an Ae- 
olian Kinetics PDL-24 between December 1983 and December 
1984. These hourly data were used by ESG, Inc. in their BLAST 
simulations of the building. A report detailing the building energy 
performance using the hourly data was prepared by Architectural 
Energy Corporation. This book contains information about the 
building, the data acquisition system, and the data acquisition proc- 
ess. The hourly data for the Johnson Controls branch office are 
stored on computer files at the American Institute of Architects 
Foundation in Washington, DC 


27233 (DOE/CE/30749—T4) Site handbook: data acqui- 
sition system information, Shelly Ridge Program Center for 
the Girl Scouts of greater Philadelphia, Miquon, Pennsylva- 
nia, (Architectural Energy Corp., Westminster, CO (USA)). 
Jan 1985. Contract AC02-82CE30749. 12p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE85010911. 


Data were collected at the Shelly Ridge Girl Scout Center 
using an Aeolian Kinetics PDL-24 data acquisition system. Instanta- 
neous data readings were recorded each 15 seconds by the micro- 
processor. These channel readings were then averaged to produce 
hourly values which were then stored on an audio cassette. These 
hourly data were then transcribed to the AIAF archive. The Girl 
Scout Center features an 861 square foot unvented Trombe wall, a 
direct gain sunspace, and two rooftop collectors for heating domes- 
tic water. 


27234 (DOE/CE/30749—T5) Site handbook: data acqui- 
sition system information, Rensselaer Polytechnic Institute 
Visitor Information Center, Troy, New York. (Architectural 
Energy Corp., Westminster, CO (USA)). Jan 1985. Contract 
AC02-82CE30749. 15p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE85010909. 


Data were collected at the RPI Visitor Center using an Aeo- 
lian Kinetics PDL-24 data acquisition system. Instantaneous data 
readings were recorded each 15 seconds by the microprocessor. 
These cannel readings were then averaged to produce hourly 
values which were then stored on an audio cassette. These hourly 
data were then transcribed to the AIAF archive. Energy conserva- 
tion measures consist of R-20 to R-27 walls and R-27 to R-38 roofs. 
All windows are double glazed and all entrances have air locks. 
The concrete block northern walls are earth bermed and insulated 
with 3-inch urethane foam. Walls and floors in the attached sun- 
space provide thermal mass that collect and redistribute heat to the 
parent space during the heating season. This is accomplished with 
thermostatically controlled fans that draw heat from the sunspace. 
If the space thermostat is still not satisfied, the duct heaters are ac- 
tivated. If temperatures are still too low for comfort, individual 
time-controlled radiant ceiling heating panels can be activated by 
the occupants. During the cooling season natural ventilation is pro- 
vided by convective air flow through the sunspace and out the ven- 
tilation/light tower. Although there are only 600 cooling degree 
days a year the area's high relative humidity increases cooling 
needs. When cooling is necessary the system first uses outside air. 
When enthalpy of outside air is greater than the set point, cooling 
is provided by a direct expansion coil. 


27235 (DOE/CE/30749—T6) Data completeness report. 
Passive Solar Commercial Buildings Program. (Architectural 
Energy Corp., Westminster, CO (USA)). 31 Jan 1985. Con- 
tract AC02-82CE30749. 28p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE85010905. 

Architectural Energy Corporation (AEC) has completed ar- 
chival of the hourly performance data collected at eleven of the 
Passive Solar Commercial Buildings Program (PSCBP) sites. These 
data are available from The American Institute of Architects Foun- 
dation (AIAF) who are responsible for administration of the ar- 
chive. The purpose of this report is to document the completeness 
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of the data records. The data collection and transcription processes 
developed by AEC are explained. 


27236 (DOE/CE/30749—T7) Site handbook: data acqui- 
sition system information, Security State Bank, Wells, Min- 
nesota. (Architectural Energy Corp., Westminster, CO 
(USA)). Nov 1984. Contract AC02-82CE30749. 134p. 
NTIS, PC A0OQ7/MF AOl1; 1; GPO Dep. File Number 
DE85010912. 

The micro-processor based PDL-24 system was used to con- 
tinuously record energy use for the major building operation func- 
tions, inside temperatures and meteorological conditions. With this 
system, data were stored as hourly averages or totals. These hourly 
data have been analyzed and the results are presented in a report. 
This book contains information about the building, the data acquisi- 
tion system and the data acquisition process used in the DOE Com- 
mercial Buildings Program. The hourly data for the Security State 
Bank are stored on computer files at the American Institute of Ar- 
chitects Foundation in Washington, DC. 


27237 (DOE/CE/30749—T8) Site handbook: data acqui- 
sition system information, Comal County Mental Health 
Mental Retardation Center, New Braunfels, Texas. (Archi- 
tectural Energy Corp., Westminster, CO (USA)). Jan 1985. 
Contract AC02-82CE30749. 19p. NTIS, PC A02/MF A0O1; 
1; GPO Dep. File Number DE85010914. 

This report gives the status of the data acquisition task of 
Comal County MHMR Solar Retrofit project and a description of 
the data acquisition hardware. The data acquisition system will be 
used to monitor the heating and cooling load and equipment at the 
Comal County MHMR Center will investigate the performance of 
the passive solar modifications to the structure and heating/cooling 
control strategy. The passive solar and conservation options includ- 
ed in the building retrofit program were ceiling insulation, weather 
proofing, fluorescent lighting, roof evaporative spray cooling 
system, awnings, and ceiling fans. In addition, night ventilation and 
night flushing cooling were used to reduce the cooling load. Natu- 
ral daylighting was utilized to replace artificial lighting where pos- 
sible. The major conservation options that were utilized include: 
the creation of a new ceiling 6 inches lower than the original and 
insulating it to an R-22 level in the process; the installation of an 
evaporation roof spray system; the installation of ceiling fans for 
destratification; and the creation of fixed awnings. 


27238 (DOE/CE/30749—T9) Passive solar commercial 
building performance. Review of hourly data from four moni- 
tored buildings. (Architectural Energy Corp., Westminster, 
CO (USA)). Jan 1985. Contract AC02-82CE30749. 104p. 
NTIS, PC A06/MF AOl; 1; GPO Dep. File Number 
DE85010907. 

This volume has been assembled by the Architectural 
Energy Corporation (AEC) in order to document the achieve- 
ments, both advances and failures, of passive solar technologies im- 
plemented in commercial buildings. The focus of the analyses per- 
formed by AEC was to extract the lessons learned in terms of pas- 
sive performance, comfort, and interaction of the passive systems, 
the mechanical systems, and the buildings and their usage. These 
lessons learned provide insight into how well the buildings function 
for their intended use, they provide information about how future 
buildings for similar functions should be designed, and they provide 
information about how these buildings and other similar buildings 
should be operated to balance comfort with performance. The per- 
formance of each of the four buildings is presented in a self-con- 
tained report. An overview of the data acquisition and evaluation 
process for each specific building is provided. The interactions of 
the building systems and functions are summarized. The detailed 
analyses of the response of the buildings to the passive solar heat- 
ing, cooling and daylighting features are presented. 


27239 (DOE/CE/30749—T10) Site handbook: data ac- 
quisition system information, Saint Mary's parish gymnasium, 
Alexandria, Virginia. (Architectural Energy Corp., West- 
minster, CO (USA)). Jan 1985. Contract AC02-82CE30749. 
llp. NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE85010908. 

The Saint Mary's gym project is a new gymnasium and 
multi-purpose space which is an addition to an existing parochial 
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school in Alexandria, Virginia. Energy saving strategies include: 
operable shading curtains for the clerestories; operable vents in the 
Trombe wall; daylighting; exhaust fans; and selfshading variable 
depth Trombe walls. Alexandria has 4211 heating degree days an- 
nually. Solar energy has been used in this building to heat the main 
space through direct and diffuse gain from roof light apertures. 
This energy is absorbed in a concrete slab floor of the gymnasium 
playing court. Space heating is also provided by solar through a ra- 
diant and vented Trombe wall. The ventilation system effectively 
destratifies air within the gymnasium space. Data were collected 
hourly. 


27240 (DOE/CE/30749—T11) Data archive documenta- 
tion. Passive Solar Commercial B (Archi- 
tectural Energy Corp., Westminster, CO (USA)). 31 Jan 
1985. Contract AC02-82CE30749. 10p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85010906. 

Architectural Energy Corporation (AEC) has completed 
transcription of the hourly data collected at eleven sites within the 
Passive Solar Commercial Buildings Program. These data have 
been placed in an archive which will be administered by The 
American Institute of Architects Foundation in Washington, DC. 
The purpose of the archive is to establish a data base for the use of 
future researchers and building energy analysts. The format in 
which to access the data, and the process used by AEC to create 
the archive is documented. A list of publications and reports by 
AEC which are relevant to the archived data is included. 


27241 (DOE/CE/30749—T12) Site handbook: data ac- 
quisition system information, passive solar retrofit Automo- 
bile Maintenance Facility, City of Philadelphia. (Architectur- 
al Energy Corp., Westminster, CO (USA)). Jan 1985. Con- 
tract AC02-82CE30749. 9p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE85010904. 

Data were collected at the City of Philadelphia’s Auto Main- 
tenance Facility using an Aeoloan Kinetics PDL-24 data acquisition 
system. Instantaneous data readings were recorded each 15 seconds 
by the microprocessor. These channel readings were then averaged 
to produce hourly values which were then stored on an audio cas- 
sette. The energy saving strategies include: styrofoam and concrete 
roof coverings; weatherstripping; replacement of north windows 
with combination insulation and view glazing; PVC strips between 
heated and unheated areas; gas fired radiant heaters at individual 
work stations; reduction of the number of light fixtures; and the in- 
stallation of retrofit window units for radiant solar heating, day- 
lighting, ventilation, glare control and vandalism protection. 


27242 (DOE/CE/30749—T13) Site handbook: data ac- 
quisition system information, Community United Methodist 
Church, Columbia, Missouri. (Architectural Energy Corp., 
Westminster, CO (USA)). Oct 1984. Contract AC02- 
82CE30749. 148p. NTIS, PC A07/MF A0Ol1; 1; GPO Dep. 
File Number DE85010915. 

The energy performance of the church building was moni- 
tored initially by reading meters on a weekly basis which measured 
the energy consumed by the building for the major functions of 
heating, cooling, lighting, ventilating, air distribution, and water 
heating. In December 1983, Architectural Energy Corporation 
(AEC) installed a microprocessor controlled data acquisition system 
which continuously measured the energy use for major functions 
and which measured inside temperature and meteorological condi- 
tions. With this system, data were stored as hourly averages or 
totals. These hourly data have been analyzed and the results are 
presented in a report. This book contains information about the 
building, the data acquisition system and the data acquisition proc- 
ess. The hourly data for CUMC are stored on computer files at the 
American Institute of Architects Foundation (AIAF) in Washing- 
ton, DC. 
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27243 (DOE/CS/34495—53) Solar-MEC eo 
Program. Project 61019 final report, September 1, 1977- 
—s ge nae ge, Wurm, J.; Zawacki, T.S.; Ma- 
A. (institute of Gas Technolo, . Chicago, IL 
(USA) Mar 1985. Contract AC03-77CS34495. 
COO—4495-53). NTIS, PC A04/MF A01; GPO Dep. F 
Number DE85010557. 
The Solar-MEC is an open-cycle, solid-desiccant solar-pow- 
ered, heating/cooling system. Its development has been under way 
since 1974 under sponsorship of the National Science Foundation, 
the American Gas Association, and several private companies 
within the gas industry. The results, conclusions, and recommenda- 
tions of the program are presented. All laboratory testing and eval- 
uations carried out in support of the conceptual and engineering 
design and fabrication of an “improved” Solar-MEC (System III) 
unit are described. The performance of the “improved” Solar-MEC 
(System III) unit was evaluated in detail in the laboratory, under 
full-, part-, and overload conditions of weather; the results were 
ee ee ee en ee eee eee oe 
the System III unit. This model was subsequently used to carry out 
seasonal performance simulations for heating and cooling in six US 
Cities to develop optimized operating control strategies for maxi- 
mum efficiency with reasonable controls system complexity and, 
therefore, reasonable costs. The demonstrated improved perform- 
ance of this new unit (System III) includes: cooling thermal COP 
of 0.50 under ARI conditions; unit cooling capacity of 2.6 tons 
under ARI conditions; average Energy Efficiency Ratio (EER) 
under ARI conditions of 26.5; electric parasitic power requirements 
(as percent of thermal power input requirements) of only 6.2; and 
tolerable capacity degradation. On the basis of the results of season- 
al performance simulations with the new unit (System III), it was 
concluded that, for most climates, in order to maximize the system's 
efficiency for solar cooling at reasonable system complexity, the 
unit must be designed to operate in the ventilating mode and must 
be provided with sensing capability to respond to ambient high hu- 
midities. The unit must be capable of operatinz most of the time 
with combined solar-gas firing and part of the t'me (only in very 
humid climates) as a gas-only fired unit. 


27244 (OE/CS/34593—T15) Evaporatively coole3 chill. 
conditioning 


er for solar air systems design and field test. 
Final report. Merrick, R.H.; Murray, J.G. (Arkla Industries, 
Inc., Evansville, IN (USA)). Jun 1984. Contract AC03- 
771CS34593. 59p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
File Number D 14154. 

Design changes to improve reliability, part load perform- 
ance, and manufacturability characteristics of the chiller are fo- 
cused upon. Low heat flux was achieved by large transfer area 
allows scale formation without being a thermal barrier: 80 mils = 
1° The scaling rate is minimized by keeping surface temperatures 
below 100°F and a generous water recirculation flow rate. By inte- 
grating the cooling tower function into the chiller itself parasitic 
power consumption was reduced 35%. This system also provided 
the winter freeze protection without the specific manual shut down 
procedures required by separate water cooled units and their 
towers. The severe reduction in cumulative COP due to cycling 
conditions has been substantially reduced using the spin-down con- 
trol scheme. The major disappointment was the failure to develop a 
satisfactory inexpensive protective coating. Hot dip galvanizing was 
demonstrated to be effective but costly, partially due to transporta- 
tion expense. 


27245 (DOE/RO/00477—T1) Operation manual: solar 
hot water preheat, Henry's Lake State Park. Final technical 

report. (Idaho State Government, Boise (USA)). [1985]. 
Genuaes FG48-80R000477. 39p. NTIS, PC A03. File 
Number DE85011335. 

Instructions for the assembling of the panel array and start- 
up procedures for the water heater are provided. The preheat 
system is designed for the months of May through September and 
provides 75% of hot water for an 800 gal/day use. The panels are 
disassembled and stored during the winter months. Information on 
troubleshooting the system, a set of as built plans and warranty ma- 
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27246 (DOE/R0/01284—T1) Earth sheltered bee winter- 
ing and solar honey house. Final technical report. (Hampton’s 
Honey Farm, Tetonia, ID (USA)). [1985]. Contract FG48- 
81R001284. 8p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE85011314. 

The construction and operation of an indoor wintering facili- 
ty and a passive solar honey house are discussed. Goals for the 
project included both energy savings and financial savings for the 
beekeeping industry. The underground winter shelter provided a 
control temperature of approximately 46°F in order to decrease 
both mortality rates and honey consumption rates of the bees. 
Three hundred square feet of glazing combined with wall insulation 
maintained comfortable work space temperatures for the ground 
level storage of honey. (BCS) 


27247 (DOE/R3/02397—T1) Solar wall heater - Town of 
Blades, Delaware. Final report. (Laverty (Clifford C.), 
Blades, DE (USA)). 29 Sep 1982. Contract FG43- 
80R302397. llp. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE85009270. 

The performance of a retrofitted solar heating unit in a town 
hall building is presented. The structure was built on the south 
facing wall of the building. N.tural convection was the mode of air 
and heat circulation. 78% of the total heat required for the 720 ft? 
area is provided by the solar unit. During operation of the unit, 
temperature was monitored and the data are included. (BCS) 


27248 (DOE/R3/02411—T1) Power from the wind. Final 
report. Carstens, D.; Elliott, G.; Mellon, J.; Plitnik, G. (Gar- 
rett Community Coll., M{cHenry, MD (USA)). 20 May 
1983. Contract FG43-80R302411. 49p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85008989. 

Two demonstration systems, a solar water heating system 
(SWHS) and wind energy conversion system (WECS), were com- 
pleted. Data were collected from the SWHS and WECS. It is con- 
cluded that ifaryland is not a feasible site for WECS. A course was 
offered on Solar Energy in Residential Construction. (LEW) 


27249 (DOE/R3/02416—T1) Solar Window Heater 
Project. Final report. (Fayette County Community Action 
Agency, Inc., Uniontown, PA (USA). En.rgy Related Pro- 
grams). 17 Aug 1981. Contract FG43-80R302416. 16p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85009185. 

Demonstrating low cost ways of saving energy through heat 
supplement devices and encouraging low income persons to use in- 
novative means of energy conservation were the main objectives of 
the project. Window heaters were installed in several homes and 
data were collected by monitoring room temperatures. 


27250 (DOE/R3/02418—T1) Demonstration of a south 
wall glazing retrofit for solar heating. Final technical report. 
Carter, J.; Flower, R.; Klein, C. (Carter (Joseph), Emmaus, 
PA (USA)). 1983. Contract FG43-80R302418. 97p. NTIS, 
PC A05/MF A0O1; 1; GPO Dep. File Number DE85009157. 

The building was assessed for its solar retrofit potential, and 
specific system types were identified as being applicable to the 
house. These include a Trombe-type wall, a low-mass air-heating 
collector, a seasonally glazed porch and an attached solar green- 
house. Two other solar space heating retrofits are included in the 
demonstration, having been built prior to the beginning of the 
Project. These include a south-facing skylight and a south-facing 
dormer, both of which provide direct-gain space heating. Along 
with the preliminary solar design, space heating load analysis and 
solar fraction (solar load ratio) calculations were made. Also, the 
instrumentation system was designed and some preliminary con- 
struction details were developed. During the construction phase the 
instrumentation was installed. Following construction operation of 
the Solar Wall was begun for the winter of 1981-82. A breakdown 
of the computer data acquisition system precluded the collection of 
solar and building temperature data for that winter. Fuel use data 
however, was collected for comparison with previous and future 
space heating seasons. Further refinements to the Solar Wall were 
made through the summer of 1982. A complete energy audit was 
done for the entire house, and recommended conservation improve- 
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ments were also made at this time. The computer data acquisition 
system was finally repaired to allow data collection for the heating 
season of 1982-83. For this heating season there will be improved 
operation of the Solar Wall combined with a house that is itself 
more efficient from a conservation standpoint. 


27251 (DOE/R3/02429—T1) Solar water heating for 
apple packing plants. Final report. Rice, D.R. (Rice Fruit 
Co., Biglerville, PA (USA)). 1981. Contract FG43- 
80R302429. 17p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE85009267. 

The objective was to build a solar collector system to aug- 
ment the usage of natural gas to heat water. 960 square feet of col- 
lector were constructed, using copper sheet, copper tube, aluminum 
frames, tempered glass glazing, and plywood backs. These were 
mounted on the roof of the packing plant and piped with the help 
of professional plumbers. Material costs exceeded the budget by a 
third, and the target of collecting 800 Btu's/ft? of collector per day 
was missed by collecting only one quarter of that amount for the 
month of December. 


27252 (DOE/R3/02448—T1) Passive solar fire hall. 
Final report. Averill, J. (Green Sulphur District Volunteer 
Fire t., Sandstone, WV (USA)). 18 Dec 1921. Contract 
FG43-80R302448. 14p. NTIS, PC A02/MF A0Oi; 1; GPO 
Dep. File Number DE85009414. 

Work completed under DOE funding included construction 
of a 676 ft? Trombe Wall, on the south side of the building. The 
wall cost approximately $2000 in materials and took about 200 man 
hours to complete. Most of the construction occurred in the educa- 
tional format of a workshop. Other work included application of 
$1000 worth of fiberglass and cellulose insulation in the attic loft. 
Sidewall insulation was installed on the outside of the blockwork so 
that all of the cement block walls will contribute advantageously to 
the heating and cooling of the building. Prime siding was used as 
the exterior skin. The interior was painted with vapor resistive 
paint. 


27253 (DOE/R3/06046—T1) Experimental multi-purpose 
passive solar heating device. Final report. Ireland, W. Jr. 
(Candlelight Antiques, Georgetown, DE (USA)). 1981. 
Contract FG43-79R306046. 19p. NTIS MF A0l; 2; GPO 
Dep. File Number DE85008926. 

The design, construction, and monitoring of a solar green- 
house addition are presented. The addition was built over the patio 
and garage housings of a commercial business. Also designed and 
built was a hot water preheat system. Records of fuel oil consump- 
tion and degree days were kept and a 36.5 percent increase in the 
efficiency of heating oil use was the result achieved. 


27254 (DOE/R3/06059—T1) Application of appropriate 
technology to solar system and construction. 
Cleveland, A.B. Jr. (USDOE Region III, Philadelphia, PA). 
[1985]. Contract FG43-79R306059. 147p. NTIS, PC A07/ 
MF A01; GPO Dep. File Number DE85009262. 

An introduction to the fundamental concepts of solar heating 
is presented. Design and construction methods for an air-type solar 
heating system are described. Methods of sizing the system and 
evaluating the costs are provided. Solar heating analyses wcre per- 
formed for cities in the states of Delaware, Maryland, Pennsylva- 
nia, Virginia, West Virginia, and the District of Columbia. 


27255 (DOE/R3/06069—T1) Energy education through a 
demonstration urban greenhouse retrofit. Final report. Gil- 
crest, M.J. (Gilcrest (Melissa J.), Baltimore, MD (USA)). 
1981. Contract FG43-79R306069. 1lp. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85009193. 

Construction of this passive solar retrofit in the City of Balti- 
more, MD began in November of 1979 and was completed in Sep- 
tember 1980. Construction entailed the adding of a second story 
masonry room with 120 ft? of south facing glazing to an existing 
row home. The purpose of the structure was to add heat as well as 
vegetables to the home. The addition’s first heating season was 
1980-1981. A hydroponic gardening system was established in Sep- 
tember 1980. Open houses were held in the Spring of 1981 to share 
the experience with area residents. With the insulation and win- 
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dows (not provided under this grant, but by owners) and the green- 
house addition (which is the subject of this grant), the gallons of 
fuel oil used for heating was reduced by 47%. 


27256 (DOE/R3/06113—T1) Stanhope solar 

project. Final report. (Norfolk, City of, VA —y 12 Oct Oct 
1982. Contract FG43-79R306113. 23p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number D 5008998. 

Two water heating systems and two space heating systems 
were installed to service one building for the purpose of demon- 
strating solar energy utilization. A fireplace and solar collectors 
were used to heat the water, and a Trombe Wall and four passive 
window boxes are to be used to heat the living spaces when in- 
stalled. 


27257 (DOE/R3/08057—T1) Multi-purpose energy con- 
serving sunspace. Laverty, C.C. (Laverty (Clifford C.), 
Blades, DE (USA)). 1983. Contract FG43-81R308057. 4ip. 
NTIS, PC A03. File Number DE85009510. 

A finished and working new solar sunspace addition to a 
home is briefly discussed. The design of the room included a gable 
roof, a gable end window (light), and a thermal chimney (ventila- 
tion). The sunspace reportly works well and has reduced utility 
kills considerably. 


27258 (DOE/R3/08060—T1) Space heating with silicon 
Final technical report. Briggs, A.R. 

1982. Con- 
; GPO Dep. 


cell activated solar grids. 
(Briggs (Anglis R.), Newark, DE (USA)). 
tract FG43-81R308060. 35p. NTIS MF A0l; 
File Number DE85009484. 

Solar grids were fabricated by cutting perforated aluminum 
sheets to fit the window wells of the test site home. The sheets 
were coated on the back (rough side) with a flat black oil-based 
paint. Low power air blowers were fabricated from 3 volt perma- 
nent magnet dc meters plus squirrel cage blower wheels 3” wide by 
1 1/2” dia. Bennets for these air blowers were fabricated from plas- 
tic containers, the lid of the container serving as a mounting plate 
for the small dc meters. Heavy duty tension rods were used to hang 
the solar grids in the kitchen, living room, and bedroom of the test 
site home. Testing included collecting temp. data vs time of day, 
also blower speed, cell voltage and current. Results indicate that 
the system performed as anticipated after the larger size blowers 
were installed. Results obtained from east facing windows were 
better than expected since only south facing windows were consid- 
ered in the proposed program. 


27259 (DOE/R3/08092—T1) Prototype testing of a solar 
dryer of granular materials. Murdock, J.D. (Murdock (James 
D.), Moylan, PA (USA)). 1982. Contract FG43-81R308092. 
18p. NTIS, PC A02/MF A01; 1; GPO Dep. File Number 
DE85010166. 

The results of testing a two module prototype solar convec- 
tion dryer are presented. Collected data showed that the 540 square 
foot dryer can evaporate up to 900 pounds of water from a wet 
granular material over a 24 hour period in the Philadelphia climate. 
Testing included experimentation with different materials handling 
systems to determine the best method of moving each wet material 
through the dryer. 


27260 (DOE/R8/00433—T1) Passive solar potential of a 
conventional home, Final report. Waterman, E.L. (Waterman 
(Edward L.), Fort Collins, CO (USA)). 31 Jan 1981. Con- 
tract FG48-79R800433. 53p. NTIS MF A01; 2; GPO Dep. 
File Number DE8501 1344. 

A conventional home not designed for passive solar heating 
was found to use an average of 61% less natural gas for space heat- 
ing when compared to four similarly used control homes of identi- 
cal design during the 1979-1980 heating season in Fort Collins, Col- 
orado. The significant savings are attributed to: (1) passive solar 
gain through conventional windows; (2) optimum orientation of the 
home placing windows and doors away from prevailing winds; (3) 
the use of low-cost insulating window shutters; (4) conventional 
winterization; and (5) energy-conscious life-styles of the occupants. 
The payback period for the minor investment made by the owners 
of the demonstration home was estimated to be approximately two 
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years. The results demonstrate that passive solar has a much greater 
potential in a conventional home than is currently believed and sug- 
gest that all future homes be oriented and constructed for maximum 
solar exposure. 


27261 (DOE/R8/00439—T1) ["Breadbox” solar water 
heater]. Final technical report. Shippee, P. (Colorado Sun- 
works, Boulder (USA)). 14 Oct 1980. Contract FG48- 
79R800439. 19p. NTIS MF A01; 2; GPO Dep. File Number 
DE85011341. 

Progress is reported on a project to study and construct a 
prototype bread box type solar water heater with movable insula- 
tion integral to a Trombe-Meinel cusp reflector. Performance tests 
were carried out to determine the all day heat gain, instantaneous 
efficiency at various tank temperatures, and heat loss coefficient of 
the cusp in the closed position. The same tank was tested with a 
black paint coating and then with a selective black coating of adhe- 
sive foil of etched nickel. (LEW) 


27262 (DOE/R8/07141—T1) Conversion of a swamp- 
cooler to solar air collector. Final technical report. Olavson, 
L. (Olavson (Lars), Salt Lake City, UT (USA)). 31 Dec 
1982. Contract FG48-81R807141. 19p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85011324. 

The winter conversion of a typical swamp-cooler to a solar 
air collector was studied and constructed for a Salt Lake City loca- 
tion. Design studies were performed and a design selected, con- 
structed and briefly tested. The work performed points to a techni- 
cal feasibility for suitable house types and locations. Economic fea- 


sibility appears marginal. 


27263 (DOE/R8/07309—T1) [Passive solar heating, 
Washington Heights Baptist Church]. Final report. (Washing- 
ton Heights Baptist Church, Ogden, UT (USA)). 1984. Con- 
tract FG48-81R807309. 18p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE85011328. 

The Washington Heights Baptist Church solar project dem- 
onstrated the use of present known technology in passive solar 
heating. Two methods of passive solar heating were demonstrated: 
(1) a solarium addition with water and concrete storage using con- 
vection heat transfer, and (2) solar panels with bricks for heat stor- 
age and convection heat transfer. Both methods proved effective in 
reducing the required additional heat to keep the buildings comfort- 
able. 


27264 (DOE/SF/11919—T1) Determination of properties 
of zeolite/refrigerant combinations for solar refrigeration sys- 
tems. Final report. (Collier Engineering Services, Cave 
Creek, AZ (USA)). [1984]. Contract AC03-83SF11919. 47p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE85006307. 

Computer simulations and experimental measurements were 
performed in order to compare three refrigerant types for use in 
solar refrigeration systems. The simulations include factors such as 
weather, zeolite bed depth, collector type, heat transfer and flow 
resistance, condenser thermal resistance and nighttime heat rejec- 
tion resistance. The methanol refrigerant performed best, producing 
about ten times the ice as the methylamine refrigerant and about six 
times that of ammonia. 


27265 (DTH-LV-MEDD—135) Performance prediction 
of direct gain passive solar buildings for Danish climate con- 
ditions. Umberger, M. (Danmarks Tekniske Hoejskole, 
Lyngby. Lab. for Varmeisolering). Apr 1983. 64p. NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE85751671. 

The architect can employ three basic approaches to save 
energy. Passive solar design is one of them. The SLR simplified 
computerized method is at present the most widely used method in 
the world. A typical residental house in Denmark has been ana- 
lysed to show the potential of Los Alamos III, the latest version of 
SLR correlation procedures. Analyses Method for the Construction 
Document Phase was used to predict a monthly and yearly auxilia- 
ry energy consumption for space heating. Over 100 options were 
examined by changing the basic passive solar design parameters. 
The results were compared to the results obtained by BA4 and 
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BLAST, two large computer programs. BA4 and Los Alamos III 
show good agreement, BLAST and Los Alamos disagree significal- 
ly. Some discrepancies were found in Los Alamos procedures. 
With some modification, the Los Alamos simplified method can be 
strongly recommended to the designers. 


27266 (DTH-LV-MEDD—140) Solar water heating 
system for Northern Europe. Solar system case study. Kris- 
tensen, P.E. (Danmarks Tekniske Hoejskole, Lyngby. Lab. 
for Varmeisolering). Sep 1983. 53p. NTIS (US Sales Only), 
PC A04/MF AO1. File Number DE85751672. 

Performance Monitoring Group (PMG). Commission of the 
European Communities (EF). 

This report outlines the findings of a system optimisation 
study for a solar water heater. The study was carried out under 
given constraints such as climate and local HVAC regulations. The 
prime objective was to develop a solar heating system with a maxi- 
mum output per invested ECU. Secondary objectives were to 
produce: 1. a system that could operate without any interference on 
the user’s part, 2. a high degree of reliability; since owing to the 
back-up heating system it would not always be possible to deter- 
mine decreases in performance. The work was carried out in 3 dif- 
ferent stages. The first stage, referred to as “sketch design” repre- 
sents a primary attempt based on conclusions drawn from previous 
experience. 


27267 (DTH-LV-MEDD—141) Solar water and space 
heating system for Northern Europe. Solar system case study. 
Kristensen, P.E. (Danmarks Tekniske Hoejskole, Lyngby. 
Lab. for Varmeisolering). Sep 1983. 60p. NTIS (US Sales 
Only), PC A04/MF AOI. File Number DE85751673. 

Performance Monitoring Group (PMG). Commission of the 
European Communities (EF). 

This report outlines the findings of a system optimisation 
study for a combined solar heating system for domestic hot water 
and space heating. The study was carried out under given con- 
straints such as climate and local HVAC regulations. The prime ob- 
jective was to develope a solar heating system with a maximum 
output per invested ECU. Secondary objectives were to produce: 1. 
a system that would operate without any interference on the user's 
part, 2. a high degree of reliability; since owing to the back-up 
heating system it would not always be possible to determine de- 
creases in performance. The work was carried out in 3 different 
stages. The first stage, referred to as "sketch design” represents a 
primary attempt based on conclusions drawn from previous experi- 
ence. 


27268 (EPRI-EM—4000) Off-peak power use in hybrid 
solar homes. Final report. Peck, J.F.; Thompson, T.L.; 
Kessler, H.J. (Arizona Univ., Tucson (USA). Environmen- 
tal Research Lab.). Apr 1985. 50p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T1I85920601. 

Described is the thermal performance of two hybrid solar 
homes with high-mass walls and an identical standard home with 
low-mass walls during two winter seasons and one summer season 
in a relatively mild climate. The use of high-mass components was 
effective in reducing the amount of electrical energy required for 
heating and in shifting the demand peaks associated with cooling. 
Off-peak (nocturnal) evaporative cooling was unable to cool the 
high-mass components sufficiently to eliminate the need for peak- 
period cooling, but data derived from a computer model indicate 
that off-peak air conditioning would be capable of doing so. A 
computer model was developed to simulate the effects of various 
amounts and locations of wall mass, off-peak air conditioning, and 
on-demand room air conditioning. Data from the simulation and 
from the experiment are included in the report. 


27269 (EUR—9147-EN) CEC solar energy modelling. 
Kelledy, E. (Commission of the European Communities, 
Luxembourg. Directorate-General for Information, Market 
and Innovation). 1984. 126p. Commission of the European 
Communities, Luxembourg. Office of Official Publications 
of the European Communities. 
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This report describes the participation of the Irish partici- 
pant in the CEC Solar Energy Modelling Group effort in the 
period 1980-1981. The background to and objectives to the overall 
program are described. The development and programming of a 
solar system simulation model are discussed in some detail. The sen- 
sitivity of this model to changes in major system parameters is ex- 
amined, and model-predicted system performance measures are 
compared to real data from Danish, Irish and Belgian test installa- 
tions. 


27270 (EUR—9148-EN) European Modelling Group for 
SHS and DHW. Reichert, J.; Schlag, D.; Herz, H. (Commis- 
sion of the European Communities, Luxembourg. Director- 
ate-General for Information, Market and Innovation). 1984. 
91p. Commission of the European Communities, Luxem- 
bourg. Office of Official Publications of the European Com- 
munities. 

The Commission of the European Communities is, as part of 
its solar energy programme, conducting a research and develop- 
ment programme on solar energy applications for dwellings. The 
cooperative work within the European Modelling Group for Solar 
Heating Systems and Domestic Hot Water is one of the activities 
undertaken within this programme. During the first one and a half 
year of operation of the current CEC 4-years programme this 
group has undertaken work in the following areas: analysis of data 
from the solar pilot test facilities; validation of simulation models; 
parameter sensitivity analysis; investigation of simplifications and 
assumptions in simulation models and simplified design methods. 
These activities have not only been coordinated within the group 
but also performed in close cooperation with two other concerted 
actions within the CEC programme for solar energy applications 
for dwellings: the Solar Pilot Test Facilities Group and The Per- 
formance Monitoring Group. This report documents work per- 
formed as a participant of the CEC Modelling Group for SHS and 
DHw. 


27271 (EUR—9157-EN) CEC Modelling Group for solar 
heating systems and domestic hot water. Pt. 2. Galen, E. van; 


Havinga, J. (Commission of the European Communities, 
Luxembourg. Directorate-General for Information, Market 
and Innovation). 1984. 205p. Commission of the European 
Communities, Luxembourg. Office of Official Publications 
of the European Communities. 

The extension and improvement of the initial version of the 
European detailed model (EMGP) for solar systems. The initial 
version of this modular programme was developed at the Catholic 
University of Leuven; The validation of the model with the aid of 
experimental data from the Solar Pilot Test Facilities; The use of 
the model for system studies; The development of a European sim- 
plified method (ESM) and the validation of the European simplified 
method with the aid of the European detailed model. This ambi- 
tious tasks could only be performed within the time available by al- 
locating certain parts of the tasks to the individual participants of 
the European Modelling Group. The organization of this was the 
work of the co-ordinator. This report gives the results of the tasks 
allocated to the Dutch participant. Contributions to all above-men- 
tioned objectives were made. It was concluded that the initial ver- 
sion of the European detailed model has been improved substantial- 
ly. The variety of solar systems that can be simulated by this model 
has increased. At the same time the computing time has decreased 
considerably by at least a factor 10. The programme became more 
user-friendly. The validation of the model appeared to be limited by 
the accuracy of the experimental data which were available from 
the Solar Pilot Test Facilities. There are, however, strong indica- 
tions that the predictions by the model do have a better accuracy. 
The system studies carried out with EMGP showed that the modu- 
lar structure indeed is extremely suited for the comparison of com- 
pletely different solar systems for the same application. The work 
on simplified methods resulted in a European simplified method, 
that shows so far a better accuracy (smaller bias, less scattering) 
than existing simplified methods. 
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27272 (EUR—9417-EN) Monitoring the thermal perform- 
ance of passive solar buildings. Shea, M. (Commission of the 
European Communities, Luxembourg. Directorate-General 
for Information, Market and Innovation). 1984. 50p. Com- 
mission of the European Communities, Luxembourg. Office 
of Official iiiliedione¢ of the European Communities. 

This report is an overview of the efforts undertaken in the 
United States to monitor the thermal performance of solar houses 
with particular emphasis on the author’s personal experience moni- 
toring eleven passive solar houses in California. A description of 
this project is presented along with some of the overall perform- 
ance results for passive solar houses in California. However, 
throughout the report the theme is to discuss in general the prob- 
lems associated with monitoring and the lessons that have been 
learned in the American experience of monitoring the performance 
of solar houses. This experience is very important as the European 
Community begins programmes to monitor and audit the perform- 
ance of solar and energy conserving buildings. 


(FRNC-TH—1720) Application of solar energy in 
dwellings and industry in space heating and cooling field. El 
Assaad, I. (Universite de Technologie de Compiegne, 60 
(France)). Dec 1982. 137p. (In French). NTIS (US Sales 
Only), PC A07/MF A0O1. File Number DE85750963. 

The present work is a theoretical and experimental study of 
a passive system of solar cooling by ventilation for hot and humid 
climates. The aim of this work is to improve the thermal comfort 
inside a building. The mean used is a construction component: the 
thermal cladding panels set either as wall or as roof. It has a double 
effect: a decrease of the quantity of energy flowing through the en- 
velope (insulation effect) and generation of an air filc-v inside the 
building (ventilation effect). A first part deals with the means of 
using natural phenomena to obtain thermal comfort. A bibliograph- 
ic study shows it is possible to calculate, the necessary air flow as a 
function of the ambient temperature and humidity. In a second part, 
one studies how to limit the ambient temperature inside a building 
and how to generate a sufficient air flow with the aid of an enve- 
lope component of the building. A modeling of this component es- 
tablished from existing results is experimentally tested. With the aid 
of an example of dwelling, one shows how this model allows to de- 
velop the study a precise project. 


27274 (GA-A—17573) Decomposition of sulfuric acid 
using solar thermal . (GA Technologies, Inc., San 
Diego, CA (USA)). Feb 1985. Contract AT03-82SF11666. 
169p. NTIS, PC A08/MF A011; 1; GPO Dep. File Number 
DE85012288. 

A high-temperature solar-powered catalytic metallic reactor 
was built and tested as a first step in determining the potential ap- 
plicability of metallic reactors to the Solar Fuels and Chemical Pro- 
gram. The temperature range of interest, 700° to 1000°C, provides 
a serious test of the capability of metals to resist both chemical cor- 
rosion and thermal stresses. Use of metallic reactors in the Solar 
Fuels and Chemicals processes. Without practical metallic reactors, 
we will have to await scientific and engineering breakthroughs in 
the fields of ceramics and structural design of brittle materials 
hefore ceramic heat exchangers become practical. The tests also 
provided the first opportunity to demonstrate a working catalytic 
chemical reactor on a solar power tower using engineering materi- 
als. The chemical reaction chosen for study was sulfuric acid de- 
composition, the key high-temperature step to thermochemical pro- 
duction of hydrogen from water. This is a very clean reaction with 
no side reactions producing extraneous products; thus, the results 
may easily be extrapolated to the design of solar-powered catalytic 
reactors for other fuels and chemical processes. The overall pro- 
gram was very successful in that all major test objectives were met. 
The sulfuric acid decomposition reaction went essentially to com- 
pletion as predicted. The selected materials of construction, Incoloy 
800H, Hastelloy C-276, and Inconel 825, performed satisfactorily. 
The temperature inside the cavity was very uniform and well 
within predicted values. No unacceptable corrosion was observed. 
The solar-driven chemical reactor, located on top of the solar 
power tower, could be operated and controlled from the ground. 
The results of the test indicate that continued development of this 
concept is warranted. The next step in the development of high- 
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temperature metallic reactors is the demonstration of such a system 
at higher pressures and solar flux levels. 


(LA-UR—85-1046) Performance omits of mixed 
cain tadacnadiian, Wen. W.O.; t, E.D. (Los 
Alamos National Lab., NM (USA)). 1985. nol W-7405- 
ENG-36. 7p. (CONF-850388—2). NTIS, PC A02/MF AOl1; 

; GPO Dep. File Number DE85009624. 

From Solar buildings: realities for today - trends for tomor- 
row; Washington, DC, USA (18 Mar 1985). 

The various situations in which interactions between south- 
facing systems serving a single thermal zone may affect the per- 
formance of the mixture are discussed. In particular, the nature of 
direct gain interactions with unvented Trombe walls was explored 
using a detailed thermal network computer program. The results 
are compared with predictions from the simple design analysis pro- 
cedures which neglect interactions. This comparison showed that 
system interactions can significantly improve the peformance of a 
mixture under certain conditions. 


27276 (LA-UR—85-1283) Passive retrofits for Navy 
housing. Hibbert, R.; Miles, C.; Jones, R.; Peck, C.; Ander- 
son, J.; Jacobson, V.; Dale, A.M. (Los Alamos National 
Lab., NM (USA)). 1985. Contract W-7405-ENG-36. Sp. 
(CONF-850388—8). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85010706. 

From Solar buildings: realities for today - trends for tomor- 
row; Washington, DC, USA (18 Mar 1985). 

A project to assess and initiate passive solar energy retrofits 
to US Navy family housing is described. The current data base for 
Navy housing (ECOP), and its enhancement for passive solar pur- 
poses options proposed for Navy housing are explained. The analy- 
sis goals and methods to evaluate the retrofits are discussed. An 
educational package to explain the retrofits is described. 


27277 (N—85-14289) Review of SERI solar pond work. 
Zangrando, F.; Johnson, D.H. (Los Alamos Scientific Lab., 
NM (USA)). Aug 1984. 12p. NTIS, PC A08/MF A0O1. 

In JPL, salt-gradient solar ponds, 12 p. (N—85-14286 05-44). 

Development of models of pond thermal performance analy- 
sis of solar pond use for building space heat and hot water produc- 
tion, use of low-temperature pond-produced heat for industrial 
processes, desalination, and electricity production, development of 
direct-contact heat exchanger to reduce conversion equipment cost, 
determination of effects of extracted heat and mass from the storage 
layer on pond performance, and investigation of factors which de- 
termine gradient layer stability and the stability of this interface be- 
tween this level and the upper and lower convecting layers were 
described. 


27278 (NBS-GCR—85-490) Thermal performance testing 
and mathematically modeling of integral collector storage 


solar hot water systems. Final report. Thomas, W.C. (Virgin- 
ia Polytechnic Inst. and State Univ., Blacksburg (USA). 
Dept. of Mechanical Engineering). "Feb 1985. Contract 
AT01-77DP70032. 233p. NTIS, PC All /MF AO01; 1; GPO 
Dep. File Number DE85009529. 

An investigation was carried out to evaluate a possible alter- 
native test method for integral collector storage solar hot water 
systems. The new test method is an alternative to the established 
consensus standard method which requires that integral collector 
storage systems be tested using a solar irradiance simulator. The 
concept behind the alternative method is to characterize the ther- 
mal performance of the solar collection elements in the integral 
system using standard test methods for conventional solar collec- 
tors. After measuring the efficiency and incident angle response, 
the integral collector storage hot water system would be tested 
using an electrical heat source to simulate the absorbed solar 
energy. The research included both experimental and analytical in- 
vestigations on the collector elements and on the complete system. 
All-day tests were performed on two commercial integral collector 
storage solar domestic hot water systems. Tests were performed 
under a variety of ambient conditions and irradiance levels. An ana- 
lytical model was developed to predict the thermal performance of 
one of the systems. Predicted performance was compared with ex- 
perimental results. Experimental and analytical results indicated 
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that thermal stratification has a minimal effect on the daily collec- 
tion efficiency of integral storage collectors. While the investigation 
showed that it is technically feasible to implement the new test 
method, further recommendations on implementation are contigent 
on validation of the method in a system test facility. 


27279 (NP—5901404) Summary of solar energy R and D 
projects, Subtask A. Noguchi, T. (Government Industrial 
Research Inst., Nagoya (Japan)). Aug 1984. 254p. NTIS, PC 
A12/MF AO0O1. File Number DE85901404. 

Information is provided on national solar heating and cool- 
ing R and D projects for both active and passive and hybrid sys- 
tems and components. The compilation is based on the reports sub- 
mitted during 1983 and 1984 by the representatives of countries 
participating in Task II of International Energy Agency (IEA) 
Solar Heating and Cooling Programme. The countries which con- 
tributed reports are Austria, Belgium, Denmark, Greece, Japan, the 
Netherlands, Norway, Sweden and the United States. The contact 
persons for each country participating in Task II are listed. 


27280 (NP—5901405) Survey and review of national R,D 
and D plans, Subtask B. Noguchi, T. (Government Industri- 
al Research Inst., Nagoya (Japan)). Aug 1984. 58p. NTIS, 
PC A04/MF AOI. File Number DE85901405. 

Information is provided on national R,D and D plan regard- 
ing solar heating and cooling systems and components. The compi- 
lation is based on the reports submitted during 1983 and 1984 by 
the representatives of countries participating in Task II of Interna- 
tional Energy Agency (IEA) Solar Heating and Cooling Pro- 
gramme. The countries which contributed reports are Austria, Bel- 
gium, Denmark, Greece, Japan, the Netherlands, Norway, Sweden 
and the United States. The contact persons for each country par- 
ticipating in Task II are listed. 


27281 (NP—5901406) Survey on commercialization of 
and operating experience with solar heating and cooling sys- 
tems and components, Subtask C. Noguchi, T. (Government 
Industrial Research Inst., Nagoya (Japan)). Aug 1984. 91p. 
NTIS, PC A05/MF A0O1. File Number DE85901406. 

Informantion is provided on commercialization of and oper- 
ating experiences with solar heating and cooling systems and com- 
ponents in the Task II participating countries. The compilation is 
based on the reports submitted during 1983 and 1984 by the partici- 
pants. The countries which contributed reports are Austria, Bel- 
gium, Greece, Japan, the Netherlands, Norway, Sweden and the 
United States. The contact persons for each country participating 
in the Task II are listed. 


27282 (SERI/TP—252-2683) Advances in open-cycle 
solid desiccant cooling. Penney, T.R.; Maclaine-cross, I. 
(Solar Energy Research Inst., Golden, CO (USA)). May 
1985. Contract AC02-83CH10093. 16p. (CONF-850388—9). 
NTIS, PC A02/MF A011; GPO Dep. File Number 
DE85008797. 

From Solar buildings: realities for today - trends for tomor- 
row; Washington, DC, USA (18 Mar 1985). 

Of the solar cooling options available open cycle solid desic- 
cant cooling looks very promising. A brief review of the experi- 
mental and analytical efforts to date shows that within the last 10 
years thermal performance has doubled. Research centers have 
been developed to explore new materials and geometry options and 
to improve and validate mathematical models that can be used by 
design engineers to develop new product lines. Typical results from 
the Solar Energy Research Institute's (SERI) Desiccant Cooling 
Research Program are shown. Innovative ideas for new cycles and 
spinoff benefits provide incentives to continue research in this 
promising field. 
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REFER ALSO TO CITATION(S) 27188, 27247, 27251, 27269 


27283 (ALO—5319-5) Forced convection on solar collec- 
tor arrays. —_ R.N.; Lior, N.; Yeh, H. (Pennsylvania 
Univ., Philadelphia (USA). Dept. of Mechanical Engineer- 
ing and Applied Mechanics). Mar 1985. Contract AC04- 
78CS35319. 231p. NTIS, PC All/MF A0Ol; 1; GPO Dep. 
File Number DE85010381. 

Experiments were performed in a wind tunnel to determine 
the local and average heat transfer coefficients for forced convec- 
tion of air over an array of three inclined rectangular plates. In ad- 
dition to the measurement of heat transfer coefficients, flow visual- 
ization by the use of tufts was done to survey the nature and direc- 
tion of the flow at the surface of the plates. The local Reynolds 
number ranged from 5500 to 750,000 and the Reynolds number 
based on the length of the plate ranged from 480,000 to 850,000. 
Three angles of attack (30, 45, and 60°) and two inter-plate dis- 
tances between adjacent plates were investigated at zero yaw angle 
for each of the three plates positioned in the array. The aspect ratio 
of each plate was 1:1.19. The convective heat transfer coefficient 
was determined at 25 different locations on the surface of each 
plate by using an electrically-heated surface probe built for that 
purpose. The experimental precision in measuring h is within +- 
2%. The local convective heat transfer coefficients obtained were 
also integrated over the area of the plate to yield average values. 


27284 (BONN-IR—83-32) Solar heat exploitation by 
means of flat plate collectors. Sonnenschein-Jell, B. (Bonn 
Univ. (Germany, F.R.). Physikalisches Inst.). Oct 1983. 78p. 
(In German). NTIS (US Sales Only), PC A05/MF AOI. 
File Number DE85751856. 

Flat plate collectors represent a possible way of making 
direct use of solar energy. Nevertheless, their share of future cover- 
age of the primary energy requirement is estimated at no more than 
a few percent. This study explains the principle of solar heat exploi- 
tation by means of flat plate collectors. The possible ways it could 
be put into practice for covering the energy requirement of the 
Federal Republic of Germany are also shown. As an introduction, 
the climatic factors which influence the use of solar energy are de- 
scribed. The energy requirements of the Federal Republic are con- 
trasted with the availability of solar energy. Then the functioning 
principle of a flat plate collector and the fundamental physical theo- 
ries on which it is based are explained. In conclusion, the properties 
of the various components in the flat plate collector system and 
heat storage are considered. It is also shown how the various fac- 
tors such as weather data, energy supplies available, consumer 
habits, energy requirements etc. influence the performance, the ef- 
fectiveness and the economic viability of flat plate collectors. 


27285 (DOE/CS/30602—T1) Department of Energy gear 
drive unit final prototype testing and design evaluation. Bhise, 
R.S.; Metzger, R.H.; Zajac, R.S. (Winsmith, oy gville, 
NY (USA)). Oct 1984. Contract FC04-80CS3 19 1p. 
NTIS, PC A09/MF AOl; 1; GPO Dep. File Number 
DE85003296. 

UniDynamics (formerly UMC Industries), Winsmith Divi- 
sion and the US Department of Energy entered a cooperative 
agreement in September of 1980 to design and develop a mass pro- 
ducible gear drive (DOE gear drive unit), for line focus tracking 
concentrating solar collectors under the technical direction of 
Sandia Laboratories, Albuquerque, New Mexico. The gear drive 
was developed in two phases. The Phase I gear drive unit was pri- 
marily fabricated and tested for concept evaluation, while the Phase 
II gear drive design effort, on the other hand, was developed for 
mass producibility and refinement. A combination of design and 
material selection resulted in acceptable overall performance with 
an efficiency of 34 percent at an operating output torque of 18,000 
in-lbs. This was accomplished with a two stage gear drive consist- 
ing of nitrided steel primary gearing and a second stage wormgear 
drive with a tin-plated nodular iron wormgear. A maximum operat- 
ing survival load of 57,000 in-ibs. was applied witout failure, and a 
720 hour continuous life test at 6000 in-lbs. of torque resulted in no 
problems. A new design will be required to provide overload pro- 
tection since the shear pin concept failed. Testing included simulat- 
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ed operating and survival loads. Final performance was in conform- 
ance with design requirements. The Department of Energy termi- 
nated a manufacturing study and its related tasks in March of 1982; 
consequently, the analysis of component design versus its manufac- 
turing costs was not performed. Although the design presented 
here can be manufactured in large quantities with some revisions, it 
is not refined satisfactorily to be suitable for mass production. All 
DOE gear drive prototype designs were tested at the Winsmith De- 
velopment Laboratory over a period of one year, ending in Febru- 
ary 1983. 


27286 (DOE/CS/35365—T1) Numerical solutions of tur- 
bulent models for flow over a flat plate with angle of attack. 
Truncellito, N.T.; Yeh, H.; Lior, N. (Pennsylvania Univ., 


Philadelphia (USA). Dept. of Mechanical Engineering and 
Applied Mechanics). Mar 1985. Contract AC04-78CS35365. 
49p. NTIS, PC A03/MF A0O1; 1; GPO Dep. File Number 
DE85010380. 

Numerical solutions of the two-dimensional boundary layer 
equations were developed as applied to flow over a flat plate at 
various angles of attack. Three methods of approach were exam- 
ined. An integral solution was constructed for laminar and turbu- 
lent flow, as well as finite difference solutions for zeroth- and first- 
order turbulence models. The models also account for buoyancy ef- 
fects. A three part mixing length model was employed in the 
zeroth-order model, and an additional turbulent kinetic energy 
equation was utilized for the first-order model. The computational 
method utilized Patankar-Spalding coordinates and differs from 
other methods in that no matching procedure is required for the 
inner and outer flow regions. The Falkner-Skan velocity profile is 
applied as an edge boundary condition while variable wall tempera- 
ture conditions can be imposed. The effects of freestream velocity 
and angle of attack on skin friction and heat transfer were estab- 
lished, and the velocity and temperature fields were determined. 
Results of the zeroth-order solution are in excellent agreement with 
the Colburn equation and several other data sources. These solu- 
tions provide correlations in terms of Nusselt number and skin fric- 
tion coefficient versus local Reynolds number which can be used 
for estimating heat transfer and wind loadings on a flat plate. Re- 
sults generated are especially useful in predicting the performance 
of solar system designs. 


27287 (DOE/R3/08066—T1) Prototype solar collectors 
using recycled incinerator residue. Final report. Connell, 
D.A. (Connell (David A.), Severna Park, MD (USA)). 13 
Aug 1982. Contract FG43-81R308066. 18p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE85009398. 

Fabrication and testing of several tiles used to make solar 
collector plates are discussed. The tiles possess characteristics of 
“black glass” and demonstrated excellent qualities for solar per- 
formance. The approach to marketing of the black glass tiles is pre- 
sented. 


27288 (EUR—8170-EN(2.ed.)) Irish Solar Pilot Test Fa- 
cility. Cowan, I.J. (Commission of the European Communi- 
ties, Luxembourg. Directorate-General for Information, 
Market and Innovation). 1984. 166p. Commission of the Eu- 
ropean Communities, Luxembourg. Office of Official Publi- 
cations of the European Communities. 

This report deals with the first operational phase of the 
Solar Pilot Test Facility under contract number ESA-T-006 EIR 
(B) between the Institute for Industrial Research and Standards and 
the Commission of the European Communities. This phase is a con- 
tinuation of the original contract concerning the design and con- 
struction of the Solar Pilot Test Facility. A general description of 
the Solar Pilot Test Facility project and details of all facilities in 
the various participating countries is given. The programme of 
action during the first operational heating season 1980-81 is given, 
together with details from progress reports of the sequences apply- 
ing to the two systems comprising the facility - the reference 
system (Solar System One) and the national system (Solar System 
Two). Included are details of the system configurations used, the 
operational problems and data exchange problems experienced, 
conclusions on system behavour studies, and further work to be un- 
dertaken for model improvement. Other work undertaken, such as 
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measurement of installation characteristics, and load analysis, of 
general interest to the Solar Pilot Test Facility Group, is also de- 
scribed. 


27289 (EUR—8798-DE-EN) Ex tal demonstration 


perimen 
of a high performance flat plate collector field with isother- 
mal heat transport and heat storage in stratified water tank. 
V.; Klippel, E. (Commission of the European Com- 
munities, Luxembourg. Directorate-General for Informa- 
tion, Market and mewusicd). 1983. 44p. (in German and 


). Commission of the European Communities, Lux- 
embourg. Office of Official Publications of the European 
Communities. 

A solar demonstration plant was constructed on the works 
site of MBB at Ottobrunn. The plant comprises a 21 m? field of 
high-performance flat plate collectors with isothermal heat transfer 
and hot water storage. The plant is autonomous; auxiliary electric 
power supply is not necessary. The heat transfer fluid is water, in 
the form of saturated steam on the hot side and in the liquid phase 
on the cold side. The operating temperature is set between 100°C 
and 140°C via the inert gas pressure. Thermal stratification in the 4 
m® water tank is achieved by special filling and discharge struc- 
tures. An absorption-type refrigerator is simulated as load. In 15 
months of trial operation, the collectors showed excellent perform- 
ance characteristics. Heat transfer and temperature control were 
very accurate, and the thermal stratification in the water tank was 
satisfactory. Improvements are required in the vacuum-keeping 
characteristics of the collectors and in the thermal insulation of 
field lines and storage tanks. In view of the positive overall result, 
bigger fiat-plate collector systems can now be constructed on the 
basis of the same principle. 


(EUR—9042-EN) Atmospheric corrosion and deg- 

nies of construction materials for solar collectors. Bo- 

W.; Haute, A. van; Schouteden, D. (Commission of 

the European Communities, Luxembourg. Directorate-Gen- 

eral for Information, Market and Innovation). 1984. 80p. 

Commission of the European Communities, Luxembourg. 

Office of Official Publications of the European Communi- 
ties. 

A discussion is presented on the atmospheric corrosion and 
degradation of construction materials for solar heat collectors. 
Available information on the corrosion behaviour and corrosion 
rate of different metals under a number of environmental conditions 
has been described. Materials covered are: carbon steel, weathering 
steels, stainless steels, zinc, aluminum and copper. An explanatory 
approach - similar to the one of Mattsson - which is based on 
simple thermodynamic fundamentals, may provide a comprehensive 
general image of the influence of different atmospheric components 
such as CO2, SOs, etc. The plastics that have been discussed in this 
article in relation to their use as components in solar installations 
mainly include polymethylmethacrylate, polycarbonate, glass fibre 
reinforced polyester, polyvinylfluoride, fluorinated ethylenepropy- 
lene co-polymer, polyethylene terephthalate and various sealants 
and foamed plastics. The aging behaviour of most of these plastics 
has been widely studied for normal outdoor exposure and in artifi- 
cial weathering devices, and is described in this paper. Very little 
information is available, however, regarding their short-term per- 
formance under actual seivice conditions in solar energy installa- 
tions; nearly none has been reported on their long-term durability. 


27291 (EUR—9277-EN/IT) Parabolic trough solar col- 
lector plant on polar mounting for industrial thermal energy 
production (Modena - Italy). Bisagni, M. (Commission of the 
European Communities, Luxembourg. Directorate-General 
for Information, Market and Innovation). 1984. 167p. (In 
English and Italian). Commission of the European Commu- 
nities, Luxembourg. Office of Official Publications of the 
European Communities. 

This final report covering the description of the installation 
and experience gained during experimental operation has been 
drawn up based upon the work program agreed upon between the 
EUROPEAN ECONOMIC COMMUNITY and ANSALDO IM- 
PIANTI S.p.A. within the scope of the contract SE/222/81 for the 
demonstrative implementation of a parabolic trough solar collector 
plant on polar mounting for industrial thermal energy production. 
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In addition to the technical description of the project, this report 
also includes an aggregate evaluation of the costs incurred for this 
project and the cost of the produced thermal energy. An analysis of 
the technical problems encountered during the execution of this 
first plant and the economic evaluations reported in this paper will 
provide sufficient indications regarding the prospects for large scale 
installation of similar plants and the difficulties with which the 
users, manufacturers of components and installers will have to 
cope. 


27292 (EUR—9311-EN) Weathering of solar collectors. 
Bauch, R.; Brovelli, M.; Weisgerber, P. (Commission of the 
European Communities, Luxembourg. Directorate-General 
for Information, Market and Innovation). 1984. 14p. Com- 
mission of the Euro Communities, Luxembourg. Office 
of Official Publications of the European Communities. 

Details of a weathering experiment with flat plate solar heat 
collectors are described. The purpose of the experiment is to obtain 
confirmed data about corrosion of the collectors under service con- 
ditions. Five different collector models were chosen from collectors 
in commerce in the EEC, selecting for the various construction ma- 
terials applied. The weathering is done in different typical atmos- 
pheres with record of the climatic conditions and particularly cor- 
rosive agent concentration in the atmosphere. The collectors are 
connected to simple temperature control rigs in order to maintain 
them all at equal simulated service conditions. The evolution of 
corrosion damages is followed by regular visual inspections. A final 
examination with a check of thermal efficiency losses and evalua- 
tion of corroded areas on dismantled parts is provided at the con- 
clusion of the experiment after several years. 


27293 (EUR—9317-EN) German solar pilot test facility. 
Construction and performance of solar systems. Hanitsch, R.; 
Bergmann, K.D.; Bruening, H.; Tekes, K. (Commission of 
the European Communities, Luxembourg. Directorate-Gen- 
eral for Information, Market and Innovation). 1984. vp. 
Commission of the European Communities, Luxembourg. 
Office of Official Publications of the European Communi- 
ties. 

This report describes the results of the work carried out for 
the Commission of the European Communities during the heating 
seasons, 80/81, 81/82 and 82/83 by the German participant of the 
Solar Pilot Test Facility Group under research contract no. 610-78- 
3 ES D. The final aim of this concerted action is twofold: to 
produce experimental data for model validation and model im- 
provement and to carry out system studies. This report gives full 
information about all stages of our work: construction of solar pilot 
test facility, trials and validation, mastering the use of the test facili- 
ties, operation sequences, system behaviour studies and collection of 
validation data for the modelling group to meet the objective of 
model improvement. By working as a coordinated group the par- 
ticipating countries were able to provide us with data about system 
failures so that a reliability study could be carried out. A start has 
been made in the development of a methodology for data analysis 
for system studies. A number of experimental sensitivity studies 
have been carried out. 


27294 (EUR—9519-EN) High performance solar collec- 
tor for small cooling facilities. Hause, R. (Commission of the 
European Communities, Luxembourg. Directorate-General 
for Information, Market and Innovation). 1984. 43p. Com- 
mission of the European Communities, Luxembourg. Office 
of Official Publications of the European Communities. 

Solar cooling facilities for air-conditioning, food storage and 
ice making can be built by absorption type cooling machines and 
flat plate collectors. Depending on the ambient and operating con- 
ditions relatively high operating temperatures of the collector field 
are required. Therefore high performance flat plate collectors with 
selective coated absorbers should be employed. The aim of the 
project was to connect high performance solar collectors to an am- 
monia-water cooling system and to determine the collector efficien- 
cies and system efficiencies in real operation. Due to technical 
problems with the ammonia cooling system in Egypt, the planned 
procedure was applied to the collector tests and for the system test 
it was changed in favour of a semiempirical evaluation of two cool- 
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ing systems working with normal and selective flat plate collectors. 
An air conditioning system with a lithium bromide/water cooling 
machine for the Dornier solar test house in Immenstaad and a cold 
storage system with an ammonia/water cooling machine in Cairo/ 
Egypt were tested and analysed by a computer simulation. The test 
systems are described briefly. The results of the collector tests 
showed a considerable improvement (10-100% due to operating 
point) of performance by the use of selective coatings. The per- 
formance of the cooling systems in terms of the daily cooling 
energy correspondingly increased by 10 to 45%, depending on the 
ambient conditions. The results provide a useful tool for the design 
of most effective solar cooling systems. 


27295 (FRNC-TH—1716) Contribution to the study of 


lar structure. Kharbouch, B. (Poitiers Univ., 86 (France)). 
Oct 1982. 159p. (In French). NTIS (US Sales Only), PC 
A08. File Number DE85750966. 

A theoretical and experimental study of two types of flat- 
plate solar collectors with semi-transparent absorbant fluid is pre- 
sented. One uses the greenhouse effect, the other uses the green- 
house effect asociated with an internal alveolar structure. A theo- 
retical model allowing an explanation of the radiative, conductive 
and convective transfer mechanisms in the stationary and transient 
regimes, is developed. A solar simulator is used to check the differ- 
ent cases experimentally. 


27296 (LA—10356-SR) Los Alamos optical materials reli- 
ability, maintainability, and exposure testing program. Status 
report. Moore, S.W. (Los Alamos National Lab., NM 
(USA)). Mar 1985. Contract W-7405-ENG-36. 20p. NTIS, 
PC A02/MF AOl1; 1; GPO Dep. File Number DE85011894. 
Cost effectiveness of many solar materials is a major factor 
in bringing solar products into widespread use. This factor is affect- 
ed by initial cost as well as by durability. The object of this pro- 
gram is to determine the least costly material that will do a specific 
job and determine its lifetime such that full life-cycle costing can be 
determined by the manufacturer. To this end, material operating 
limitations, durabilities, and failure modes are being determined. 


27297 (N—85-13891) Trends in concentrator, receiver, 
and storage development for terrestrial applications. Roschke, 
E.J.; Owen, W.A.; Menard, W.A.; Fujita, T. (Jet Propulsion 
Lab., Pasadena, CA (USA)). Apr 1984. 2ip. NTIS, PC 
Al4/MF AO01. 

In NASA, Lewis Research Center, space power, 115-135 p. 
(N—85-13880 05-20). 

The experience gained and the technical trends of the DOE- 
sponsored terrestrial solar thermal power systems project are sum- 
marized with respect to concentrator and receiver/storage develop- 
ment. Relevance of this experience to space power applications, 
and the perceived critical barriers of this technology, are discussed. 
It is concluded that, despite different objectives, the terrestrial pro- 
gram provides a strong basis of expertise valuable to space power 
applications development. 


27298 (NMERDI—2-68-2130) Demonstration of the solar 
gel pond. Technical report, February 1, 1980-January 31, 
1981. Wilkins, E.S. (New Mexico Univ., Albuqu«:que 
(USA). Dept. of Chemical and Nuclear Engineering). Jul 
1981. 93p. NTIS, PC A0S5/MF A0O1 - NMERDI Univ. of 
New Mexico, 117 Richmond NE, Albuquerque, NM 87131. 
File Number DE85901516. 

Solar ponds are shallow bodies of salt solution with black 
liner, heated by solar radiation, in which thermal convection is pre- 
vented by a saline gradient. Solar ponds as the combination of heat 
collection and storage in one unit can provide sufficient thermal 
energy for many applications for heat generation in industrial, com- 
mercial or rural community settings. The primary objective of the 
research was to develop viscous polymeric gels to act as a thermal 
insulator and to produce high energy collection and storage effi- 
ciencies. These polymer gels were tested in a small-scale solar 
pond. The highest bottom temperature was achieved with the 
bottom layer filled with a salt solution and covered with a top layer 
of 16 cm polymer gel. By covering the gel layer with a thin layer 
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of water, dirt and debris falling onto the pond can be skimmed, and 
evaporation can be retarded. The highest bottom temperature and 
satisfactory efficiency (72%) were obtained with the addition of a 
gel layer 16 cm thick as an insulation on the top of the saline. 


27299 (NMERDI—2-72-4115) Development of a solar gel 
pond. Final report. Wilkins, E.S. (New Mexico Univ., Albu- 
querque (USA). Dept. of Chemical and Nuclear Engineer- 
ing). May 1985. 382p. NTIS, PC Al7/MF A0l - NMERDI 
Univ. of New Mexico, 457 Washington SE, Albuquerque, 
NM 87108. File Number DE85901499. 

This work concentrated on developing a detailed design and 
cost estimate for a pilot scale gel pond, as a step towards the final 
scale up to a commercial size pond. The existing demonstration 
pond has been used to generate data to aid the design of the semi- 
pilot scale pond. The design has been carried out specifically to the 
requirements of the Albuquerque Journal and the results show that 
a pond area of 400m? and depth of 4.0m would be appropriate for 
their requirements. As a design tool for future requirements of any 
pond size, a computer code was developed by modifying existing 
models to suit the gel pond configuration. This code contains ade- 
quate information to predict the pond temperatures and heat loads 
throughout the year and thereby design a gel pond for any require- 
ment. An economic analysis of 400m?, 4m deep gel pond has also 
been performed. This analysis shows that the gel pond is superior 
for investment as calculated by rate of return and pay back period 
in comparison to the salt gradient pond and the flat plate collectors. 
A study of heat pipes has also been included in this work to dem- 
onstrate the mutual compatibility of heat pipes and the gel pond as 
an energy saving system. 


27300 (UCRL—52000-85-4, pp 21-26) Shallow solar 
ponds: economical water heaters for industry. Apr 1985. 
NTIS, PC A03/MF AO1. File Number DE8501 1767. 

In Energy and Technology Review. 

In a program lasting from 1973 through 1981, we developed 
the concept of shallow solar ponds for heating large quantities of 
water to temperatures up to about 65°C, suitable for use in various 
industrial processes. A substantial part of the work was done in co- 
operation with industry and other outside agencies. By the late 
1970s, we had solved all the major problems of construction and 
operation and had acquired the necessary data to optimize the 
design. During the latter part of the program, we concentrated on 
transferring the technology to the private sector. Operating systems 
are now in place at a number of locations around the country. The 
largest, at Fort Benning, Georgia, heats 500,000 gal/day of water 
for 6500 people in barracks and for the post laundry. 


27301 Focusing solar collector and method for manufac- 
turing same. Murphy, L.M. (to Dept. of Energy). US Patent 
4,487,196. 11 Dec 1984. Filed date 8 Nov 1982. vp. 

PAT-APPL-440193. 

Disclosed is a solar collector comprising an annular-shaped 
frame and a composite membrane member for concentrating and fo- 
cusing sun radiation. The composite membrane member is support- 
ed and tensioned by the frame and consists of first and second dif- 
ferentially pretensioned sheet members which are integrally bonded 
to one another. The frame and one of the two sheet members are 
adapted to allow tensions in both of the sheets to be adjusted. Sub- 
sequent to bonding and upon adjusting a tension in one of the two 
sheet members, both of the two bonded sheet members react with 
one another so as to cause the composite membrane member to 
have a contoured configuration, which enables the membrane 
member to be focusable. Additionally, adjusting the tension in one 
of the two sheet members provides a reciprocal adjustment in a 
focus provided by the membrane member. 


27302 Power efficiency for very high temperature solar 
thermal cavity receivers. McDougal, A.; Hale, R.R. (to 
Dept. of Energy). US Patent 4,479,485. 30 Oct 1984. Filed 
date 14 Apr 1982. vp. 

PAT-APPL-368245. 

This invention is an improved solar energy cavity receiver 
for exposing materials and components to high temperatures. The 
receiver includes a housing having an internal reflective surface de- 
fining a cavity and having an inlet for admitting solar radiation 
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absorber is positioned in the cavity to re- 
ceive radiation from the inlet. A reflective baffle is positioned be- 
tween the absorber and the inlet to severely restrict the re-radiation 
of energy through the inlet. The front surface of the baffle defines a 
narrow annulus with the internal reflective surface of the housing. 
The front surface of the baffle is contoured to reflect incoming ra- 
diation onto the internal surface of the housing, from which it is 
reflected through the annulus and onto the front surface of the ab- 
sorber. The back surface of the baffle intercepts infrared radiation 
from the front of the absorber. With this arrangement, a high per- 
centage of the solar power input is retained in the cavity; thus, high 
internal temperatures are attained. 


—_ Method of bonding silver to glass and mirrors 
duced according to this method. Pitts, J.R.; Thomas, TM; 
Czanderna, A.W. (to Dept. of Energy). US Patent Applica- 
31 Jul 1984. 28p. Contract AC02- 


the metal to oxidize by pulling oxygen from the 
thereby leaving a silicon enriched surface, and 
then etching or eroding the metal oxide layer away to expose the 
silicon enriched surface. Ultraviolet rays can be used to maintain 


lated mirrors with diffusion layers built therein. One of these mir- 
rors is assembled on a polymer substrate. 


27304 Silicon nitride protective coatings for silvered glass 
mirrors. Tracy, C.E.; Benson, D.K. (to Dept. of Energy). 
US Patent Application 6-632,742. 20 Jul 1984. 19p. Contract 
AC02-83CH1009 

A protective diffusion barrier for metalized mirror structures 
is provided by a layer or coating of silicon nitride which is a very 
dense, transparent, dielectric material that is impervious to water, 
alkali, and other impurities and corrosive substances that typically 
attack the metal layers of mirrors and cause degradation of the mir- 
rors’ reflectivity. The silicon nitride layer can be deposited on the 
substrate prior to metal deposition thereon to stabilize the metal/ 
substrate interface, and it can be deposited over the metal to encap- 
sulate it and protect the metal from corrosion or other degradation. 
Mirrors coated with silicon nitride according to this invention can 
also be used as front surface mirrors. 


goes plastic. New Scientist; 78: No. 


27305 Solar device 
1105, vp(1 Jun 1978). 

A solar collector, costing one-fifth the price of conventional 
devices, under development at Lawrence Livermore Laboratory, 
California is described. The collector is an inflated cylinder, half 
clear plastic and half aluminium, which concentrates the solar radi- 
ation onto a concentric metal tube. 


1420 Heat Storage 


= ALSO TO CITATION(S) 27226, 27227, 27284, 27289, 27734, 27735, 


27306 (CEA-CONF—7262) —— of a latent heat 
storage installation operating in periodic conditions. Vrig- 
naud, E. (CEA Centre d'Etudes Nucleaires de Grenoble, 38 
a. Mar 1982. 8p. (In French). (CONF-8203201—2). 
NTIS (US Sales Onl », PC PC A02/MF AO1. File Number 
DESS750954 
From Meeting on energetics systems analysis; Paris, France 
(3 Mar 1982). 
The of the installation consists in minimizing 
the total cost. The research of the optimum consists in solving si- 
multaneously three equations for there are three parameters to take 
into account in the dimensioning of the installation: the source, the 
storage unit and the utilization. A graphic solution of these equa- 
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tions is presented, and finally, an example (a storage installation for 
a solar space heating system) is given. 


27307 (EUR—9143/I-EN) Modelling of thermal storage 
for solar heating systems. Vol. 1. Marshall, R. (Commission 
of the European Communities, Luxembourg. Directorate- 
General for Information, Market and Innovation). 1984. 
91p. Commission of the European Communities, Luxem- 
bourg. Office of Official Publications of the European Com- 
munities. 

In this Final Report is presented a detailed account of the 
work conducted on the project ‘Modelling of Thermal Storage for 
Solar Heating Systems’, to the funding bodies. The 5 project sub- 
tasks are outlined. Thereafter details are given of the progress and 
conclusions reached for each sub-task. The study reveals that for 
solar applications, system performance is most strongly influenced 
by the collector quality and the heat emitter distribution circuit. 
The influence of the storage mode, either fully mixed or stratified, 
the storage material, phase change or water storage, and the stor- 
age capacity is of secondary importance. A comparison of thermal 
performance between the various storage modes and materials indi- 
cates that there is little improvement to be gained by an alternative 
storage device compared with a fully mixed water store with a 
minimum useful temperature of some 25°C and a parallel auxiliary 
system. Therefore, a design method must be employed so that the 
choice of the storage mode, material, and capacity is made on the 
basis of an economic analysis. The state-of-the-art in the derivation 
of a universal design method is described. Further work is needed 
to extend the method to include combined space heating and do- 
mestic hot water. In view of the poor commercially available col- 
lector quality and current less than adequate heat distribution 
design, the conclusions of this study indicate that improvements in 
both the collector quality and emitter performance should have the 
highest priority but that research is still needed on characterising 
storage devices by means of test procedures and in reducing their 
cost. 


27308 (FRNC-TH—1633) Study of the periodic behav- 
jour of a heat accumulator using fusion latent heat: applica- 
tion to an encapsulated material. Alloncle, R. (Institut Na- 
tional Polytechnique, 31 - Toulouse (France)). Jul 1982. 
125p. (in French). NTIS (US Sales Only), PC A06. File 
Number DE85750961. 

A finite difference numerical model at three levels of time is 
developed to translate transfer phenomena in an accumulator made 
up of a stock of encapsulated paraffin spheres, using water as the 
heat carrier fluid, in periodic regime. The efficiency of the accumu- 
lator is studied as a function of different parameters such as the 
radius of the spheres, the length of the exchanger, the coolant flow 
rate, the Stefan number. The acquisition of data in an experimental 
device allows to validate the results obtained with the numerical 
model. 


27309 (NP—5751677) Test procedures of thermal energy 
storage systems for solar thermal applications. Final report. 
Furbo, S. (Danmarks Tekniske Hoejskole, Lyngby. Lab. for 
Varmeisolering). Jun 1983. 237p. NTIS (US Sales Only), PC 
Al1/MF AO01. File Number DE85751677. 

This report describes the Danish work of a concerted action 
concerning test procedures of thermal energy storage systems for 
solar thermal applications. This project started in February 1982 
and was finished in June 1983. The project was financed by the 
Commission of the European Communities. The Danish participant 
was the Thermal Insulation Laboratory of the Technical University 
of Denmark. The Danish activities include two subtasks, subtask 3: 
Test procedures for measurement of the storage capacity, and sub- 
task, 9: Test procedures for systems and air heating systems, 
as well as joint activities such as test of a Danish heat storage, de- 
scription of the Danish heat storage and test facilities, information 
about the Danish experience concerning heat storage and test pro- 
cedures etc. In subtask 3 the influence of the test procedure and the 
test conditions on the accuracy of the measurements and on the du- 
ration of the tests was investigated for different test procedures for 
measurement of the storage capacity. These investigations show 
that the test procedures as well as the test conditions should be 
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chosen with great care. Improvements of the different test proce- 
dures were proposed. However, due to the complex thermal behav- 
iour of heat storages, much work is still necessary before simple 
and short test procedures, which gives the most needed information 
of the heat storage, are developed. 


15 GEOTHERMAL ENERGY 
1501 Resource Status And Assessment 


27310 (BRGM—82-SGN-927-GTH) Low-energy geother- 
mics: evaluation of its contribution to the French energetic 
balance. (Bureau de Recherches Geologiques et Minieres 
(BRGM), 45 - Orleans (France)). Nov 1982. 49p. (in 
French). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE85750942. 

After a brief description of geothermal resources in France, 
in the present state of their knowledge, the possible utilizations of 
geothermal energy are presented. Several approaches have been 
used to estimate the middle term energetic contribution of geother- 
mal energy; they converge quite remarkably. Taking into account 
the need of a good adequation between resource and needs, at the 
same time in temperature level and in geographic localization, it re- 
sults at middle term (1990), that geothermal energy cannot repre- 
sent a contribution above 2.4 Mtep/an, of which 80% are localized 
in the Parisian Basin and 72% in the region of Ile-de-France alone. 


27311 (BRGM—83-SGN-045-GTH) Geothermal _re- 
sources at the Lusitanian in the Paris Basin. Bouniol, B.; 
Maget, P. (Bureau de Recherches Geologiques et Minieres 
(BRGM), 45 - Orleans (France)). Jan 1983. 45p. (In 
French). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE85750943. 

The results of this hydrogeological and geothermal at the 
Lusitanian of the Paris Basin (France) show two favourable re- 
gions: 1) the North-West where two sandy and calcareous aquifers 
are superposed; the potential flow rates could reach locally 100m*/ 
h at a temperature ranging from less than 30 to more than 40°C. 2) 
The north Meaux region where more important flow rates may be 
hoped with water about 60°C. These resources are not proved; 
catchment tests until now are situated beside these favourable sec- 
tors and do not bring extrapolatable information. 


27312 (DOE/R8/01083—T1) Geothermal resource, engi- 
neering and economic feasibility study for the City of Ouray, 
Colorado. Final report. Meyer, R.T.; R.; Zocholl, 
J.R. (Western Energy Planners Ltd., Aurora, co (USA)). 
31 Jul 1982. Contract FG48-81R801083. 26p. NTIS, PC 
A03/MF A0O1; 1; GPO Dep. File Number DE85011312. 

A geothermal energy feasibility study has been performed 
for the City of Ouray, Colorado, to determine the potential eco- 
nomic development opportunities to the City. The resource assess- 
ment indicates the resource to be associated with the Ouray fault 
zone, the Leadville limestone formation, the high thermal gradient 
in the area of the San Juan mountains, and the recharge from pre- 
cipitation in the adjacent mountains. Four engineering designs of al- 
ternative sizes, costs, applications, and years of start-up have been 
defined to offer the City a range of development scales. Life cycle 
cost analyses have been conducted for cases of both public and pri- 
vate ownership. All systems are found to be feasible on both eco- 
nomic and technical grounds. 49 refs., 8 figs. 


1502 Geology And Fiydrology Of Geothermal Systems 
REFER ALSO TO CITATION(S) 28919 


27313 (USGS-OFR—83-431-B) Idaho: basic data for 
thermal springs and wells as recorded in GEOTHERM., Part 
B. Bliss, J.D. (Geological Survey, Menlo Park, CA (USA)). 
Aug 1983. 509p. US Geological Survey Open File Services, 
Box 25425, Denver Federal Center, Denver, CO 80225. File 
Number TI85901438. 

This compilation contains chemical data for geothermal 
fluids in Idaho available as of December, 1981. The 951 records 
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contain data on location, sample description, analysis type, collec- 
tion condition, flow rates, and the chemical and physical properties 
of the fluid. Stable and radioactive isotope data are occasionally 
available. 6 refs. 


1503 Geothermal Exploration And Exploration 
Technology 


REFER ALSO TO CITATION(S) 27331 


indirect 
Foucher, J.C.; Menjoz, A.; Philip, G. 
(Bureau de Recherches Geologiques et "Vainieres ERGMy 
45 - Orleans (France)). May 1982. 94p. (In French). NTIS 
(US Sales Only), PC A0O5/MF AOl. File Number 
DE85750938. 

Continuous recording of temperature profiles in deep well 
drill holes for geothermal water exploitation and their interpreta- 
tion is the essential part of this study. The analysis and the interpre- 
tation according to the lithography and the age of the formations 
(from the temperature profiles of the Parisian basin well drill holes) 
show possible correlations. 


27315 (BRGM—82-SGN-736-GTH) Sees See? 
ee ee eee 
ing operation of Aulnay-sous-Bois. Giot, D.; Rojas, J. 
(Bureau de Recherches Geologi et Minieres (BRGM), 
45 - Orleans (France)). Feb 1981. 125p. (In French). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE85750939. 

The present report gives the results of the “core drilling/log- 

ging” operation carried out on the reservoir of the DOGGER in 
the geothermal production well of Aulnay-sous-Bois. The aim of 
this study was to establish a methodology to get a better sedimento- 
logical and logging characterization (sedimentary facies, diagenetic 
evolution, petrophysical characteristics, logging facies) of the reser- 
voir and particularly of the level of production. The sedimentologi- 
cal study has been done from sawed core samples and thin sections. 
The study of porosity has been approached by different methods: 
petrophysical (porosity mercury spectrum and water permeability), 
petrographic (on thin sections after impregnation of colored resins) 
and logging methods (density, neutron, and sonic logging). 


27316 (BRGM—83-SGN-022-GTH) Geothermal field of 
Asal: synthesis of data. Correia, H.; J.; Fabriol, 
R.; Gerard, A.; Varet, J. (Bureau de Recherches Geolo — 
ques et Minieres (BRGM), 45 - Orleans (France)). Jan 1983 
. in French). NTIS Sales Only), PC A0S/MF AOI. 

File Number DE85750937 

This synthesis collects the results of different works which 
have been carried out for more than ten years on the region of the 
lake Asal (Djibouti Republic). The aim was to establish a technical 
document which can be used as a base for the development of this 
geothermal field. The different technique used (geovolcanology, 
tectonics, geoghysics and hydrogeochemistry) are presented with 
the most interesting results they have brought. 


(DOE/SF/12194—T1) Proposed resource evalua- 
tion plan. Salton Sea scientific drilling program. (Bechtel Na- 
tional, Inc., San Francisco, CA (USA)). Mar 1985. Contract 
AC03-84SF12194. 75p. NTIS, PC A04/MF AOl1; 1; GPO 
Dep. File Number DE8501 1294, 

The report presents a plan for evaluating the deep geother- 
mal resource in the Salton Sea area of Imperial County, California, 
The plan is divided into two testing programs, followed by the 
modeling and evaluation of the underground geothermal resource. 
The testing program related to geological data collection includes 
acquiring and analyzing the core, running geophysical and tempera- 
ture/prcssure logs in both the deep well and the injection well, and 
carrying out extensive mud-logging activities. The flow testing pro- 
gram includes temperature, pressure, and flow measurements made 
in the well and surface facilities. Sampling and analysis of fluid and 
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scale both in the well and at the surface facilities will also be car- 
ried out. 6 refs., 7 figs., 7 tabs. (ACR) 


1505 Economic And Financial Aspects 
REFER ALSO TO CITATION(S) 27312, 27802 


27318 (BRGM—82-SGN-060-GTH) Prospects of expor- 
goods and services in the high-energy geo- 
thermal field. Gadalia, A.; Martin, G.; Roux, J.; Tournaye, 
D.; Varet J. (Bureau de Recherches Geologiques et Min- 
ieres (BRGM), 45 - Orleans (France)). Jan 1982. 49p. (In 
French). NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE85750946. 

After a recall on some basic notions on geothermal fields 
(global localization, definition, etc.), the main points touching on 
the development and on the exploitation of a field are examined. 
From these data and a detailed inventory of the equipped, in course 
of study or potential sites, one presents the prospects of develop- 
ment for high-energy geothermy in the world and the part that 
French goods and services can represent abroad in this field. The 
importance of this market and the national potentialities are under- 
lined; some propositions are made to develop a French geothermal 
channel resting on solid references, adapted means, new industrial 
formulas and regional strategy choices and aims. 


1506 Environmental Aspects And Waste Disposal 


27319 (DOE/EA—0090) Environmental assessment: Raft 
River geothermal project pilot plant, Cassia County, Idaho. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Sep 1979. Con- 
tract AC07-76ID01570. 110p. NTIS, PC A06/MF AOI; 1; 
GPO Dep. File Number DE85012616. 

The action assessed here is the construction and operation of 
a 5- to 6-MW¢(e) (gross) geothermal pilot plant in the Raft River 
Valley of southern Idaho. This project was originally planned as a 
thermal test loop using a turbine simulator valve. The test loop fa- 
cility (without the simulator valve) is now under construction. The 
current environmental assessment addresses the complete system in- 
cluding the addition of a turbine-generator and its associated 
switching gear in place of the simulator valve. The addition of the 
turbine-generator will result in a net production of 2.5 to 3.5 
MWé(e) with a commensurate reduction in waste heat to the cooling 
tower and will require the upgrading of existing transmission lines 
for offsite delivery of generated power. Construction of the facility 
will require disturbance of approximately 20 ha (50 acres) for the 
facility itself and approximately 22.5 ha (57 acres) for construction 
of drilling pads and ponds, pipelines, and roads. Existing transmis- 
sion lines will be upgraded for the utility system interface. Interfer- 
ence with alternate land uses will be minimal. Loss of wildlife habi- 
tat will be acceptable, and US Fish and Wildlife Service recom- 
mendations for protection of raptor nesting sites, riparian vegeta- 
tion, and other important habitats will be observed. During con- 
struction, noise levels may reach 100 dBA at 15 m (50 ft) from well 
sites, but wildlife and local residents should not be significantly af- 
fected if extended construction is not carried out within 0.5 km (0.3 
miles) of residences or sensitive wildlife habitat. Water use during 
construction will not be large and impacts on competing uses are 
unlikely. 


1508 Geothermal Power Plants 


REFER ALSO TO CITATION(S) 27323 


27320 (DOE/ID/01523—T1) Stability analysis of direct 
contact heat exchangers subject to system perturbations. 
Final report, Task 2. Jacobs, H.R. (Pennsylvania State 
Univ., University Park (USA). Dept. of Mechanical Engi- 
neering). 1985. Contract AS07-761D01523. 193p. NTIS, PC 
A09/MF A01; 1; GPO Dep. File Number DE85011780. 
This report includes a project summary, copies of two 
papers resulting from the work and the Ph.D. Dissertation of Dr. 
Mehdi Golafshani entitled, “Stability of a Direct Contact Heat Ex- 
changer”. Specifically, the work deals with the operational stability 
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of a spray column type heat exchanger subject to disturbances typi- 
cal of those which can occur for geothermal applications. A com- 
puter program was developed to solve the one-dimensional tran- 
sient two-phase flow problem and it was applied to the design of a 
spray column. The operation and design of the East Mesa 500kW/ 
sub e/ direct contactor was assessed. It is shown that the heat 
transfer is governed by the internal resistance of the dispersed 
phase. In fact, the performance is well-represented by diffusion of 
heat within the drops. 5 refs. 


1509 Geothermal Engineering 


REFER ALSO TO CITATION(S) 28919 


27321 (BRGM—83-SGN-164-GTH) Comparative study 
of the behaviour of metals in geothermal environment. Lom- 
bart, R.; Guyeneche, O. (Bureau de Recherches Geologi- 
ques et Minieres (BRGM), 45 - Orleans (France)). 1983. 2p. 
(In French). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE85750972. 

This report presents the study of a large spectrum of corro- 
sive medium, such as from sea water to the geothermal fluid of the 
Salton Sea well in the Imperial Valley of California (20 bars, 232 
°C, 115 000 ppm of chlorine ions and pH about 5). Have been stud- 
ied all the following materials: cast iron, soft and low alloyed steels 
(API K 55; XC 10; XC 18; XC 25; Fe 2,25; Cr 1 Mo Ti; Fe 2,25 Cr 
1 Mo 1 Si 1 Ti; 4130), ferritic steels (Z8 C 17; Z8 CD 17.01; Z6 
CDF 18.2; ZO CD 26.1; ZO CD 28.2), martensitic steels (Z 12 C 13; 
Z6 C 13; Z 20 C 13; Z 30 C 13; Z4 CNU 17.04), austetinitic steels 
(Z2 CN 18.10; Z6 CNT 18.11; Z2 CND 17.12; Z2 CNDU 17.16; Z1 
NCDU 25.20; SA NI CRO 28), austeno-ferritic steels (Z5 CNDU 
21.08), metallic coatings (Kanigen process), nickel base alloys, 
copper base alloys, titane base alloys, aluminium base alloys. Seven 
comparative tests are presented. 


27322 (BRGM—83-SGN-342-GTH) Steam well drilling 
in Mexico. Herbrich, B. (Bureau de Recherches Geologi- 
ques et Minieres (BRGM), 45 - Orleans (France)). May 
1983. 69p. (In French). NTIS (US Sales Only), PC A04/MF 
AO1. File Number DE85750948. 

This report is a detailed examination of techniques used for 
steam well drilling (equipments, exploitation way, etc.) in Mexico. 


27323 (BRGM—83-SGN-647-GTH) Geothermal loop of 
Beauvais. Preliminary study of the mechanism of deposit for- 
mation. Ouzounian, G. (Bureau de Recherches Geologiques 
et Minieres (BRGM), 45 - Orleans (France)). 1983. 13p. (In 
French). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85750944. 

Observing solid deposits on the plates of heat exchangers 
and on the organs of the reinjection pump of the geothermal instal- 
lation of Beauvais, the B.R.G.M. studies the possible origins of the 
deposit accumulation to suggest changing of the present exploita- 
tion procedures to avoid these deposits. 


27324 (BRGM—83-SGN-743-SPG) Application of hori- 
zontal drilling in geothermics. Maget, P. (Bureau de Re- 
cherches Geologiques et Minieres (BRGM), 45 - Orleans 
(France)). Oct 1983. 3lp. (in French). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE85750945. 

This report is a preliminary study on the opportunity to use 
the horizontal drilling technique in a geothermal operation. The 
horizontal drilling technique can be applied in two cases: 1) to in- 
crease the flow rate in a zone already productive, to replace two 
operations or more by only one; 2) to make productive by the pro- 
ductivity gain a low productive zone which would be condemned 
with a classical technique. 
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27325 (DOE/ET/27142—3) Geothermal COMPAX drill 
bit development. Final technical report, July 1, 1976-Septem- 
ber 30, 1982. Hibbs, L.E. Jr.; Sogoian, G.C.; Flom, D.G. 
(General Electric Co., Schenectady, NY (USA). Corporate 
Research and Development Dept.). Apr 1984. Contract 
AC04-76ET27142. 354p. NTIS, PC Al6/MF AOl1; 1; GPO 
Dep. File Number DE85011353. 

The objective was to develop and demonstrate the perform- 
ance of new drill bit designs utilizing sintered polycrystalline dia- 
mond compacts for the cutting edges. The scope included instru- 
mented rock cutting experiments under ambient conditions and at 
elevated temperature and pressure, diamond compact wear and fail- 
ure mode analysis, rock removal modeling, bit design and fabrica- 
tion, full-scale laboratory bit testing, field tests, and performance 
evaluation. A model was developed relating rock cutting forces to 
independent variables, using a statistical test design and regression 
analysis. Experiments on six rock types, covering a range of com- 
pressive strengths from 8 x 10° psi to 51 x 10° psi, provided a satis- 
factory test of the model. Results of the single cutter experiments 
showed that the cutting and thrust (penetration) forces, and the 
angle of the resultant force, are markedly affected by rake angle, 
depth of cut, and speed. No unusual force excursions were detected 
in interrupted cutting. Wear tests on two types of diamond com- 
pacts cutting Jack Fork Sandstone yielded wear rates equivalent at 
high cutting speeds, where thermal effects are probably operative. 
At speeds below ~ 400 surface feet per minute (sfm), the coarser 
sintered diamond product was superior. 28 refs., 235 figs., 55 tabs. 


27326 (DOE/SF/12197—T5) Two phase flow in geother- 
mal systems. Final report, April 1, 1984-March 31, 1985. 
Maeder, P.F.; Kestin, J. (Brown Univ., Providence, RI 
(USA)). Apr 1985. Contract AC03-84SF12197. 76p. NTIS, 
PC A05/MF AO1; 1; GPO Dep. File Number DE85012088. 

Studies were performed to better understand the physical 
mechanisms involved in two-phase, single substance flow and their 
thermodynamic and fluid-dynamic implications. Flow properties 
were measured over a wide range of flow conditions from low- 
flash Mach number to high-flash Mach numbers to simulate actual 
two-phase flow over the full length of a geothermal well from the 
flash horizon to the choked wellhead. Void fraction, friction factors 
and entropy production were calculated. 2 refs., 12 figs. (ACR) 


27327 (LA-UR—85-746) Sizing of a hot dry rock reser- 
voir from a hydraulic fracturing experiment. Zyvoloski, G. 
(Los Alamos National Lab., NM (USA)). 1985. Contract 
W-7405-ENG-36. 9p. (CONF-850671—17). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE85009588. 

From 26. U.S. symposium on rock mechanics; Rapid City, 
SD, USA (26 Jun 1985). 

Hot dry rock (HDR) reservoirs do not lend themselves to 
the standard methods of reservoir sizing developed in the petrole- 
um industry such as the buildup/drawdown test. In a HDR reser- 
voir the reservoir is created by the injection of fluid. This process 
of hydraulic fracturing of the reservoir rock usually involves injec- 
tion of a large volume (5 million gallons) at high rates (40BPM). A 
methodology is presented for sizing the HDR reservoir created 
during the hydraulic fracturing process. The reservoir created 
during a recent fracturing experiment is sized using the techniques 
presented. This reservoir is then investigated for commercial poten- 
tial by simulation of long term power production. 5 refs., 7 figs. 


27328 (LBL—17953) Analysis of injection tests in liquid- 
dominated geothermal reservoirs. Benson, S.M. (Lawrence 
Berkeley Lab., CA (USA)). Dec 1984. Contract AC03- 
76SF00098. 121p. NTIS, PC A06/MF A01; GPO Dep. File 
Number DE85011989. 

Thesis. 

The objective was to develop procedures for analyzing noni- 
sothermal injection test data during the early phases of injection. In 
particular, methods for determining the permeability-thickness of 
the formation, skin factor of the well and tracking the movement of 
the thermal front have been developed. The techniques developed 
for interpreting injection pressure transients are closely akin to con- 
ventional groundwater and petroleum techniques for evaluating 
these parameters. The approach taken was to numerically simulate 
injection with a variety of temperatures, reservoir parameters and 
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flowrates, in order to determine the characteristic responses due to 
nonisothermal injection. Two characteristic responses were identi- 
fied: moving front dominated behavior and composite reservoir be- 
havior. Analysis procedures for calculating the permeability-thick- 
ness of the formation and the skin factor of the well have been de- 
veloped for each of these cases. In order to interpret the composite 
reservior behavior, a new concept has been developed; that of a 
“fluid skin factor”, which accounts for the steady-state pressure 
buildup due to the region inside the thermal front. Based on this 
same concept, a procedure for tracking the movement of the ther- 
mal front has been established. The results also identify the dangers 
of not accounting the nonisothermal effects when analyzing injec- 
tion test data. Both the permeability-thickness and skin factor of the 
well can be grossly miscalculated if the effects of the cold-region 
around the well are not taken into consideration. 47 refs., 30 figs., 
14 tabs. 


27329 Electronic parts for geothermal-well 
thermal Energy Magazine; 11: No. 12, 17(Dec 1984). 

A new report summarizes the high-temperature characteris- 
tics of commercially-available electronic components that may be 
usable at temperatures up to 275°C. The data were compiled as 
part of a program to develop instrumentation for monitoring the 
conditions in geothermal wells. The report is not meant to be defin- 
itive or complete but only to indicate the general nature of avail- 
able electronic products and their design and performance limita- 
tions at high temepratures. Instrument designers may find it useful 
as a starting place. Many of the data presented were derived from 
testing above the maximum temperatures recommended by manu- 
facturers: The products tested were not designed for hightempera- 
ture applications. The electroniccomponent information covers pas- 
sive devices, including capacitors, resistors, thermistors, and mag- 
netics (transformers, windings, and core materials). Active devices 
include diodes (see figure), field-effect transistors, and ceramic 
vacuum tubes. Transducers for temperature, fluid flow, pressure, 
and density are listed. More complex circuits and instruments were 
examined, including microcircuits, power supplies, and a tempera- 
ture-measuring/transmitting system. Structural components dis- 
cussed include circuit boards, interconnections, wire, sockets, 
solder, and substrates. A section is devoted to cables and their ter- 
minations. A section on packaging materials describes adhesives, 
elastomers, lubricants, and metals. The packaging section also in- 
cludes Dewars and cooling equipment. For each topic there is a 
bibliography with abstracts. Names and addresses of manufacturers 
are given. A separate list of references applicable to the general 
subject matter appears at the end of the report. 


1510 Direct Energy Utilization 
REFER ALSO TO CITATION(S) 27312 


27330 (DOE/R8/01066—T2) Pagosa Springs geothermal 
project. Final technical report. (Pagosa Springs, Town of, 
CO (USA)). 19 Oct 1984. Contract FG48. 81R801066. 15p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE8501 1308. 

This booklet discusses some ideas and methods for using 
Colorado geothermal energy. A project installed in Pagosa Springs, 
which consists of a pipeline laid down 8th street with service to 
residences retrofitted to geothermal space heating, is described. 
(ACR) 


1520 Geothermal Data And Theory 


REFER ALSO TO CITATION(S) 27313, 28919 


27331 (BRGM—82-SGN-339-GTH) Mercury anomaly in 
le aah eS ee, ere 
tion in high-energy geothermal prospection. Fabriol, R.; 

Iundt, F.; Desgranges, P. (Bureau de Recherches Geologi- 
ques et Minieres RGM), 45 - Orleans (France)). 1982. 
35p. (In French). NTIS (US Sales Only), PC A03/MF A01. 

File Number DE85750947. 
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Several surveys of anomalies in mercury content in soils 
have been carried out by the BRGM with promising results. In the 
Mont Dore region (France), the mercury anomaly coincides with 
the geophysical anomalies. In Martinique, the high mercury content 
zones correspond with the high thermal gradient zone explored by 
well drilling. This report shows that the prospection of mercury 
can efficiently replace the gradient drilling operations with the ad- 
vantage to cover the whole surface of a geothermal field with a 
much lower cost and with the same inconvenience. 


27332 (BRGM—82-SGN-790-GTH) Hydrothermal para: 
genesis in different geothermal fields: thermometric alia 
tions during a deep drilling operation. Rancon, J.P. (Bureau 
de Recherches Geologiques et Minieres (BRGM), 45 - Orle- 
ans (France)). Dec 1982. 56p. (In French). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE85750950. 

This paper gives a synthesis of data collected in several geo- 
thermal fields in the world (in volcanic medium) concerning the ex- 
istence and the conditions of thermal stability of hydrothermal min- 
erals. Finally, different hydrothermal minerals seem to be presently 
used as geothermometers during a deep geothermal drilling. 


27333 (BRGM—83-SGN-446-GTH) Study of the distri- 
bution of hydrothermal mineralizations met in geothermal 
wells at the Azores Islands (Sao Miguel) and at Djibouti 
(Asal). Geothermometric applications. Rocher, P. (Bureau de 
Recherches Geologiques et Minieres (BRGM), 45 - Orleans 
(France)). Jun 1983. 63p. (In French). NTIS (US Sales 
Only), PC A04/MF AO0O1. File Number DE85750951. 

This report is a synthesis of results of the hydrothermal min- 
erals-temperatures correlations concerning the Ribeira Grande (Sao 
Miguel-Acores) and Asal (Djibouti Republic) geothermal fields. 
Few minerals are characteristic of a precise thermal facies. The dif- 
ferent kinds of clays seem to be good temperature markers: mont- 
morillonite (smectite), stable until 200°C; interstratified montmoril- 
lonite-illite clays, stable between 110-120°C and 150-170°C; and il- 
lites, stable between 170 and 240°C. The study of different kinds of 
chlorites allows also to define reliable thermal indicators, even for 
some other minerals such as: hematite (170-180°C), manganocalcite 
and rhodocrosite (carbonates), stable between 120 and 135°C, 
prehnite, stilpnomelane and pyrophyllite between 170 and 190°C, 
epidote and albite about 240-250°C. 


27334 (BRGM—83-SGN-740-IRG) Thermometric appli- 
cations of the study of hydrothermal minerals in high-energy 
geothermics. Rancon, J.P. (Bureau de Recherches Geologi- 
ques et Minieres (BRGM), 45 - Orleans (France)). 1983. 
7lp. (in French). NTIS (US Sales Only), PC A04/MF AO1. 
File Number DE85750949. 

This report takes stock of the present possibilities of using 
hydrothermal mineralizations as temperature markers in volcanic 
medium. Some general points on the hydrothermalization phenome- 
non are first presented. Then, one deals with the determination of 
hydrothermal minerals. Specific geochemical methods used in ther- 
mometry are presented (fluid inclusions and isotopic methods). The 
most representative mineral markers for a temperature field are 
then presented: phyllites, zeolites, feldspars, hydrothermal forms of 
silica, epidote, prehnite and the amphiboles of the tremolite actinote 
series. Finally this report deals with the geothermal applications 
and some future prospects. 


27335 (LBL—19365) Enthalpy transients in fractured 
two-phase geothermal systems. Lippmann, M.J.; Bodvarsson, 
G.S.; Gaulke, S.W. (Lawrence Berkeley Lab., CA (USA)). 
Mar. 1985. Contract AC03-76SF00098. 10p. (CONF- 
850801—34). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE8501 1988. 

From International symposium on geothermal energy; 
Kailua Kona, HI, USA (26 Aug 1985). 

Numerical modeling techniques are used to study the 
changes in flowing enthalpy of fluids produced from a well com- 
pleted in a fractured two-phase geothermal reservoir. Complex 
interactions between different fracture and porous matrix param- 
eters control the enthalpy transients. The results show that the 
flowing enthalpy is most sensitive to the characteristics of the rela- 
tive permeability curves, the magnitude of the matrix permeability 
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and the effective fracture porosity. Other parameters such as the 
thermal conductivity and fracture spacing also significantly affect 
the flowing enthalpy. In spite of the complex phenomena associated 
with enthalpy transients in fractured two-phase systems, it is possi- 
ble to infer useful information about the producing geothermal res- 
ervoirs from field data. 15 refs., 13 figs., 2 tabs. 


16 TIDAL AND WAVE POWER 


REFER ALSO TO CITATION(S) 27055 
1608 Wave Energy Converters 


27336 (PB—85-164143/XAB) Assessment of wave power 
available at key United Kingdom sites: a description of work 
undertaken in the Department of Energy's wave energy pro- 
gramme. Crabb, J.A. (Institute of Oceanographic Sciences, 
Godalming (UK)). 1984. 117p. NTIS, PC E07/MF E07. 

Early enthusiasm for the utilization of wave power for the 
generation of electricity centered largely on attractively high esti- 
mates of wave power availability in the mid-North Atlantic. This 
report provides a succinct description of the work performed by 
IOS and a summary of results obtained. Also included is a descrip- 
tion of new work in which all available information has been used 
to produce a final assessment of the wave power available at a 
number of key sites. Extensive use has been made of results from 
the Meteorological Office wind-wave model in this assessment. 


17 WIND ENERGY 


REFER ALSO TO CITATION(S) 27054, 27055, 27810 


1701 Availability (climatology) 


REFER ALSO TO CITATION(S) 27347 


27337 (DOE/BP—387) Regional Wind Energy Assess- 
ment Program. Progress report, October 1983-September 
1984, Baker, R.W.; Wade, i E.; Wittrup, R.J. (Oregon State 
Univ., Corvallis (USA). Wind Resources Assessment Lab.). 
Feb 1985. 106p. NTIS, PC A06/MF AOI; 1; GPO Dep. File 
Number DE85011519. 

The focus of the FY84 Wind Energy Assessment Program 
was to continue assessment of the wind power potential in the Pa- 
cific Northwest as well as perform a helicopter survey of Eastern 
Oregon. New study sites were established in Montana, Idaho, east- 
ern and southwestern Oregon, northeast Nevada and eastern Wash- 
ington to broaden the area wide coverage in this assessment. The 
FY84 wind power site data network included 105 sites. Ninety- 
three sites were specifically sited to assess wind power potential. 
During FY84 32 new sites were established and 28 sites were de- 
commissioned from the 1983 site network. The climatological anal- 
ysis for the period June 1983 through May 1984 indicated that fall 
was the only season that was consistently stronger than normal 
throughout the region. Winter had weaker than normal winds in 
Montana and Idaho, whereas the winds were stronger than normal 
in northeast Nevada. A large area wind prospecting survey was 
conducted in eastern Oregon to identify promising wind power lo- 
cations. Fifty sites were observed and of these eight were recom- 
mended for instrumentation. Analysis of the network data over the 
period June 1983 through May 1984 indicated 24 sites had good 
wind power potential and 14 sites had fair wind power potential. A 
good rating was given to sites where the mean annual wind speed 
(anti V) was 214 mph and/or the power density value exceeded 
300 W/m2. A fair rating was given to sites where anti V=12 to 14 
mph and/or the power density value was in the 200 to 300 W/m? 
range. 


27338 Height extrapolation of wind data. Mikhail, A.S. 
(Solar Energy Research Institute, Golden, Colo.). Journal of 
Solar Energy Engineering; 107: No. 1, 10-14(Feb 1985). 
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Various models that are used for height extrapolation of 
short and long-term averaged wind speeds are discussed. Hourly 
averaged data from three tall meteorological towers (the NOAA 
Erie Tower in Colorado, the Battelle Goodnoe Hills Tower in 
Washington, and the WKY-TV Tower in Oklahoma), together 
with data from 17 candidate sites (selected for possible installation 
of large WECS), were used to analyze the variability of short-term 
average wind shear with at mospheric and surface parameters and 
the variability of the long-term Weibull distribution parameter with 
height. The exponents of a power-law model, fit to the wind speed 
profiles at the three meteorological towers, showed the same varia- 
bility with anemometer level wind speed, stability, and surface 
roughness as the similarity law model. Of the four models repre- 
senting short-term wind data extrapolation with height (1/7 power 
law, logarithmic law, power law, and modified power law), the 
modified power law gives the minimum rms for all candidate sites 
for shortterm average wind speeds and the mean cube of the speed. 
The modified power-law mcdel was also able to predict the upper- 
level scale factor for the WK Y-TV and Goodnoe Hills Tower data 
with greater accuracy. All models were not successful in extrapola- 
tion of the Weibull shape factors. 
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27339 (NP—5751676) Windmills and birds. Moeller, 
N.W.; Poulsen, E. (Vildtbiologisk Station, Roende (Den- 
mark)). 1984. 76p. (In Danish). NTIS (US Sales Only), PC 
A05/MF A0O1. File Number DE85751676. 

The objective of this study is an investigation of potential 
conflicts between windmills and birds. Emphasis is on frightening, 
collision risk and biotopic changes due to windmill systems. The 
study is based on the environment of Koldby and Nibe windmills 
(South Jutland). Biotopic changes were not observed around the 
existing windmills. Drainage of mill grounds at Nibe had probably 
no effect on water level in the area around; a longer observation is 
necessary to draw any decisive conclusions.(EG). 


1706 Wind Energy Engineering 


REFER ALSO TO CITATION(S) 27248 


27340 (CEA-CONF—7259) Project of an _ energetic 
system using a new” energy source: wind coldness. Le Goff, 
P. (CEA Centre d’Etudes Nucleaires de Grenoble, 38 
(France)). Mar 1982. Sp. (In French). (CONF-8203201—4). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE85750956. 

From Meeting on energetics systems analysis; Paris, France 
(3 Mar 1982). 

The pressure, flow rate, temperature and humidity of the air 
vary strongly from one point to another one and in any point de- 
pends on time. Expressed in terms of energy, these fluctuations tra- 
duce the turbulent fluctuations of the energetic quantity of each air 
cubic meter which represent a utilizable potential energy source. 
Some results of measurements are briefly given, and applications of 
this “new” form of solar energy such as space heating in buildings 
and electricity generation are briefly presented. 


27341 (CONF-840677—Summs., pp 62) Wind energy- 
battery storage (WEBS) system study and design project sum- 
mary update. Curtis, G.D. (Univ. of Hawaii at Manoa, Hon- 
olulu). Jun 1984. NTIS, PC All1/MF A0Ol. File Number 
DE84013679. 

From 6. DOE battery and electrochemical contractors’ con- 
ference; Washington, DC, USA (25 Jun 1984). 


27342 (DOE/BP—388) Regional Wind Energy Assess- 
ment Program progress report, October 1983-September 1984, 
Appendix. Wind statistics summaries. Baker, R.W.; Wade, 
J.E.; Wittrup, R.J. (Oregon State Univ., Corvallis (USA). 
Wind Resources Assessment Lab.). Feb 1985. 152p. NTIS, 
PC A08/MF AO1; 1; GPO Dep. File Number DE85011520. 

The wind statistics given include summarized spectrum ana- 
lyzer data, speed frequency distributions, and occurrences of winds 
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of 50 mph or greater. Also mapped is the wind power prospecting 
flight path, with site locations numbered. (LEW) 


27343 (DOE/R3/06082—T1) Design and fabrication of 
durable owner-built wind turbine blades. Final project report. 
Queeney, R.A. (Pennsylvania State Univ., University Park 
(USA)). [1985]. Contract FG43-79R306082. 19p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE85009200. 

The goal was to find the ultimate configuration of materials 
that will produce lightweight, durable wind turbine blades. A com- 
posite material blade consisting of an aluminum tubing spar, a foam 
insulation filler and a glass reinforced plastic skin was analyzed to 
evaluate its engineering properties. Various tensile and creep tests 
were conducted on model blades, and a computer analysis deter- 
mined the best configuration for the blade. (BCS) 


27344 (DTH-AFM—82-06) Calculation of the aerial tra- 
jectory of a torn-off windmill blade. Noerkaer Soerensen, J. 
(Danmarks Tekniske Hoejskole, Lyngby. Afdelingen for 
Fluid Mekanik). Sep 1982. 50p. (In Danish). Danmarks Tek- 
niske Hoejskole, Lyngby. Afdelingen for Fluid Mekanik. 

The theoretical background of a calculation program used to 
simulate the trajectory of a torn-off windmill blade through the air 
is described in this report. 


27345 (DTH-AFM—82-07) SAVBAL computer program 
for simulation of the aerial trajectory of a torn-off blade. 
Noerkaer Soerensen, J. (Danmarks Tekniske Hoejskole, 
Lyngby. Afdelingen for Fluid Mekanik). Sep 1982. Sip. (In 
Danish). Danmarks Tekniske Hoejskole, Lyngby. Afdelin- 
gen for Fluid Mekanik. 

In this report there is described the computation program 
SAVBAL, simulating the aerial trajectory of a torn-off windmill 
blade exposed to the action of aerodynamic forces and gravity a°- 
celeration. 


27346 (DTH-AFM—83-08) FIX. Dynamic, aeroelastic 
calculation of a windmill blade. Oeye, S. (Danmarks Tek- 
niske Hoejskole, Lyngby. Afdelingen for Fluid Mekanik 
Dec 1983. 64p. (In Danish). Danmarks Tekniske Hoejskoi 
Lyngby. Afdelingen for Fluid Mekanik. 

FIX is a simulation program for calculation of the dynamic, 
aeroelastic behaviour of a windmill blade in given conditions. 
Motion equations are expressed in model form, with fixed shaft ap- 
proximation. 


27347 (EUR—9041-EN) Meteorological and performarce 
measurements on a 55 kW Vestas and a 30 kW Sonebjerg 
wind turbine. Jensen, S.A.; Bjerregaard, E.T.D.; Paulsen, 
U.S. (Commission of the European Communities, Luxem- 
bourg. Directorate-General for Information, Market and In- 
novation). 1984. 83p. Commission of the European Commu- 
nities, Luxembourg. Office of Official Publications of the 
European Communities. 

A data recording system has been designed for measure- 
ments of meteorological data and data concerning the performance 
of a wind turbine. Measurements were carried out on two commer- 
cially available Danish wind turbines. One of the turbines was a 55 
kW VESTAS wind turbine erected at a farm, and the other wind 
turbine was a 30 kW SONEBJERG wind turbine erected at a 
dwelling house. The test periods of the two wind turbines were ap- 
proximately three months and two months respectively. The same 
measuring programme was carried out on both wind turbines. The 
programme included the following three types of measurements: 
Long-term measurements for the determination of wind statistics, 
power performance, and operation time; short-term measurements 
for the determination of power quality, skew wind and brake func- 
tions, and finally Supervision measurements in order to record the 
behaviour of the wind turbine during possible emergency situation. 
The 55 kW wind turbine has been tested at wind speeds up to 25 
m/s, whereas the 30 kW wind turbine have only encounterd up to 
13 m/s during the test period. The performance of both wind tur- 
bines was well documented and the energy production from the 
wind turbines has been compared to the energy consumption by the 
owners. 
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27348 (SD—294) Interactive system for conversion of 
the characteristic quantities ‘large cylinders shells - beam 
model, Lang, W. (Stuttgart Univ. (Germany, F.R.). Inst. 
fuer Statik und Dynamik der Luft- und Raumfahrtkonstruk- 
tionen). May 1982. 95p. (In German). Stuttgart Univ. (Ger- 
many, F.R.). Inst. fuer Statik und D ik der Luft- und 
Raumfahrtkonstruktionen. 

During the layout of rotor blades under structural aspects, 
uncomplicated and cost effective calculation models should be ap- 
plied when using the Finite Element method (FE-method). This is 
necessary since calculation normally has to be repeated several 
times to get an optimum solution. The application of beam elements 
instead of more expensive shell elements takes these facts into ac- 
count. For FE-Analysis using beam elements several equivalent 
cross-sectional data - moments of inertia, torsion constant, position 
of shear center - have to be given. These values are derived from 
the data of the spar such as cross-sectional geometry, wall thickness 
and material data. This step of preparing the data in connection 
with their interactive modification is automatically done by the pre- 
sented software. Forces and moments due to various design loads 
e.g. dead weight as a result of a static FE-calculation will be trans- 
formed into stresses and shear flows for the original geometry of 
the rotor blade section and are presented in a plot of the cross-sec- 
tion. The generated programs are tested by the means of different 
examples. 


27349 (iSD—295) Novel powered support pillar for wind 
turbines. Argyris, J.H.; Braun, K.A.; Fischer, H. (Stuttgart 
Univ. (Germany, F.R.). Inst. fuer Statik und Dynamik der 
Luft- und Raumfahrtkonstruktionen). 1983. 47p. (In 
German). Stuttgart Univ. (Germany, F.R.). Inst. fuer Statik 
und Dynamik der Luft- und Raumfahrtkonstruktionen. 

For a tower of 15 m in height, the geometry of the stays was 
optimized in such a way that the curve described by the top of the 
tower gets both a good approximation of a horizontal circle and is 
technically reasonable. The modification for an inclined basis and 
the countermeasures against a setting of the basis of one of the 
cables is shown. The consequences of the rupture of different 
cables for the kinematic of the tower is finally discussed. 


27350 (PNL—5440) Verification of theoretically comput- 
ed spectra for a point rotating in a vertical plane. Powell, 
D.C.; Connell, J.R.; George, R.L. (Pacific Northwest Labs., 
Richland, WA (USA)). Mar 1985. Contract AC06- 
76RLO01830. 53p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE85011967. 

A theoretical model is modified and tested that produces the 
power spectrum of the alongwind component of turbulence as ex- 
perienced by a point rotating in a vertical plane perpendicular to 
the mean wind direction. The ability to generate such a power 
spectrum, independent of measurement, is important in wind tur- 
bine design and testing. The radius of the circle of rotation, its 
height above the ground, and the rate of rotation are typical for 
those for a MOD-OA wind turbine. Verification of this model is 
attempted by comparing two sets of variances that correspond to 
individual harmonic bands of spectra of turbulence in the rotational 
frame. One set of variances is calculated by integrating the theoreti- 
cally generated rotational spectra; the other is calculated by inte- 
grating rotational spectra from real data analysis. The theoretical 
spectrum is generated by Fourier transformation of an autocorrela- 
tion function taken from von Karman and modified for the rota- 
tional frame. The autocorrelation is based on dimensionless param- 
eters, each of which incorporates both atmospheric and wind tur- 
bine parameters. The real data time series are formed by sampling 
around the circle of anemometers of the Vertical Plane Array at 
the former MOD-OA site at Clayton, New Mexico. 


27351 (SAND—85-7164) Wind energy battery storage. 
Phase II, final report. Curtis, G.D.; Auker, B.H.; Takahashi, 
P.K. (Hawaii Univ., Honolulu (USA). Hawaii Natural 
Energy Inst. ). Feb 1985. Contract AC04-76DP00789. 167p. 
NTIS, PC A08/MF AOl; 1; GPO Dep. File Number 
DE85009753. 

The wind energy battery storage (WEBS) project performed 
by the Hawaii Natural Energy Institute (HNEI) is a research and 
development effort funded by the US Department of Energy 
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(USDOE) through the Sandia National Laboratories at Albuquer- 
que (SNLA) battery storage program. The three phase project is 
intended to design and construct a battery storage system that will 
be used in conjunction with wind power generating systems for 
connection to a utility grid serving a small community (Molokai 
Island). In Phase II, major efforts included expanding and improv- 
ing the computer model to include interaction with the utility, col- 
lection of additional wind and load data, updating our information 
on WEBS components, final design of a battery storage facility, 
and application of the simulation of various configurations and op- 
erating strategies. 


27352 Aerodynamic tower shake force analysis for 
VAWT. Loth, J.L. (Department of Mechanical and Aero- 
space Engineering, West Virginia University, Morgantown, 
W.Va.). Journal of Solar Energy Engineering; 107: No. 1, 45- 
49(Feb 1985). 

Vertical axis wind turbines (VAWT) are subjected to blade 
lift forces which vary continuously in both magnitude and direc- 
tion. These blade lift forces are transmitted via the blade support 
arms to the tower. The resulting tower force vector is a composite 
of: a downwind and a crosswind average force component, rotating 
force vectors, and force vectors oscillating in the crosswind direc- 
tion. The frequency of the rotating and oscillating forces are multi- 
ples of the product of Bw, where B is the number of blades used 
and is the rotor angular velocity. The magnitude of the largest 
tower shake force vector is of the same order as the average down- 
wind force component, and may represent a serious design con- 
straint in the calculation of the required tower stiffness. A closed- 
form solution for the tower force vectors has been derived, by in- 
troducing a suitable wind interference model. It shows that the 
magnitude of the largest tower shake force vector, using a threeb- 
laded rotor, is four times smaller than a two-bladed rotor. The Betz 
limit and the optimum tip speed ratio as a function of solidity has 
been derived by comparison with two semicylindrical actuators in 
series. 


27353 MOD-5B advanced megawatt scale wind turbine 
project. Wiesner, W.; Engle, W.W.; Hacker, R.M. (Boeing 
Aerospace Company, Seattle, Washington). Proceedings, In- 
tersociety Energy Conversion Engineering Conference; 4: 2357- 
2362(Aug 1984). (CONF-840804—). 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

This paper describes the U.S. Department of Energy Mod- 
5B project to design, fabricate and install a third generation multi- 
megawatt wind turbine. The Mod-5B is being developed by Boeing 
Aerospace Company and has many of the same features as its pred- 
ecessor the Mod-2, plus additional features resulting from Mod-2 
test, operational and procurement experience. Significant new fea- 
tures include a variable speed generator system, 320 foot rotor 
span, 3.2 megawatt rating, and a rotor with improved aerodynamic 
devices. 


27354 Tailored airfoils for Vertical Axis Wind Turbines*. 
Klimas, P.C. (Sandia National Laboratories, Albuquerque, 
New Mexico). Proceedings, Intersociety Energy Conversion 
Engineering Conference; 4: 2351-2356(Aug 1984). (CONF- 
840804—). 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

The evolution of a family of airfoil sections designed to be 
used as blade elements of a vertical axis wind turbine (VAWT) is 
described. This evolution consists of extensive computer simulation, 
wind tunnel testing and field testing. The process reveals that sig- 
nificant reductions in system cost-ofenergy and increases in fatigue 
lifetime may be expected for VAWT systems using these blade ele- 
ments. 
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REFER ALSO TO CITATION(S) 27391 


27355 (DOE/ET/29363—T1) Probabilistic measure for 
dynamic security assessment. (Case Western Reserve a bs 
Cleveland, OH (USA). Dept. of Systems Engineering). 
1985. Contract ‘ACO1-79BT29363. 286p. 1 NTIS, PC A13/MF 
A01; GPO Dep. File Number DE85010342. 

Focus of the research work is in the area of dynamic securi- 
ty assessment of electric power systems with particular emphasis on 
the stochastic aspects of the problem and probabilistic measures for 
security assessment. The security of an electric power system is di- 
rectly related to the ability of the system to absorb stresses induced 
by continuous and discrete random disturbance events which are 
constantly perturbing the system. The main objective of any securi- 
ty assessment procedure is to alert an operator of the possibility 
that the system may experience trouble in the near term as a conse- 
quence of certain classes of disturbance events. Because of the un- 
certainty associated with predicting or modeling loads and contin- 
gency events, a statistical (or probabilistic) approach to security as- 
sessment is a reasonable alternative. This report investigates the 
problem of security from this perspective. 


27356 (DOE/RA/50150—20) Effect of time harmonics 
on power system components. Topical report, February 28, 
1983-April 30, 1984 (first draft). Fuchs, E.F. (Colorado 
Univ., Boulder (USA). Dept. of Electrical Engineering). 
Apr 1984. Contract AC02-80RA50150. 345p. NTIS, PC 
A15/MF A0O1; 1; GPO Dep. File Number DE85012403. 

This report is divided into four parts: influence of time har- 
monics on the operation of universal motors, aging of electric ma- 
chines and transformers in home appliances due to the temperature 
rise caused by the higher harmonic content of the supply voltage, 
equivalent impedances of residential distribution systems, and prop- 
agation of harmonics in distribution power systems. (DLC) 


27357 (DOE/RA/50150—21) Steady-state response of 
single-phase and three-phase circuits containing single-phase 
transformers to sinusoidal or nonsinusoidal voltages. Topical 
report, December 1982-August 1984 (first draft). Fuchs, E.F. 
(Colorado Univ., Boulder (USA). Dept. of Electrical and 
Computer Engineering). Apr 1985. Contract ACO02- 
80RA50150. 467p. NTIS, PC A20/MF AOl1; 1; GPO Dep. 
File Number DE85012402. 

A method for calculating the steady-state response of select- 
ed circuits which contain single-phase transformers or balanced 
three-phase banks of single-phase transformers is investigated. The 
method works for nonsinusoidal applied voltages as well as it does 
for sinusoidal voltages. The nonlinearity of the transformer iron if 
accounted for, but impedances external to the transformer are as- 
sumed to be linear and time invariant. Application is to transform- 
ers with oriented or nonoriented stacked lamination cores. The 
analysis is applied to real transformers and the analytical results are 
compared with measurements using the actual transformers. 


27358 (EPRI-EL—4003) Power transformer with two- 
phase cooling. Final report. Pierce, L.W.; Aldridge, F.S.; 
Anderson, R.P.; Ayers, R.E.; Brierley, R.L.; Burnett, W.E.; 
Caverly, D.W.; Colantuoni, J.; Gearhart, R.E.; Kinney, J.P. 
. (General Electric Co., Rome, GA (USA). Medium Trans- 
former Dept.). May 1985. 236p. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number TI85920663. 

Two-phase cooling of power transformers is a very effective 
means of heat transfer. However, this study demonstrates that nu- 
cleate boiling of the cooling fluid weakens the dielectric strength of 
the insulation system. 
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27359 (EPRI-EL—4004) HVDC converter transformer 
insulation. Final report. Fischer, H.G.; Fried, K.L.; Frost, 
H.M.; Fuehrer, R.C.; Stowe, W.; Taylor, L.; Brupbacher, 
P.; Dahinden, V.; Friederich, H.; ‘Hummel, H. (EHV-Weid- 
mann Industries, ‘Inc., St. Johnsbury, VT (USA). Research 
and Development Dept.; Weidmann (H.) Ltd., Rapperswil/ 
SG (Switzerland). Research and Development Dept.). May 
1985. 476p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number 1185920664. 

The different resistivities of oil and insulating board, which 
are used to insulate transformers at high-voltage dc converter sta- 
tions, increase transformer cost. A low-resistivity board developed 
in this project reduces the cost of the insulation system without sac- 
rificing the desirable properties of conventional board. 


2001 Power Plants And Power Generation 


REFER ALSO TO CITATION(S) 26741, 26746, 27479, 27629, 27789, 27790, 
27805, 28336 


27360 (CEA-CONF—7258) Analysis of integrated sys- 
tems -gas generator, combined cycle- for electric power gen- 
eration. Saumon, D. (CEA Centre d'Etudes Nucleaires de 
Grenoble, 38 (France)). Mar 1982. 16p. (In French). 
(CONF-8203201—5). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85750957. 

From Meeting on energetics systems analysis; Paris, France 
(3 Mar 1982). 

First, this paper presents the situation and the future pros- 
pects of electric power generation from fossil fuels. Then, the possi- 
bility of integration of gas generators into present electric power 
generation units is presented. The problem of long term solutions is 
then examined; the CLEMENCE model used for this study allows 
to define the best way of utilization of coal in the future renewed 
electric park, when the present classical thermal power plants will 
be all decommissioned; it aims at minimizing the annual total cost 
of electricity generation. 


27361 (CONF-840677—Summs., pp 60-61) Cycle testing 
of 3100-Ah lead-acid cells for load-leveling applications. 
Chreitzberg, A.M.; Kelley, J.J.; Sholette, W.P. (Exide 
Corp., Yardley, PA). Jun 1984. NTIS, PC All/MF AO. 
File Number DE84013679. 

From 6. DOE battery and electrochemical contractors’ con- 
ference; Washington, DC, USA (25 Jun 1984). 


27362 (CONF-840677—Summs., pp 72-75) Technical 
and economic assessments of electrochemical energy storage 
Del Monaco, J.L.; Pal, M.K.; 
(Public Service ‘Electric and 


systems project: project 
Sharp, T.E.; Sobieski, D.W. 
Gas Co., Newark, NJ). Jun 1984. NTIS, PC All/MF AOl. 
File Number DE84013679. 

From 6. DOE battery and electrochemical contractors’ con- 
ference; Washington, DC, USA (25 Jun 1984). 


27363 (CRI-K—1/84-Vol.1, pp 279-280) Influence of the 
wind direction on the safety of natural draft cooling towers in 
field arrangement. Niemann, H.J.; Rolewicz, J.M. 1984. (In 
German). Hannover Univ. (Germany, F.R.). Inst. fuer 
Schwingungs- und Messtechnik (Curt-Risch-Institut). 
(CONF-8410266—Vol.1). 

From Conference on dynamic problems; Hannover, F.R. 
Germany (4 Oct 1984). 

Published in summary form only. 


27364 (DOE/MC/21233—T3) Evaluation of alternate 
combustor concepts for gas turbine application program. 
Monthly report No. 3, December 1-December 31, 1984. (Wes- 
tinghouse Electric Corp., Concordville, PA (USA). Com- 
bustion Turbine Systems Div.). 8 Jan 1985. Contract AC21- 
84MC21233. 7p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85004849. 

The preliminary design was revised and resubmitted to 
METC for review. Additional material in support of this design 
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was also prepared and supplied to METC. Proposals from vendors 
for the design and construction of the dry coal feed system have 
been received and are being evaluated. 


27365 (EPRI-AP—3939-SR) Direct coal-fired combustion 

turbines: workshop proceedings. (Electric Power Research 

Inst., Palo Alto, CA (USA)). Apr 1985. 379p. Research Re- 
rts Center, Box 50490, Palo Alto, CA 94303. File 
umber T185920634. 

The workshop was held primarily to inform EPRI staff on 
the status and prospects of direct coal-fired technology. With the 
exception of the section on evaluation, the presentations herein are 
edited versions of the oral proceedings. Section 2, written after the 
conference, is the judgmental evaluation of the EPRI project man- 
ager and assigned workshop evaluators on the status and prospects 
of the direct coal-fired gas turbine technology based on material 
presented at the workshop. Another purpose of the workshop was 
to present the historical work in this field so that current workers 
might become knowledgeable of previous paths in the development 
of the technology. Thus, Sections 3, 4, and 5 are a compilation, 
from current perspective, of this early work by some of the original 
technical leaders. Sections 6-12 are presentations of work current at 
the time of the workshop. Sections 13-20 are the proceedings of the 
round-table discussion by invited experts on the status and pros- 
pects of coal-fired turbine technology. Papers have been entered in- 
dividually into EDB and ERA. (LTN) 


(EPRI-AP—3956-CCM) User's guide for the 
UNIRAM availability assessment methodology: Version 1.1. 
Neely, M.; Gardner, N. (Arinc Research Corp., Annapolis, 
MD (USA)). Apr 1985. 172p. Research Reports Center, 
P.O. Box 50490, Palo Alto, CA 94303. File Number 
1185920619. 

This User’s Guide is intended to accompany Version 1.1 of a 
computer software package, UNIRAM, that is used for performing 
reliability, availability, and maintainability (RAM) analyses of 
power generation systems. The UNIRAM package was developed 
as a means of implementing the availability assessment methodology 
presented in EPRI Report AP-2202, Guide for the Assessment of 
the Availability of Gasification-Combined-Cycle Power Plants. The 
outputs of the program include predictions of plant availability, 
equivalent availability, forced outage rate, equivalent forced outage 
rate, and other performance measures. This guide presents the steps 
needed to develop a model of a power production system for use 
with the UNIRAM software. These steps include developing avail- 
ability block diagrams, subsystems, and subsystem fault trees to rep- 
resent the unit being studied. The guide also explains the use of the 
UNIRAM pre-processor program in creating and manipulating 
input data files. It describes the nine execution options available to 
the UNIRAM user and presents an example output of each run 
type. The appendixes to this guide contain complete documentation 
of the UNIRAM software package, including the loading and exe- 
cution procedures required for using the programs. 


27367 (EPRI-CS—3945) Manual for investigation and 
correction of boiler tube failures. Final report. Lamping, 
G.A.; Arrowood, R.M. Jr. (Southwest Research Inst., San 
Antonio, TX (USA)). Apr 1985. 331p. Research Reports 


Center, Box 50490, Palo Alto, CA 94303. File Number 
TI85920588. 

The manual is for use by electric utility power plant person- 
nel during the investigation into the cause of a boiler tube failure 
and during the evaluation of corrective actions to prevent future 
boiler tube failures. It is intended to aid plant personnel in their un- 
derstanding of the basic failure mechanisms that can produce a 
boiler tube failure. Information is provided on ways to identify the 
specific failure mechanisms, to determine the root cause of the fail- 
ure, and to evaluate the corrective action that can be taken. The 
Manual contains information on the current methods to control the 
root causes of tube failures with the understanding that current and 
future research is necessary on many of these mechanisms to fully 
understand the factors which can prevent their recurrence. The 
Manual does not eliminate the need for a thorough metallurgical 
analysis during the failure investigation but is intended to enhance 
the investigative process by providing descriptive information for 
use during communications with technical specialists. The Manual 
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encourages the comprehensive acquisition of failure data and perti- 
nent records to document the failure for immediate and future ref- 
erence. 80 figs., 10 tabs. 


27368 (EPRI-CS—3979) 1983 fossil plant cycling work- 
shop: proceedings. Quilliam, J.F. (ed.). (Delian Corp., San 
Jose, CA (USA)). Apr 1985. 605p. (CONF-8311252—). Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Neaier 1185920621. 

From Fossil plant cycling workshop; Chicago, IL, USA (2 
Nov 1983). 

An EPRI workshop to address fossil plant cycling was 
hosted by Commonwealth Edison Company in Chicago, Illinois on 
November 2-4, 1983. The attendees represented a broad spectrum 
of US and Foreign utilities, architect engineering firms, equipment 
vendors, and engineering consultants. These proceedings contain 
the text of the formal presentations as well as summaries of the 
working group sessions on selected topics relevant to fossil plant 
cycling. The formal presentations were organized under the follow- 
ing general session titles: Utility Experience With Cycling Oper- 
ation, Boiler Considerations During Cycling Operation, Turbine 
Considerations During Cycle Operation, Balance-of-Plant Consider- 
ations During Cycling Operation, and Applications of the EPRI 
Modular Modeling System (MMS) to Improve Cycling Operation. 
In addition to the formal presentations, working group discussion 
sessions were held on topics of particular interest to workshop par- 
ticipants. Each group provided a forum for engineers to exchange 
ideas and information in a less formal environment. The discussions 
focused on key issues in more detail and addressed subjects not 
covered in the formal presentations. The working group sessions 
covered the following topics: Boiler Considerations, Turbine Con- 
siderations, Balance-of-Plant Considerations, Control System Con- 
siderations, Operational and Water Quality Considerations, Heat 
Rate Improvement, and Maintenance Considerations. Papers have 
been entered individually into EDB and ERA. (LTN) 


27369 (EPRI-CS—4005) Characterization of steam cycle 
chemistry at Southern California Edison steam plants. Final 
report. Auerswald, D.C.; Cutler, F.M. (Southern California 
Edison Co., Paramount (USA)). May 1985. 226p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T185920648. 

Corrosion problems in the low pressure (LP) turbines and 
reheat sections of fossil-fueled supercritical units triggered power 
industry concern over the levels and transport of trace impurities in 
steam cycle systems. Surveys of a number of Southern California 
Edison (SCE) generating units were conducted to provide a data 
base for determining the differences between the steam produced in 
drum-type and once-through units. Ion chromatography, flame 
emission spectroscopy and flameless atomic absorption were used 
to detect and identify the corrodents present in the various operat- 
ing units. The most severe corrosion attack on LP turbine blades 
was observed on once-through units that operated condensate pol- 
ishers past ammonium breakthrough. The LP turbines of drum-type 
units were found to be in better shape than any of the once-through 
unit turbines. It was determined that operation of condensate pol- 
ishers beyond ammonium breakthrough was responsible for the 
high levels of chloride found in the steam of once-through units. 
Modifications of the regeneration procedure for condensate polish- 
ers at SCE resulted in more than a ten-fold reduction in chloride 
leakage. Further modifications of the regeneration procedure pro- 
vided for polisher operation beyond ammonium breakthrough with 
less than 1 ppB leakage of chloride, sulfate or sodium. Based upon 
the correlation observed between steam chemistry and turbine 
blade condition, stringent chemical limits are recommended. An ex- 
tensive evaluation of the Dionex ion chromatograph system for 
trace analysis of sodium, calcium, magnesium, fluoride, chloride 
and sulfate is presented. Procedures developed for sub-ppB analysis 
of fluoride, chloride and sulfate and various tests to determine resin 
condition and degree of regeneration are outlined. 11 refs., 41 figs., 
71 tabs. 
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27370 (INIS-mf—9532, pp 180-184) THERMOS option 
in the LEOPARD code. Rothenstein, W. (Technion-Israel 
Inst. of Tech., Haifa. Dept. of Nuclear Engineering). 1983. 
NTIS (US Sales Only), PC A1l4/MF AOl. File Number 
DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


27371 (MTR—81W260-01) Utility boilers oil-to-coal con- 
version. Volume I. Summary. Larson, J.W. (Mitre Corp., 
McLean, VA (USA). METREK Div.). Jan 1982. Contract 
AC01-80RA50231. 68p. NTIS, PC A04/MF A0l; GPO 
Dep. File Number DE85011265. 

A generic economic analysis has been performed based on 
data obtained from 51 selected boilers in the electric utility industry 
for conversion from oil to a variety of coal-based fuels. These coal- 
based fuels include pulverized coal both with and without flue gas 
desulfurization, coal-water slurries, coal-oil mixtures and coal gasifi- 
cation. Estimates have been made by MITRE for capital, operating 
and maintenance costs. A revenue requirements model supplied by 
DOE was used for the economic analysis. Results were achieved 
that represent the impact of each conversion on-both the electrical 
utility and the rate payer in accordance with ratemaking proce- 
dures. In addition, a generalized economic analysis was conducted 
to determine the sensitivity of each uncertainty identified in the 
study on the decision to convert. 9 figs., 11 tabs. 


27372 (N—85-13892) Dynamic power systems for power 
generation. English, R.E. (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research 
Center). Apr 1984. 13p. NTIS, PC Al4/MF AOl1. 

In NASA, Lewis Research Center, space power, 137-149 p. 
(N—85-13880 05-20). 

The characteristics of dynamic power systems have consid- 
erable potential value, especially for the space station. The base of 
technology that makes these dynamic power systems practical is re- 
viewed. The following types of power-generating systems are ex- 
amined herein: organic Rankine cycle, potassium Rankine cycle, 
Brayton cycle, and Stirling cycle. 


27373 (PB—85-165918/XAB) [HI (Ishikawajima-Harima 
Heavy Industries) Engineering Review, Vol. 17, No. 2, Serial 
No. 50, April 1984. Quarterly report. (Ishikawajima-Harima 
Heavy Industries Co. Ltd., Tokyo (Japan)). 1984. 75p. 
NTIS, PC E04/MF E01. 

See also PB85-165926. 

The contents include ten technical articles and reports on 
technical development in the Ishikawajima-Harima Heavy Indus- 
tries of Tokyo, Japan. Examples include: Calculation of potential 
flow field around ship hull and its application,.Measurements and 
analysis of the fluctuating pressure induced by a propeller, and 
Design of 600-MW coal-fired variable-pressure-operation supercriti- 
cal once-through steam generator for Tomato-Atsuma Power Sta- 
tion No. 2 unit of the Hokkaido Electric Power'Co., Inc. 


27374 (VGB-TW—105) Recirculation of entrained cool- 
ing water in cooling tower cells with induced draft fans. 
Wurz, D.; Klar, M.; Reske, R.; Conrads, M. (VGB Tech- 
nische Vereinigung der Grosskraftwerksbetreiber e.V., 
Essen (Germany, F.R.)). Mar 1984. 143p. (In German). 
VGB Kraftwerkstechnik G.m.b.H., Essen, Germany, F.R. 
An extensive research programme, with the objective to 
quantify the recirculation of drifted cooling water between droplet 
separator and cooling tower outlet, has been carried out on three 
wet cooling tower cells with ‘induced draft’ fans in the period from 
1981 to 1983. Starting point of the investigations was the presump- 
tion that recirculation processes are the fluid dynamic basis for an 
increased microbial emission. Wide-ranged field measurements ac- 
companied by laboratory tests, have been performed on a wet cool- 
ing tower cell of counterflow type, and on two cross flow cooling 
cells. These investigations included the determination of the veloci- 
ty distribution of the pump flow, the drop size distribution, the 
mass flow and the substances of the drifted cooling water; measure- 
ments were performed downstream of the drift eliminator and at 
the diffusor outlet. The results show a change of the drop size dis- 
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tribution between the drift eliminator and the diffusor outlet, the 
mass flow of the secondary droplets newly formed due to recircula- 
tion processes can be quantified. In addition to this, the third object 
of the field measurements was equipped with a second drift elimina- 
tor-layer and with devices to obtain water samples from the interior 
of the cooling cell. From the results of the chemical analysis of 
these samples, data on transport processes and on the composition 
of the secondary droplets from recondensate and drifted cooling 
water are derived. Possible effects of the results of the presented 
study on the cooling tower acceptance standards will be discussed, 
and measures for a reduction of the secondary droplet emissions are 
proposed. 


27375 Coal combustion in gas turbines evaluated in US 
study. Berman, P.A.; Horazak, D.A.; Pillsbury, P.W. 
Modern Power Systems; 5: No. 3, 21-25(Apr 1985). 

The direct combustion of coal in a gas turbine could offer 
significant economic benefits in the future. A US Department of 
Energy study evaluated a number of permutations of power trains 
and cleanup systems for burning either coal gas or coal/water slur- 
ries. The optimum system for each fuel was chosen on the basis of 
a single criterion, cost of electricity. This study had three objec- 
tives to: define the best feasible power cycles using dirty fuels from 
coal; define the technical problems and uncertainties that impede 
commercialization of these technologies; and define the needed re- 
search and development programs. The power cycles discussed 
result from work on the first objective. 


27376 Conceptual designs of pressurized fluidized bed 
Se tee ae Bezella, 
W.A.; Hamm, J.R.; Pietruszkiewicz, J (Bechtel Group, 
Inc., "San Francisco, CA). Proceedings, ‘Intersociety Energy 
Conversion Engineering Conference; 4: 2408-2413(Aug 1984), 
(CONF-840804—). 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

This paper presents the major technical and economic char- 
acteristics of steam and air-cooled pressurized fluidized bed (PFB) 
power plant concepts, along with the characteristics of a pulverized 
coal fired power plant equipped with an adipic acid enhanced wet- 
limestone flue gas desulfurization system. Conceptual designs for 
the three plants were prepared to satisfy a set of common groun- 
drules developed for the study. Grassroots plants, located on a ge- 
neric plant site were assumed. The designs incorporate technologies 
projected to be commercial in the 1990 time frame. Power outputs, 
heat rates, and costs are presented. 


27377 Economics and performance of utility fuel cell 
power plants. Lance, J.R.; Barrett, M.S.; Pierce, B.L. (Wes- 
tinghouse Electric Corporation, Advanced Energy Systems 
Division, Pittsburgh, Pennsylvania). Proceedings, Intersociety 
Energy Conversion Engineering Conference; 2: 821-826(Aug 
1984). (CONF-840804—). 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

Megawatt size fuel cell power plants intended for electric 
utility and cogeneration applications are now in the design and con- 
struction stage. This paper describes the performance and economic 
characteristics of power plants utilizing air cooled phosphoric acid 
fuel cells (PAFC). Fuel cell power plants have some unique charac- 
teristics relative to conventional power plants. A description of the 
PAFC power. plant and its performance and economic characteris- 
tics are included. 
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(DOE/NBM—5011028) Federal interagency Col- 
strip transmission corridor analysis. (USDOE Bonneville 
Power Administration, Portland, OR; Bureau of Land Man- 
agement, Washington, DC (USA); Forest Service, Washing- 
ton, DC (USA)). [1985]. 804p. NTIS, PC A99/MF AO}; 1 
GPO Dep. File Number DE8501 1029. 
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The Colstrip Project comprises a power generating complex 
near Colstrip, Montana, and an associated power transmission 
system. Several utilities called Colstrip Project Management (CPM) 
have formulated plans to develop this generation and transmission. 
CPM is composed of utilities including the Montana Power Compa- 
ny, Puget Sound Power and Light Company, Portland General 
Electric Company, the Washington Water Power Company and 
Pacific Power and Light Company. This Colstrip Transmission En- 
vironmental Report (TER) has been developed to provide an envi- 
ronmental assessment of a system of transmission corridors and as- 
sociated substations and communication facilities. 


27379 (EPRI-EA—4017) Legionnaires’ disease bacteria 
in power plant cooling systems: Phase 2. Tyndall, R.L.; 

i S.W.; Solomon, J.A. (Oak Ridge National 
Lab., TN (USA)). Apr 1985. Contract AC05-840R21400. 
99p. NTIS, PC A0S5/MF AOI - Research Reports Center, 
Box 50490, Palo Alto, CA 94303; GPO Dep. File Number 
DE85011546. 

Legionnaires’ Disease Bacteria (Legionella) are a normal 
component of the aquatic community. The study investigated vari- 
ous environmental factors that affect Legionella profiles in power 
plant cooling waters. The results indicate that each of the four fac- 
tors investigated (incubation temperature, water quality, the pres- 
ence and type of associated biota, and the nature of the indigenous 
Legionella population) is important in determining the Legionella 
profile of these waters. Simple predictive relationships were not 
found. At incubation temperatures of 32° and 37°C, waters from a 
power plant where infectious Legionella were not observed stimu- 
lated the growth of stock Legionella cultures more than did waters 
from plants where infectious Legionella were prevalent. This obser- 
vation is consistent with Phase I results, which showed that densi- 
ties of Legionella were frequently reduced in closed-cycle cooling 
systems despite the often higher infectivity of Legionella in closed- 
cycle waters. In contrast, water from power plants where infectious 
Legionella were prevalent supported the growth of indigenous Le- 
gionella pneumophila at 42°C, while water from a power plant 
where infectious Legionella were absent did not support growth of 
indigenous Legionella. Some Legionella are able to withstand a 
water temperature of 85°C for several hours, thus proving more 
tolerant than was previously realized. Finally, the observation that 
water from two power plants where infectious Legionella were 
prevalent usually supported the growth of Group A Legionella at 
45°C indicates the presence, of soluble Legionella growth promot- 
ers in these waters. This test system could allow for future identifi- 
cation and control of these growth promoters and, hence, of Le- 
gionella. 25 refs., 23 figs., 10 tabs. 


27380 Subsampling program for the estimation of fish im- 
pingement. Beauchamp, J.J.; Kumar, K.D. (Union Carbide 
Corp., Oak Ridge, TN). Environmental Management; 8: No. 
6, 539-542(Nov 1984). Contract W-7405-ENG-26. 

Federal regulations require operators of nuclear and coal- 
fired power-generating stations to estimate the number of fish im- 
pinged on intake screens. During winter months, impingement may 
range into the hundreds of thousands for certain species making it 
impossible to count all intake screens completely. The authors 
present graphs for determining the appropriate optimal subsample 
that must be obtained to estimate the total number impinged. Since 
the number of fish impinged tends to change drastically within a 
short time period, the subsample size is determined based on the 
most recent data. This allows for the changing nature of the spe- 
cies-age composition of the impinged fish. These graphs can also be 
used for subsampling fish catches in an aquatic system when the 
size of the catch is too large to sample completely. 3 references, 3 
figures. 
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27381 (CONF-8406252—22) Network disturbances 
caused by the operation of electroheat plants. Session 2.2c 
N.2.2.20. Nevries, K.B. (Union Internationale 
d'Electrothermie (Sweden)). 1984. 9p. (In German). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85751710. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Network disturbances caused by the operation of electroheat 
plants. Activity report of the UIE Study Committee ‘Disturbances’, 
by K.B. Nevries. 


27382 (CONF-8406252—39) UIE international flick- 
meter. Application to the measurement of disturbances caused 
by arc furnaces and electric welders. Session 2.2c N.2.2.17. 
Bassi, M.; Mirra, C.; Pioltini, G.; Porrino, A.; Tonon, R. 
(Union Internationale d'Electrothermie (Sweden)). 1984. 
l6p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85751727. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

ENEL has developed a flickermeter that complies with the 
specifications established by the UIE Disturbances Study Commit- 
tee. The paper contains a description of the instrument and of field 
tests carried out on different types of arc furnace and electric 
welder which are among the appliances that produce the most dis- 
turbing flicker. In the course of the measurements, consideration 
was given to the problem of simultaneity (i.e., the simultaneous 
presence of several disturbing loads in the same network). The ex- 
perimental results are compared with those of the calculation 
method suggested in international standards. The report considers 
the problem of striking a balance between different interests, which 
means reducing to a minimum the costs born by the distributor to 
reinforce the network, as well as those sustained by the manufactur- 
ers and users of electroheat equipment. 


27383 (CONF-8406252—41) Analysis of potential sources 
of power system disturbances: Basic criteria for their connec- 
tion to the network. Diaz Hernando, J.A. (Union Internatio- 
nale d’Electrothermie (Sweden)). 1984. 15p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE85751729. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The present document is a summary of the investigtion being 
carried out by Union Electrica-Fenosa, S.A. on the subject of dis- 
turbances in electric power networks. This investigation is taking 
place in two stages: 1) Elaboration of technical guide making it 
possible to assess whether connection of a customer can cause dis- 
turbances and to evaluate their magnitude. In addition, the guide 
contains recommendations as to the maximum admissible disturb- 
ance levels. 2) Elaboration of a harmonics propagation program, 
which will later be modified once some experience has been ob- 
tained by checking its resuts against actual measurements. This por- 
tion has not been concluded, since the program is still in the testing 
and development stage. 


27384 (EPRI-EL—3880-Vol.1) Predicting transmission 
outages for system reliability evaluations. Volume 1. Method- 
ology and validation. Final report. Landgren, G.L.; Schnei- 
der, A.W. Jr.; Bhavaraju, M.P. (Commonwealth Research 
Corp., Chicago, IL (USA); Public Service Electric and Gas 
Co., Newark, NJ (USA)). May 1985. 308p. Research Re- 
ports Center, P.O. Box 50490, Palo Alto, CA 94303. File 
Number T185920631. 

Predicting the probability, frequency, and duration of trans- 
mission line forced outages is necessary for evaluating and main- 
taining the reliability of bulk power systems. Using mathematical 
models developed in this study, system planners can now calculate 
the possibility of such outages and design transmission line systems 
that require less maintenance. 
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27385 (EPRI-EL—3962) Emission-controlled fault cur- 

rent limiters. Final report. Hansen, L.K. (Rasor Associates, 

Inc., Sunnyvale, CA (USA)). May 1985. 159p. Research Re- 

ports Center, Box 50490, Palo Alto, CA 94303. File 
umber TI85920665. 

Utilities need fast-acting, reliable devices to control current 
surges in faulted power networks. Emission-controlled fault current 
limiters would offer automatic current limiting with low electrical 
losses but may have too high a capital cost. 


27386 (EPRI-EL—3977-Vol.2) Calculating ac/dc resist- 
ance ratios for high-pressure oil-filled cable designs. Volume 
2. Details of mathematical derivations. Final report. Sos- 
nowski, M.; Bahder, G.; Mekjian, A. (Cable Technology 
Labs., Inc., New Brunswick, NJ (USA)). Apr 1985. 125p. 
Research Reports Center, P.O. Box 50490, Palo Alto, CA 
94303. File Number T185920605. 

Conventional methods for calculating electricity losses in 
pipe-type cable systems rely heavily on data measured in lower- 
voltage systems in the 1950s. With the new technique developed in 
this study, engineers can compute power losses more precisely for 
cables of various configurations and voltage ratings. 


27387 (EPRI-EL—4022) Implementation of a high-im- 
pedance fault detection algorithm. Final report. Balser, S.J.; 
Lawrence, D.J.; Caprino, B.; Delaney, L. (Power Technol- 
ogies, Inc., Schenectady, NY (USA)). May 1985. 38p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I85920620. 

A digital computer based algorithm was developed to detect 
high impedance faults on distribution systems using statistical meth- 
ods. The algorithm is written in PL/M 86 and PASCAL and im- 
plemented on an INTEL SYS380 microcomputer system, designed 
to operate in real time and interface with acquisition software. The 
report contains a description of the calculation procedures compris- 
ing the detection algorithm, implementation requirements, and test 
results for algorithm verification. A discussion of hardware limita- 
tions and an estimation of fault detection rate based on historical 
records is also presented. 


27388 (PB—85-160943/XAB) High-voltage measure- 
ments using digital techniques. Tempelaar, H.G.; Koreman, 
C.G.A. (Keuring van Electrotechnische Materialen N.V., 
Arnhem (Netherlands)). 1984. 13p. NTIS, PC E03/MF E01. 

See also PB85-160935. Also pub. in Kema Scientific and 
Technical Reports, v2 n8 p71-78 1984. 

A transportable data-acquisition system was developed for 
the determination of transient phenomena during switching oper- 
ations in high-voltage networks. From the voltage dividers with an 
insulation level apropriate for 420 kV networks, the signals are sent 
through light guides (amplitude modulated) to the analog-to-digital 
converters. Special current-measuring devices based on Rogowski 
coils are used in combination with a frequency-modulated optical 
system, with the possibility to transfer data from high potential to 
ground level. In order to avoid disturbances due to high electro- 
magnetic fields, the registration apparatus is placed in a Faraday 
cage. High-frequency rejection filters and an insulating transformer 
are inserted in the power line. A PDP 11/34 minicomputer is used 
for programming, processing of data and storage of data on disc 
drives. Practical results are given from measurements carried out in 
the high-voltage laboratory as well as during switching operations 
of unloaded lines, transformers and motors in the field. 


27389 (PB—85-163152/XAB) Travelling-wave techniques 
applied to ultrahigh-speed distance protection. Crossley, P.A.; 
McLaren, P.G. (Cambridge Univ. (UK). Dept. of Engineer- 
ing). 1980. 44p. NTIS, PC E04/MF E04. 

The report describes an investigation into a technique for a 
high-speed distance protective relay based on the propagation of 
travelling waves initiated by a fault. The distance to the fault is de- 
termined by the time difference between the wave approaching the 
fault and the corresponding wave reflected at the fault, as they pass 
the measuring point. In a three-phase transmission line, modal anal- 
ysis is used to decouple the solutions of the wave equations into 
three independent modes of propagation. The time-delayed modal 
components describing the wave approaching the fault are cross- 
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correlated against the components reflected at the fault. The peak 
output in the cross-correlation function occurs when the time delay 
in the incident wave causes the two signals to be matched. The 
signal conditioning and correlation detector are designed using 
analog circuitry incorporating charge coupled device technology. 
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27390 (EDF-DER-RA—1983) D.E.R. 83 panorama. 

report. (Electricite de France, 75 - Paris). 1984. 
259p. (In French). NTIS (US Sales Only), PC A12/MF 
AO1. File Number DE85751102. 

This progress report presents the panorama of the studies 
carried out by the "Direction des Etudes et des Recherches” 
(E.D.F.): nuclear boilers; classical and nuclear thermal power 
plants, hydraulic power plants; electrical equipment; network analy- 
sis; environmental impacts; uses of electric power; new aspects of 
energy; applied informatics and mathematics; normalization and 
patents. A selection of the publications of 1982 is finally presented. 


27391 (EPRI-NP—2709-CCM-Vol.2) ABAQUS-EPGEN: 
a general-purpose finite-element code. Volume 2, Theory 
manual, Hibbitt, H.D.; Karlsson, B.I.; Sorensen, E.P. (Hib- 
bitt, Karlsson and Sorensen, Providence, RI (USA)). Apr 
1985. 406p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI 1185920613. 

ABAQUS-EPGEN is a highly sophisticated, nonlinear com- 
puter code that allows engineers to perform advanced structural 
analyses of nuclear and fossil fuel electric generating plants. The 
code controls time steps and load increments automatically on the 
basis of user-specified accuracy tolerances. The code models struc- 
tures and continua with arbitrary magnitudes of displacements, ro- 
tations, and strains. Nonlinear modeling of materials, boundary con- 
ditions, and loading conditions is available for static and dynamic 
analyses. The code’s heat transfer capability permits general analy- 
ses of problems related to thermal stress. This volume, the Theory 
Manual, provides basic background in the mechanics concepts that 
form the foundation of the models that are implemented in the pro- 
gram. Detailed descriptions are given of the program’s analysis pro- 
cedures, and the geometric and material models that have been in- 
cluded. The mathematical model is defined, and some comments 
are made concerning the value of the model for particular applica- 
tions. Then the numerical methods used to obtain approximate re- 
sults with that model are explained. (LEW) 
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27392 (BMI—1984-061) Calculation of mechanical 
strength of the bolts of the flanged joints of LWR-type reac- 
tor pressure vessels (with particular emphasis on the behav- 
iour under critical internal excess acting like a 
"safety valve’). 5. Technical report. Herter, K.H. (Bundes- 
ministerium des Innern, Bonn (Germany, F.R.); Stuttgart 
Univ. (Germany, F.R.). Staatliche Materialpruefungsanstalt). 
Dec 1984. 89p. (In German). NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE85751500. 

The reactor pressure vessel has to be made absolutely fail- 
safe towards excess primary loads (internal pressure). For this pur- 
pose, the vessel is equipped with safety valves (e.g. at the pressuriz- 
er) which normally are fully sufficient to master any pressure ex- 
cursion. Nevertheless, a deterministic safety approach requires addi- 
tional measures to ensure, in case of safety valve failure, control of 
the pressure so as to prevent reactor pressure vessel bursting. One 
way to achieve this is to make the flange joints plastify so strongly 
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in the course of a pressure transient that the flange gap will suffi- 
ciently widen and thus behave like a ‘safety valve’. In order to keep 
damage as small as possible, these parts should be easy to replace so 
that the bolts, or rather the washers, seem to be appropriate for 
modification. Tests have been made to ascertain whether reduction 
of bolt cross-sectional area (increase in admissible stress), or inser- 
tion of suitable washers is the best way to achieve reliable behav- 
jour under normal conditions and also additional function in terms 
of a safety valve in case of pressure transients. For this purpose, 
model calculations have been made for all possible flange joints 
whith all possible stress variations and bolt dimensions. The event 
simulated is the ATWS', and the strength computations and stress 
analyses made for the flange joints of the pressure vessel of the 
Biblis reactor, unit B, are taken as an example. Main attention has 
been given to the forces affecting the bolts and to the forces acting 
between the reactor vessel head flange and the vessel flange under 
internal excess pressure. For assessment of the thermodynamic 
processes in case of an ATWS, the calculations made for the Gra- 
fenrheinfeld reactor have been taken as a basis. 


27393 (CONF-850610—8) Measurement of velocity pro- 
files in a stratified pipe flow recirculatory shear zone using 
laser flow visualization. Kasza, K.E.; Oras, J.J.; Kolman, R. 
(Argonne National Lab., IL (USA)). Dec 1984. Contract 
W-31-109-ENG-38. 7p. NTIS, PC A02/MF A0l1; GPO 
Dep. File Number DE85006212. 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 

Argonne National Laboratory is studying pipe-flow/plenum 
thermal-plume interactions induced by a pipe-to-plenum tempera- 
ture difference. Under these conditions a pipe-flow-generated ther- 
mal plume is produced in the plenum and a stratified recirculation 
zone is produced in the pipe resulting in cold fluid being drawn out 
of the plenum into the bottom of the horizontal pipe conveying hot 
fluid into the plenum. These phenomena produce plenum wall and 
pipe nozzle thermal distributions conductive to detrimental struc- 
tural thermal stresses. In order to study these phenomena studies 
are being conducted in the ANL Buoyancy Effects Tank (BET), a 
3.41-m* plenum containing cold water which is interfaced with a 
horizontal transparent pipe conveying hot water into the plenum. 


27394 (EPRI-NP—3937M) Extending BWR fuel channel 
lifetimes: development of predictive deformation models. Final 
report. Gorman, J.A.; Partridge, M.J.; Shimansky, R.A.; 
Turner, A.P.L. (Dominion Engineering, Inc., McLean, VA 
(USA)). Apr 1985. 46p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI85920615. 

Predictive models based on in-reactor data may enable utili- 
ties to reuse many fuel channels a second time. Using the models 
and methodology developed in this study, utilities can build chan- 
nel management programs that plan irradiation to prevent excessive 
deformation. 


27395 (EPRI-NP—3959M) Hydrogen water chemistry 
for BWRs. Gordon, B.M.; Jewett, C.W.; Pickett, A.E.; 
Indig, M.E.; Andresen, P. L.; Niedrach, "LW. (General 
Electric Co., San Jose, CA (USA)). Apr 1985. 57p. Re- 
search Reports Center, P.O. Box 50490, Palo Alto, CA 
94303. File Number T185920607. 

Laboratory tests show that hydrogen water chemistry is less 
aggressive than normal BWR water chemistry toward plant struc- 
tural materials. Limited field tests indicate that the reduced corro- 
sion cracking promised by the laboratory test results can be realized 
in an operating plant. 


27396 (EPRI-NP—3992M) Materials behavior in hydro- 
gen water chemistry in the Ringhals-1 BWR. Final report. 
Ljungberg, L. (ASEA-ATOM AB, Vaesteraas (Sweden)). 
May 1985. 56p. Research Reports Center, P.O. Box 50490, 
Palo Alto, CA 94303. File Number TI85920629. 

In-reactor studies of Intergranular Stress Corrosion Cracking 
(IGSCC) in sensitized austenitic stainless steel have been performed 
in the Swedish Ringhals-1 BWR. The studies included three kinds 
of water conditions: normal full-temperature primary water chemis- 
try (PWC), an alternate water chemistry characterized by a low 
oxidizing power (AWC), and start-up water chemistry. Test tech- 


niques applied were Constant Elongation Rate Testing (CERT) and 
Electrochemical Potential Measurements (ECP). The program in- 
cluded extensive environment monitoring. Results verify earlier lab- 
oratory studies which show that sensitized austenitic stainless steel 
is susceptible to IGSCC in PWC but not in AWC. Other pressure- 
bearing BWR construction materials are not adversely affected by 
AWC. Border-line conditions in Ringhals-1 for AWC, defined as 
not being able to cause IGSCC in sensitized stainless steel, have 
been established. Results are compared to a similar program in 
Dresden-2. 


27397 (EPRI-NP—4008) BWR suppression pool pres- 
sures during safety relief valve discharge. Final report. 
Hwang, G.; Gay, R.R. (Nutech Engineers, Inc., San Jose, 
CA (USA)). Apr 1985. 80p. Researc ap wseti Center, P.O. 
Box 50490, Palo Alto, CA 94303. File Number T185920627. 
An analytical understanding of the pool pressures measured 
during safety relief valve (SRV) discharge in BWRs equipped with 
x-quenchers has been developed and compared to experimental 
data. The local conditions inside the SRV discharge lines and inside 
of the x-quencher were modeled successfully with RELAPS. The 
measured pressure surges inside the quencher are successfully pre- 
dicted by the code. In addition, the analytical predictions allow one 
to associate the peak pressure inside the quencher arm with the 
onset of air discharge into the suppression pool. A Rayleigh model 
of bubble dynamics successfully explained both the higher-frequen- 
cy and the ensuing lower-frequency pressure oscillations that have 
been measured in suppression pools during SRV discharge tests. 
The higher-frequency oscillations are characteristic of an air bubble 
emanating from a single row of quencher holes. The lower-frequen- 
cy pressure oscillations are characteristic of a large air bubble con- 
taining all the air expelled from one side of an x-quencher arm. 


27398 (EPRI-NP—4011) ee effects of hydro- 
gen water chemistry. Burley, E Zimmer, J.J.; Anstine, 
L.D. (Advanced Process Technology, Milpitas, CA (USA)). 
May 1985. 60p. Research Reports Center, P.O. Box 50490, 
Palo Alto, CA 94303. File Number TI85920632. 

The radiological impact of hydrogen water chemistry was 
evaluated at Dresden-2 by measuring the dose rates in the turbine 
building and plant environs during operation with and without hy- 
drogen addition. Personnel exposures were estimated and compared 
with regulatory limits. The radiological impact of hydrogen water 
chemistry at Dresden is minor. However, the impact is site specific 
and other BWRs may be more severely affected. 


27399 (INIS-mf—9532, pp 160-168) Design approaches 
for the next generation of light water reactors. Feinroth, H. 
(Gencon, Inc.); Baratta, A.T.; Robinson, G.E. (Pennsylvania 
State Univ., University Park (USA)). 1983. NTIS (US Sales 
Only), PC Al4/MF AOl. File Number DE85780892. 
(CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


27400 (JAERI-M—83-172) Experiment of AE character- 
istics on crack extension. Kikuchi, Akira; Fujita, Misao. 
(Japan Atomic Energy Research Inst., Tokyo). Oct 1983. 
26p. (In Japanese). NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE85700937. 

For investigating the basic characteristics of acoustic emis- 
sion (AE) during crack extension, local stress loading tests were 
performed for zircaloy tube samples at room temperature in the en- 
vironment of ethanol-lw/o iodine solution. It was clarified from the 
lots of experiments that the different stages of crack extension were 
followed by the discontinuous appearance of AE signals. 


27401 (NUREG/CR—3746-Vol.2) LWR pressure vessel 
surveillance dosimetry improvement program. Volume 2. 
Semiannual progress report, April-September 1984, Lippin- 
cott, E.P.; McElroy, W.N. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). Apr 1985. Contract 
AC06-76FF02170. 176p. (HEDL-TME—84-21). NTIS, PC 
A09/MF AOi - GPO $6.00. File Number T185011383. 
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This report describes progress made in the Light Water Re- 
actor Pressure Vessel Surveillance Dosimetry Improvement Pro- 
gram (LWR-PV-SDIP) during FY84. The primary concern of this 
program is to improve, test, verify, and standardize the physics-do- 
simetry-metallurgy and associated reactor and damage analysis pro- 
cedures and data used for predicting the integrated effects of neu- 
tron exposure to LWR-PVs and their support structures. These 
procedures and data are being recommended in a new and updated 
set of ASTM standards being prepared, tested, and verified by pro- 
gram participants. These standards, together with parts of the US 
Code of Federal Regulations and ASME codes, are needed and 
used for the assessment and control of the condition of LWR-PVs 
and their support structures during the 30- to 60-year lifetime of a 
nuclear power plant. 
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27402 (CEA-CONF—7404) Loop for 4 light water fuel 

pins irradiated at the OSIRIS reactor. Development of tech- 

niques for dosimetry. Alberman, A.; Morin, C.; Simonet, G. 

(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 

Yvette (France)). Sep 1984. oe (In French). (CONF- 
y), 


840902—20). NTIS (US Sales 
Number DE85751560. 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

The ISABELLE 4 loop is designed for experimental irradia- 
tion of 4 LWR fuel pencils under thermohydraulic power reactors 
conditions. The loop is operated in OSIRIS (70 MW) test reactor 
reflector at Saclay. Present studies cover pellet-clad interaction 
(PCI). Each pencil can be removed, tested (NDT) and reloaded in 
OSIRIS pool. The fuel dosimetry technique has been developped in 
the ISIS reactor (OSIRIS neutronic model): enrichments determina- 
tion allowing equivalent power from front and back bundle; simul- 
taneous irradiation of removable fuel pencils in SPND equipped 
ISABELLE mock-up, and of UO: powder in a standard neutron 
field (thermal column); power measurement by means of relative 
liquid sources counting; loop monitoring with Self Powered Neu- 
tron Detectors. 


PC A02/MF AO1. File 


27403 (DOE/CH/91005—T5) Thorium fuel cycles in 
light water reactors: licensing assessment of extended-burnup 
fuel. Monthly project status letter. Matzie, R.A.; Liu, Y 
(Combustion Engineering, Inc., Windsor, CT (USA)). Sep 
1979. Contract AT02-76CH91005. 9p. (COO—2426-197). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85004665. 

Analyses of the composite improved PWR have been com- 
pleted. The initial four cycles and the equilibrium cycle were calcu- 
lated explicitly, the latter by leading batch-averaged nuclide con- 
centrations as estimated by previous work and then performing sev- 
eral depletion calculations until the loading and cycle length were 
well established. The resulting equilibrium composite improvements 
in UsOs and separative work are 22.5% and 9.7%, respectively. 
Further, data on the composite case is shown in Table 1, with addi- 
tional comments on the feasibility and acceptability of this case are 
given. Work is nearly completed on the review of required licens- 
ing submittal data and on the comparison of this required data with 
that being provided by existing R and D programs. Effort has been 
initiated to verify potential R and D requirements in selected areas. 
This work will consist of a limited amount of analyses in areas 
where the adequacy of existing methods and/or data is unknown. 
Since work has essentially been completed on all but the Licensing 
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Assessment of Extended Burnup Fuel, future monthly progress let- 
ters will only cover this remaining task. A Contract Management 
Report and a Milestone Log for FY-1980 have been prepared and 
are included with this letter. 1 tab. 


27404 (EPRI-NP—3966-Vol.1) CEPAN method of ana- 
lyzing creep collapse of oval cladding. Volume 1. General de- 
scription. Final report. Fiero, I.B. (Combustion Engineering, 
Inc., Windsor, CT (USA)). Apr 1985. 95p. Research Re- 
ports Center, Box 50490, Palo Alito, ‘A 94303. File 
Number T185920618. 

This report presents a theoretical model for the analysis of 
the creep deformation of fuel cladding containing initial ovality. 
Solution of the governing equations is accomplished with a finite 
difference code (CEPAN). Extensive parametric studies are per- 
formed with CEPAN in which computed collapse times are com- 
pared to clad lifetimes calculated by the BUCKLE II, TCBO1 and 
MARC codes. In addition, an experimental benchmark for ovalities 
computed by CEPAN is provided by rod profilometries taken 
during the post-irradiation examination of Maine Yankee fuel rods. 
The numerical and experimental documentation provided in this 
report establishes CEPAN as an appropriate model for licensing 
submittals that require creep deformation analysis of fuel cladding. 


27405 (EPRI-NP—3998M) Intergranular corrosion of In- 
conel 600 tubing for PWR steam generators. Final report. 
Macdonald, D.D.; Cragnolino, G. (Ohio State Univ., Co- 
lumbus (USA). Dept. of Metallurgical Engineering). May 
1985. 57p. Research Reports Center, P.O. Box 50490, Palo 
Alto, CA 94303. File Number T185920626. 

Intergranular corrosion of Inconel 600 tubing has been stud- 
ied in high temperature alkaline solutions using different experimen- 
tal methods. No intergranular attack was observed after prolonged 
exposure (10 days) at various applied potentials in 1 molal (m) (4 
w/o) and 2.8 m (10 w/o) NaOH solution at 275°C, with and with- 
out the addition of carbonate and chloride anions to the environ- 
ment. On the other hand, intergranular corrosion (up to 15 wm 
deep) was detected in capsule tests conducted at 330°C for 20 days 
using highly concentrated NaOH solutions (25 to 50 w/o). In addi- 
tion, the development of incipient grain boundary attack, as a pre- 
cursor to intergranular corrosion, was evaluated as a function of ap- 
plied potential and heat treatment in 25 m (50 w/o) NaOH solution 
at 140°C. It was concluded that the development of noticeable in- 
tergranular corrosion requires prolonged exposure (>10 days) to 
highly concentrated NaOH solutions (225 w/o) at temperatures 
well above 300°C. 


27406 (FRNC-TH—1632) Adaptative control with non- 
minimum phase system. Application to level control in PWR 
power plant steam generator. Bihoreau, C. (Paris-11 Univ., 
91 - Orsay (France)). Mar 1981. 127p. (In French). NTIS 
(US Sales Only), PC A07/MF AOl. File Number 
DE85751096. 

This thesis presents the proposal for a waier control level 
method likely to improve performance, especially at low power. 
Particular problems are analyzed in detail. Finally, computerized 
simulations are presented; they confirm the algorithm performance. 


27407 (FRNC-TH—1719) Measurement of flowrate 
through correlation in nuclear power plants: review of various 
methods and achievement of a processing unit for a correla- 
tion flowmeter. Masson, J. (Institut National Polytechnique, 
38 - Grenoble (France)). Sep 1982. 145p. (In French). NTIS 
(US Sales Only), PC A0O7/MF AQ9l. File Number 
DE85751104. 

This thesis presents the study of the measurement of the 
flow in the primary circuit of a pressurized water reactor by the 
"nitrogen 16” method. The study of the physics of the phenomena 
is presented, the equipment is described and are finally given. 


27408 (FRNC-TH—1905) Non linear identification ap- 
plied to PWR steam generators. Poncet, B. (Ecole Centrale 
des Arts et Manufactures, 92 - Chatenay-Malabry a 
Nov 1982. 169p. (In French). NTIS (US Sales Only), PC 
A08/MF AO01. File Number DE85751556. 
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For the precise industrial purpose of PWR nuclear power 
plant steam generator water level control, a natural method is de- 
veloped where classical techniques seem not to be efficient enough. 
From this essentially non-linear practical problem, an input-output 
identification of dynamic systems is proposed. Through Homodyna- 
mic Systems, characterized by a regularity property which can be 
found in most industrial processes with balance set, state form real- 
izations are built, which resolve the exact joining of local dynamic 
behaviors, in both discrete and continuous time cases, avoiding any 
load parameter. Specifically non-linear modelling analytical means, 
which have no influence on local joined behaviors, are also pointed 
out. Non-linear autoregressive realizations allow us to perform indi- 
rect adaptive control under constraint of an admissible given dy- 
namic family. 


27409 (HEDL—7484) Solid-state track recorder neutron 

dosimetry in the Three-Mile Island Unit-2 reactor cavity. 

a R.; Roberts, J.H.; Ruddy, F.H.; Preston, C.C.; McEI- 
y, W.N. (Hanford Engineering Development Lab., Rich- 

ond, WA (USA)). Apr 1985. Contract ‘AC06-76FF02170. 

a NTIS, PC A03/MF A01; GPO Dep. File Number 
5011360. 

Solid-state track recorder (SSTR) neutron dosimetry has 
been conducted in the Three-Mile Island Unit (TMI-2) reactor 
cavity (i.e., the annular gap between the pressure vessel and the bi- 
ological shield) for nondestructive assessment of the fuel distribu- 
tion. Two axial stringers were deployed in the annular gap with 17 
SSTR dosimeters located on each stringer. SSTR experimental re- 
sults reveal that neutron streaming, upward from the bottom of the 
reactor cavity region, dominates the observed neutron intensity. 
These absolute thermal neutron flux observations are consistent 
with the presence of a significant amount of fuel debris lying at the 
bottom of the reactor vessel. A conservative lower bound estimated 
from these SSTR data implies that there are at least 2 tonnes of 
fuel, which is roughly 4 fuel assemblies, at the bottom of the vessel. 
The existence of significant neutron streaming also explains the 
high count rate observed with the source range monitors (SRMs) 
that are located in the TMI-2 reactor cavity. 


27410 (INIS-mf—9532, pp 88-90) Recent developments 
in the DSNP simulation language. Saphier, D. (Israel Atomic 
Energy Commission, Yavne. Soreq Nuclear Research 
Center). 1983. NTIS (US Sales Only), PC Al4/MF AO1. 
File Number DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


27411 (INIS-mf—9532, pp 226-230) Comparison between 
“CINDER cod 


WIMS and ANISN le systems. Shayer, Z. 
(israel Atomic Energy Commission, Tel Aviv. aces 
Div.); Radkowsky, A. (Tel Aviv Univ. (Israel)); Saphier, D 
(israel Atomic Energy Commission, Yavne. Soreq Nuclear 
Research Center). 1983. NTIS (US Sales Only), PC A14/ 
MF AOl. File Number DE85780892. (CONF-831241— 
Summ.). 

From Joint US/Israeli meeting on safety and siting problems 


for power reactors in a small country; Haifa, Israel (20 Dec 1983). 
Published in summary form only. 


27412 (INIS-mf—9532, pp 103-108) RETRAN simula- 
tion of a PWR thermal hydraulic system. Knoll, A. (Mary- 
land Univ., College Park (USA). t. of Chemical and 
Nuclear Engineering). 1983. NTIS (US Sales Only), PC 
as A01. File Number DE85780892. (CONF-831241— 

jumm.). 
From Joint US/Israeli meeting on safety and siting problems 


for power reactors in a small — Haifa, Israel (20 Dec 1983). 
Published in summary form only. 


27413 (JAERI-M—83-173) PCI/SCC failure behavior of 
KWU/CE fuel rods. pg ge results in Over Ramp 
project. Kikuchi, Akira. (Japan Atomic Energy Research 
Inst., Tokyo). Oct 1983. 34p. (In Japanese). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE85700939. 
The Over Ramp (Studsvik Over Ramp-STOR) project is an 
international power ramping irradiation program for studying PCI/ 


NUCLEAR POWER 
Sart ieeeeraiteataeesieetenedioe, Lia enter: Wilesated, ten baiting Witter Chalee 


ERA-10/15 / 3764 


SCC failure behavior of PWR-fuel rods. The project had its activi- 
ties for about three years (Apr., 1977 - Dec., 1980) as the coopera- 
tion works of twelve participants composing nine countries. The 
present report introduces the irradiation data on the KWU/CE fuel 
rods in the project and discusses the failure behavior of PWR-fuel 
rods. 


27414 (NUREG/CP—0058-Vol.1, pp 253-266) PWR 
pressurizer modeling. Griffith, P. (Massachusetts Institute of 
Technology, Cambridge). Jan 1985. NTIS, PC A19/MF 
AOl - GPO $8.50. File Number T185901072. (CONF- 

8410142—Vol.1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

A non-equilibrium model for a PWR pressurizer is proposed. 
Heat and mass transfers occurring during various transients are ex- 
amined and the most significant retained. A variety of transients are 
calculated and compared to data taken on a small low pressure 
pressurizer. Good comparisons between the data and the analysis 
are obtained. The following conclusions can be drawn. The only 
significant heat transfer to the pool occurs during an insurge into an 
empty tank. Wall heat transfer is significant only during insurge 
transients when condensation occurs. Vapor is saturated virtually 
all the time. Liquid superheat is negligible. Heat transfer is practi- 
cally instantaneous on spray. The pool is generally stratified. 


27415 (CE-Trans—7755) Progress report on the 1300 
MW PWR nuclear power station construction programme. 
Poyatos, M. Translated from Revue Generale Nucleaire ; No. 
4, 321-331(Jul-Aug 1980). 23p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE85901117. DE85901117 

The main characteristics of the 1300 MW Plant and the 
changes which have occurred since the beginning of the project are 
described. The progress so far in the construction of 1300 MW 
Units is reviewed for each of the sites selected: Paluel, Flamanville, 
Saint-Alban, Cattenom and Belleville and Nogent. 
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REFER ALSO TO CITATION(S) 26768, 27410, 27445, 27451, 27452, 27539, 
27540, 27569, 27570, 27571, 27669 


27416 (BMI—796) Further evaluation of the folding prin- 
ciple for reactor cores. Dayton, R.W.; Simons, E.M.; Stang, 
J.H. (Battelle Memorial Inst., Columbus, OH (USA)). 18 
Dec 1952. Contract W-7405-ENG-92. 34p. NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number DE85009066. 

This report extends the study of the effect of reactor config- 
uration on heat transfer and fluid flow presented in BMI-T-27. A 
generalized comparison is presented which enables one to evaluate 
“through-drilled” and “folded” arrays having a minimum number of 
specified parameters. It is shown that a given folded array would 
have a lower conductive temperature difference than the corre- 
sponding drilled configuration in regions of low convective temper- 
ature difference. Since radial thermal stresses in a sold matrix 
would vary with conductive temperature difference, it follows that 
these stresses in the folded arrays would be lower than those in the 
corresponding drilled configurations. In general, the folded princi- 
ple appears to offer important potential advantages only for high- 
temperature, high-power, gas-cooled reactors. In such cases, the re- 
duction of thermal stresses might offset the fabrication problems 
which folding would create. 


27417 (IAE—3735/15) Multi-processor information and 
calculation system for in-pile and post-irradiation experi- 
ments. Bespalov, V.I.; Vinogradov, V.M.; Gavrilin, V.A. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1983. 15p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE85700966. 

Multi-processor information and computation system for ac- 
quisition processing and storage of data obtained from in-loop ex- 
periments conducted in MR reactor facilities is described. The 
structure of the system, its equipment and software are considered. 
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The system comprises two M-6000 computers and an SM-2 two- 
processor computer. The presence of translators from high-level 
FORTRAN and ALGOL language code libraries for floating point 
computations in the standard software of the SM-2 computer as- 
sures sufficient possibilities for the user’s data processing according 
to different techniques. The system was put into experimental oper- 
ation in 1982. The efficiency from its introduction according to pre- 
liminary estimations will make up 103.400 rouble/year. 


27418 (INIS-mf—9532, pp 91-95) Thermohydraulic tran- 
sient analysis of the HTGR pebble bed reactor. Saphier, D.; 
Rodnizky, J. (Israel Atomic Energy Commission, Yavne. 
Soreq Nuclear Research Center); Meister, G. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.)). 1983. 
NTIS (US Sales Only), PC Al4/MF AOl1. File Number 
DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for nome reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


27419 New approaches for high temperature gas cooled 
reactors (HTGRs). Kasten, P.R.; Bowers, H.I.; Cleveland, 
J.C. (Oak Ridge National Laboratory; Oak Ridge, Tennes- 
see). Proceedings, Intersociety Energy Conversion Engineering 
Conference; 3: 1598-1605(Aug 1984). (CONF-840804—). 

From Intersociety ae conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

Several approaches are stn evaluated in the U.S. HTR 
Program to explore designs which might improve the commercial 
viability of nuclear power. The general approach is to reduce the 
reactor power and increase the ability to use passive methods for 
removing heat following extreme accidents. One approach dis- 
cussed in this paper is represented by modular HTRs for which the 
unit size and design are constrained, such that extreme accidents do 
not result in significant release of radioactivity from the reactor cir- 
cuit. 


27420 Silicon-alloyed pyrocarbon coatings for fertile 
HTGR particles. Bullock, R.E. (GA Technologies Inc., San 
Diego, CA). pp 538-539 of 16th Biennial Conference on 
Carbon. University Park, PA; American Carbon Society 
(1983). (CONF-830711—). 

From 16. American Carbon Society biennial conference; La 


Jolla, CA, USA (17 Jul 1983). 
This paper describes the chemical preparation of protective 


coatings for the fuel particles of high-temperature gas-cooled reac- 
tors (HTGR). Two-phase mixtures of PyC and SiC were code pos- 
ited by feeding hydrocarbon (CsHs) and_silicon-containing 
(CHsSiCls) gases into high-temperature fluidized beds of particles 
to produce wide ranges of alloyed Si-PyC coatings by varying the 
Si content anywhere between zero for pure PyC and 70 wt% for 
pure SiC. The addition of SiC to PyC in alloyed coatings causes 
the strength and irradiation stability of the coatings to increase 
steadily with increasing Si content. The fission-product retention of 
Si-PyC is examined. It is determined that the diffusion coefficients 
for the higher Si content coatings are lower than those for pure 
PyC by at least a factor of about 200 and probably come within an 
order of magnitude of being as small as those for SiC in two of 
three cases studied. 


27421 A comparison of the characteristics of graphites ir- 
radiated at 600 and 900°C. Kennedy, C.R.; Eatherly, W.P.; 
Minderman, D. (Oak Ridge National Lab., Oak Ridge, TN). 
p 544-545 of 16th Biennial Conference on Carbon. Univer- 
he Park, PA; American Carbon Society (1983). (CONF- 


From 16. American Carbon Society biennial conference; La 
Jolla, CA, USA (17 Jul 1983). 

This paper presents the results of testing candidate graphites 
in the High Flux Intensity Reactor (HFIR) at Oak Ridge in order 
to assess their irradiation life expectancy. The selected graphite will 
be used in the reflector in the pebble-bed High Temperature Reac- 
tor in the Federal Republic of Germany (FRG). The assessment is 
based on dimensional stability, elastic constants from sonic testing, 
electrical resistivity from eddy current testing, the coefficient of 
thermal expansion, and eventual brittle-ring fracture testing. Thir- 
teen FRG grades have been irradiated and compared with four US 
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grades and one UK grade at temperatures of 620, 715, and 900°C. 
The results indicate that the reduction in life with increasing tem- 
perature is a consequence of the loss of accommodating volume by 
the anisotropic a- and c-axis crystallographic coefficients of thermal 
expansion. 


27422 Temperature, pressure, and oxidation effects on 
cesium diffusion in H-451 graphite. Hill, D.W.; Myers, B.F. 
(GA Technologies, Inc., San Diego, CA). pp 556-557 of 
16th Biennial Conference on Carbon. University Park, PA; 
American Carbon Society (1983). (CONF-830711—). 

From 16. American Carbon Society biennial conference; La 
Jolla, CA, USA (17 Jul 1983). 

This paper analyzes the diffusion of cesium fission products 
in the graphite web in a reactor core of a HTGR. The graphite 
web separates the fuel rods from the primary coolant gas. Knowl- 
edge of the diffusion characteristics of cesium in graphite is neces- 
sary for calculating the distribution of activity within the HTGR. 
The analysis of the diffusion profiles is based on a diffusion-trap- 
ping model in one dimension. The determination of the diffusion 
and trapping coefficients is made by using a computer program in 
which the experimental and calculated activity versus depth pro- 
files are compared. The effects of pressure and graphite oxidation 
on cesium diffusion are examined. 


27423 The effect of oxidizing atmosphere on strength loss 
in HTGR graphites. Heiser, J.H.; Finfrock, C.C.; Lees, B.S. 
(Brookhaven National Lab., Upton, NY). pp 558-559 of 16th 
Biennial Conference on Carbon. University Park, PA; 
American Carbon Society (1983). (CONF-830711—). 

From 16. American Carbon Society biennial conference; La 
Jolla, CA, USA (17 Jul 1983). 

This paper reports on studies involving various reactor 
grade graphites and the possible mechanisms leading to strength 
loss differences. Compressive and tensile specimens of six reactor 
grade graphites were oxidized. The compressive or tensile strengths 
were then determined using a Timus-Olsen Universal testing ma- 
chine following ASTM standard test specifications. Two possible 
mechanisms are proposed to explain the differences in strength loss 
given the same mass loss but different oxidants. One mechanism has 
the impurity iron located primarily in the filler particles and the 
second mechanism arranges the iron either uniformly throughout 
the binder or inhomogeneously dispersed in large pockets in the 
binder. 


27424 Cogeneration economics: A case for the HTGR. 
Sibold, B.B. (General Atomic Co., San Diego, CA). pp J-5- 
J.5.9 of 1982 Transactions of the American Association of 
Cost Engineers. Humphreys, K.K.; Humphreys, B.; McMil- 
lian, B.G. Morgantown, WV; American Association of Cost 
Engineers (1982). (CONF- 820615—). 

From 26. American Association of Cost Engineers annual 
meeting; Houston, TX, USA (27 Jun 1982). 

This paper presents an economic analysis of a privately 
owned cogenerating High Temperature Gas-Cooled Reactor 
(HTGR). The proposed analytical methodology can be applied to 
any ownership scenario including utility and utility/private industri- 
al consortia ownership. Topics considered include HTGR design, 
potential sites for steam grids, the Public Utility Regulatory Poli- 
cies Act of 1978 (PURPA), levelization, constant dollar analysis, 
groundrules and assumptions, comparative assessments, and a sensi- 
tivity analysis. The applications studied show coal energy costs to 
be higher (ranging from 7% to 260%) than those of the HTGR 
based on delivered steam thermal energy. The economic advantage 
of the HTGR over oil-fired plants is substantially greater for each 
application, ranging from 150-510%. It is concluded that even with 
very modest electric power credits, a private industry owned 
HTGR-SC/C plant provides electric and thermal energy at rates 
which significantly beat its coal fired competition for most applica- 
tions. 
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REFER ALSO TO CITATION(S) 27578, 27669, 27673 


27425 (INIS-mf—9532, pp 169-173) Divergent fuel chan- 
nels PHWR. Levine, S.H.; Notea, A. (Pennsylvania State 
Univ., University Park (USA)). 1983. NTIS (US Sales 
Onl y), PC Al4/MF AOl. File Number DE85780892. 
(CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 
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REFER ALSO TO CITATION(S) 27410, 27465, 27466, 27525, 27526, 27528, 
27529, 27530, 27532, 27534, 27538, 27549, 27550, 27574, 27575, 27689, 27701, 


27426 (CONF-850610—16) Plant-life extension planning 
for an operating LMFBR. King, R.W. (Argonne National 
Lab., Idaho Falls, ID (USA)). 1985. Contract W-31-109- 
ENG-38. 7p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85006828. 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 

The study concluded that continued EBR-II operation is 
certainly feasible for well beyond 10 more years, and that contin- 
ued demonstration of the unique inherent safety and operability fea- 
tures of a pool-type liquid-metal-cooled reactor and the demonstra- 
tion of a reasonable operating lifetime are very important and will 
provide invaluable information for the design and development of 
the next generation nuclear power plants. 


27427 (DOE/CL/98004—38) Cell liner design for 
LMFBR plants. Brolin, E.C.; Palm, R.E. (Burns and Roe, 
Inc., Oradell, NJ (USA)). Sep 1978. Contract AC15- 
76CL98004. 12p. (CONF-781004—200). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85009005. 

From Nuclear meeting; Basel, Switzerland (3 Oct 1978). 

Those areas or cells within LMFBR plants that contain ra- 
dioactive sodium systems are provided with certain design features 
which eliminate or limit potential sodium/concrete reaction and 
thus protect the concrete structure in the event of an accidental 
sodium spill. The principal design feature within these cells that 
controls sodium spill effects is the cell liner system. The descrip- 
tion, requirements and analysis of such a system design for the 
Clinch River Breeder Reactor Plant (CRBRP) is presented in this 
paper. The information included in this paper can be utilized direct- 
ly or can formulate the basis for design of cell liners for commer- 
cial scale LMFBR’s or future large scale liquid metal test facilities. 


27428 (FEI—1396) Heat transfer intensification in fast 


wer distribution in the assembly cross 
section. Kazachkovekij, O.D.; Zhukov, A.V.; Matyukhin, 
N.M.; Sorokin, A.P.; Rymkevich, K.S. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ob- 
ninsk. Fiziko-Ehnergeticheskij = 1983. 28p. (in Rus- 
sian). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE85700940. 

The results of experimental investigations of the interchannel 
mixing coefficients and temperature fields in fast reactor model fuel 
assemblies with opposite and unidirected windings under conditions 
of changing power distribution in the assembly cross section 
(power release of one fuel element character of distribution power 
in the assembly cross section) are reported. The variant of fuel ele- 
ment spacing with alternating smooth and ribbed fuel elements with 
Opposite windings as well as the variant of ribbed fuel elements 

with opposite windings in the fuel element rows are considered. 
Experiments have been performed using the thermohydraulic 
models of fuel assemblies of the BN-350 type fast reactors consist- 
ing of 37 fuel element simulators (Kh18N10T steel tubes with nich- 
rome spiral heaters and with aluminiun oxide backfilling) located in 
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a triangular lattice and enclosed in a hexahedral shell. Empirical 
formulas for calculating the temperature gradients in the fast reac- 
tor standard fuel assemblies (lateral, angular, central fuel elements) 
for several variants of screw fuel elements ribbing at linear power 
distribution in the assembly cross section are obtained. It is shown 
that in reactor fuel assemblies with fuel element opposite windings 
interchannel mixing intensification occurs. This leads to a consider- 
able equalization of coolant temperature increase in the assembly 
cross section and to reduction of temperature gradients in the near- 
wall fuel elements as compared with the variant of fuel elements 
spacing with unidirected windings. 


27429 (FEI—1479) Flow area blockage effect on the 
coolant rate distribution fast reactor fuel element bundle 
model, Zhukov, A.V.; Matyukhin, N.M.; Rymkevich, K.S. 
(Gosudarstvennyj Komite a a Ispol’ zovaniyu Atomnoj Eh- 
nergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1983. 
16p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE85700941. 

The results of studies of the coolant rate distribution in a 
blocked rod bundle are given. The experiments were carried out on 
a simplified fast reactor fuel bundle model. The model consists of 
19 tubes (elements) located in a triangular lattice and encased in a 
hexahedral shell. The ratio of the lattice pitch and element diameter 
is 1.17, element diameter is 19 mm, average in model cross section 
coolant rate is 0.5-2.5 m/s, part of blocked bundle cross section is 
0.55, Reynolds number is (6.7-33)x10°. The integral and local regu- 
larities of coolant flow along the perimeter and length of typical 
elements (central, intermediate, lateral, angular) are found. The re- 
sults of studies obtained using an electromagnetic transducer of 
local action are compared with the data of other authors. 


27430 (HEDL-SA—3258-FP) Further considerations for 
damping in heavily insulated pipe systems. Anderson, M.J.; 
Lindquist, M.R.; Severud, L.K. (Hanford Engineering De- 
velopment Lab., Richland, WA (USA)). 4 Jan 1985. Con- 
tract AC06-76FF02170. 14p. (CONF-850670—7). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE85008494. 

From ASME pressure vessel and piping division conference; 
New Orleans, LA, USA (24 Jun 1985). 

Over the past several years a body of test data has been ac- 
cumulated which demonstrates that damping in small diameter 
heavily insulated pipe systems is much larger than presently recom- 
mended by Regulatory Guide 1.61. This data is generally based on 
pipe systems using a stand-off insulation design with a heater annu- 
lus. Additional tests have how been completed on similar pipe sys- 
tems using a strap-on insulation design without the heater annulus. 
Results indicate some reduction in damping over the stand-off de- 
signs. Test data has also been obtained on a larger sixteen-inch di- 
ameter heavily insulated pipe system. Results of these two addition- 
al test series are presented. Revised damping values for seismic 
design of heavily insulated pipe systems are then recommended. 


27431 (PNCT-N—831-82-01, pp 31-36) Corrosion of 
stainless steel claddings by cesium iodide. Konashi, Kenji; 
Otsu, Minoru; Tateyama, Masahiko; Nagai, Shuichiro; 
Kaneko, Hiromitsu (Power Reactor and Nuclear Fuel De- 
velopment Corp., Tokai, Ibaraki (Japan). Tokai Works). Sep 
1982. NTIS (US Sales Only), PC A09/MF AOl. File 
Number DE85780801. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1981-March 
1982. 

A number of studies have been performed on the inner sur- 
face corrosion of claddings by fuel-cladding chemical interaction 
based on the information obtained by the post-irradiation examina- 
tion of FBR fuel pins. There are two types of corrosion. One is the 
corrosion observed within claddings such as the intergranular and 
matrix attacks. The other is the transport of cladding components 
into fuel, and the metallic deposit mainly consisting of iron is found 
on fuel surface and in fuel cracks. It has been widely accepted that 
free iodine reacts strongly upon stainless steel. However, in actual 
fuel pins, iodine tends to react upon a fission product, cesium, to 
form stable CsI. It has been suggested that the radiation-induced 
decomposition of CsI produces a sufficient amount of free iodine 
within fuel pins. In this paper, the experimental results on the effect 
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of oxygen potential on the corrosion of stainless steel by CsI are 
reported. The cladding tubes for the prototype FBR Monju were 
chosen as the specimens. The experimental method and the results 
are described. CsI may attack stainless steel at the higher oxygen 
potential than that controlled by Ni/NiO buffer. 


27432 (PNCT-N—831-82-01, pp 55-65) Development of 
automatic surface defect inspection of nuclear fuel pellets, (2). 
Improved inspection method and results. Suzuki, Yoshihiro; 
Suzuki, Masahiro; Shishido, Toshio; Kawasaki, Takao; 
Endo, "Hideo (Power Reactor and Nuclear Fuel Develop- 
ment Corp., Tokai, Ibaraki (Japan). Tokai Works). Sep 
1982. S (US Sales Only), PC A09/MF AOl. File 
Number DE85780801. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1981-March 
1982. 

Although the visual method has been widely employed to in- 
spect the surface defects of nuclear fuel pellets, it has been known 
to have such disadvantage as low throughput, the accuracy depend- 
ing upon the skill of personnel, and the high radiation exposure of 
personnel. In order to solve these problems, the authors have de- 
veloped the technology for the automatic inspection of surface de- 
fects to prepare for the production of Joyo MK-2 fuel pellets. In 
this paper, the results of pellet inspection are reported, as this 
equipment was incorporated in the fabrication line as the practical 
unit. The automatic inspection equipment developed is provided 
with air sensors, which detect such defects as corner chip, cylindri- 
cal chip and end chip. The equipment is composed of the stations 
for pellet storage, pellet conveying, surface inspection, unaccept- 
able pellet rejection and control. The output of the air sensors is 
converted to electric voltage, processed with a microcomputer, and 
displayed by digital expression. Finally, the visual inspection with 
the aid of an ITV is performed. It takes 6 sec to go through all the 
stations. 


27433 Sodium boiling experiments in the THORS Facili- 
ty. Gnadt, P.A.; Carbajo, J.J.; Dearing, J.F.; Levin, A.E.; 
MacPherson, R.E.; Montgomery, B.H.; Rose, S.D.; Thorn- 
ton, R.H.; Wantland, J.L. (Oak Ridge National Lab., TN) 


Nuclear Engineering and Design; 82: No. 2/3, 241-280(Oct 
1984). 


Experiments have been performed with 19- and 61-pin test 
assemblies in the Thermal-Hydraulic Out-of-Reactor Safety 
(THORS) Facility at the Oak Ridge National Laboratory (ORNL) 
since 1971. The THORS Facility is a high-temperature sodium 
system operated for the US Liquid Metal Fast Breeder Reactor 
(LMFBR) Safety Program. The facility is used primarily for testing 
simulated LMFBR fuel subassemblies. High-performance, electrical- 
ly heated fuel pin simulators (FPSs) duplicate the heat generating 
capabilities and the dimensional characteristics of the nuclear fuel 
pins. A number of test bundles have been built and operated to 
obtain base thermal-hydraulic data, inlet and heated zone blockage 
data, and transient boiling data. Tests were run at widely varying 
conditions of flow and power density. Testing with nonuniform 
power distribution across the bundle was also a part of the pro- 
gram. A 19-pin bundle with 12 peripheral guard heaters and a 6- 
subchannel blockage around the center pin in the heated zone was 
tested. The test program for this bundle was designed to determine 
if local boiling in the wake of the blockage propagates radially or 
axially during quasi-steady-state conditions. The subchannel analysis 
codes, SABRE and COBRA, accurately predict the extent of the 
boiling region. 


27434 Mechanical connection for a tubular assembly. 
Grover, J.M. (to Dept. of Energy). US Patent Application 
6-649,772. 12 Sep 1984. 19p. Contract AC06-76FF02170. 
Disclosed is a mechanical connection assembly for connect- 
ing two telescopically related parts together in a fluidtight relation. 
The system uses snap-in fasteners having flexible barbed tangs 
which are snapped into receiving holes formed in the parts being 
attached together. A locking pin can be inserted into a central aper- 
ture through the snap-in fastener to secure the fastener in the re- 
ceiving holes. The system also includes a seal having sealing sur- 
faces at least one of which is formed at an angle inclined relative to 
a true vertical. a metallic sealing element is interposed between the 
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sealing surfaces. The geometry of the sealing surfaces is capable of 
compensating for the differential thermal growth rates occurring 
when the two parts are made from dissimilar metals. 


DF. (U.S. Department {Ea Washington, D.C). Pre. 
° ergy, 
= Intersociety Energy Conversion Engineering Confer- 
: 1588-1591(Aug 1984), (CONF-840804—). 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

Commercial acceptance of the liquid metal reactor had its 
beginning with the Fermi reactor, over two decades ago. The pat- 
tern of industrialization since that time is discussed, contrasting do- 
mestic and foreign experience. The recent termination of the Clinch 
River reactor project marks a watershed in the U.S. approach to- 
wards commercialization. The increased emphasis on achieving cost 
competitive designs reflects an awareness that barriers to industrial- 
ization are institutional and financial, and not technological. 


27436 (BISI—21626) Structural transformations of a 9% 
Cr-2% Mo steel (type ZIOCDNbV 09-02) for use in steam 
generators for fast neutron reactors. Vilar, R.M.; Cizeron, 
G.; Pelletier, M. Translated from Journal of Nuclear Materi- 
als ; No. 102, 319-332(1981). 26p. NTIS (US Sales Only), 
PC "A03/MF A01. File Number DE85900943. DE85900943 

The transformations undergone by a 9 Cr-1 Mo-Nb-V steel 
on heating depend (a) on the structural condition previously devel- 
oped by quenching or tempering and (b) on the heating rate. TTT 
and CCT diagrams, plotted after austenitizing at 1000 and 1100°C, 
show only one transformation of a ferritic type at high temperature, 
producing a microstructure with equiaxed grains in which carbides 
of the MasCg type are dispersed; the apparent activation energy is 
123.3 kj/mol. At lower temperatures only a martensitic transporta- 
tion is observed; the martensite has a strip-type morphology and is 
partly self-tempered during cooling. 
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27437 (N—85-13882) Emerging space nuclear power 
needs. Redd, F.J.; Fornoles, E.V. (Air Fo Force Space Tech- 
nology Center, Kirtland AFB, NM (USA)). Apr 1984. 3p. 
NTIS, PC Al4/MF AO1. 

Growing interest in new classes of military and civil space 
systems which demand substantial increases in power over current 
satellites is generating a renewed interest in space qualified nuclear 
power systems. Indeed, one can say that power is a limiting tech- 
nology to the achievement of many future goals in space. The 
speed of nuclear power system development is currently limited by 
the lack of a clear distinct definition of system requirements. 
Emerging system requirements are discussed for the following 
fields: robust surveillance systems, survivable communication sys- 
tems with anti-jam capabilities, electric propulsion systems, and 
weapons applications. 


27438 (N—85-13893) Technology status of thermionic 
fuel elements for space nuclear power. Holland, J.W.; Yang, 
L. (GA Technologies, Inc., San Diego, CA (USA)). Apr 
1984. 19p. NTIS, PC A14/MF AOl1. 

In NASA, Lewis Research Center, space power, 157-169p., 
(N—85-13880 05-20). 

Thermionic reactor power systems are discussed with re- 
spect to their suitability for space missions. The technology status 
of thermionic emitters and sheath insulator assemblies is described 
along with testing of the thermionic fuel elements. 


27439 (N—85-13899) Advanced concepts liquid droplet 
radiator. Hertzberg, A. (Washington Univ., Seattle (USA)). 
Apr 1984. 10p. NTIS, PC A14/MF AO1. 

In NASA, Lewis Research Center, space power, 251-260 p., 
(N—85-13880 05-20). 
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An exploratory point design study was carried out on a shut- 
tle-launchable megawatt nuclear orbit transfer vehicle (OTV) with 
a 5000 kg payload capacity. The system, which consists of a fixed 
bed reactor, a Brayton cycle power conversion system, and a liquid 
droplet radiator (LDR) to reject heat, is deployable from a small 
package. The methods and technologies of this design are dis- 
cussed, as well as critical design problems. While this is a prelimi- 
nary study, it indicates that a space-nuclear reactor, combined with 
the LDR, make possible a continuous 10 MW(e) power station on 
orbit with a single shuttle launch. 


27440 (N—85-13900) Liquid droplet radiator - an ultra- 

heat rejection system for efficient energy conver- 
sion in Mattick, A.T.; Hertzberg, A. (Washington 
Univ., Seattle (USA)). Apr 1984. 14p. NTIS, PC Al4/MF 
AOl. 


In NASA, Lewis Research Center, space power, 261-274 p., 
(N—85-13880 05-20). 

A heat rejection system for space is described which uses a 
recirculating free stream of liquid droplets in place of a solid sur- 
face to radiate waste heat. By using sufficiently small droplets (100 
micron diameter) of low vapor pressure liquids the radiating drop- 
let sheet can be made many times lighter than the lightest solid sur- 
face radiators (heat pipes). The liquid droplet radiator (LDR) is less 
vulnerable to damage by micrometeoroids than solid surface radia- 
tors, and may be transported into space far more efficiently. Analy- 
ses are presented of LDR applications in thermal and photovoltaic 
energy conversion which indicate that fluid handling components 
(droplet generator, droplet collector, heat exchanger, and pump) 
may comprise most of the radiator system mass. Even the unopti- 
mized models employed yield LDR system masses less than heat 
pipe radiator system masses, and significant improvement is expect- 
ed using design approaches that incorporate fluid handling compo- 
nents more efficiently. Technical problems (e.g., spacecraft con- 
tamination and electrostatic deflection of droplets) unique to this 
method of heat rejectioon are discussed and solutions are suggested. 


27441 (N—85-13904) Dynamic conversion working group 
summary. Chaffee, N.; Sovie, R.J. (National Aeronautics 
and Space Administration, Houston, TX (USA). Lyndon B. 
— Space Center). Apr 1984. 3p. NTIS, PC Al4/MF 
AOl. 

In NASA, Lewis Research Center, space power, 297-299 p., 


(N—85-13880 cea 
The of dynamic conversion devices for use in solar 
and ouinine dynamic space power systems was addressed. Conver- 
sion systems considered were based on the use of Brayton, Stirling 
and Rankine cycles. Both organic and liquid metal Rankine cycles 
were included. The basic system considerations were: mission re- 
quirements, system attributes, system options, technology issues and 
constraints, and priorities of needed technology development. Mis- 
sion requirements, where dynamic conversion was considered ena- 
bling technology, were indentified along with the associated power 
levels and potential energy sources. When considering the system 
special attention was given to recommend operating tem- 
peratures and other significant discriminators. A list of prioritized 
tasks considered important for the successful development of dy- 
namic conversion systems for 1995 and beyond was compiled. 


(N—85-16611) Lunar nuclear power feasibility 
study. Final report. Erdman, C.A.; Tran, T. (Texas A and M 
Univ., College Station (USA)). "Nov 1984. 42p. (NASA- 
CR—171831). NTIS, PC A03/MF AO1. 

Based on review of literature and on limited examination of 
nuclear power systems now proposed for space applications, a nu- 
clear fission reactor powered system should be seriously considered 
as the first large (order of 50 kWe or greater) power system to be 
placed on a lunar base. With relatively minor modifications, the 
major one being addition of a cooled side shield, the proposed 100 
aa product of the SP-100 Program could be adapted for use on a 
lunar base. 


27443 Low power unattended defense reactor. Kirchner, 
W.L.; Meier, K.L. (Los Alamos National Laboratory, Los 
Alamos, NM). Proceedings, Intersociety Energy Conversion 


Engineering Conference; 3: 1612-1618(Aug 1984). (CONF- 
840804—). 
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From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

A small, low power, passive, nuclear reactor electric power 
supply has been designed for unattended defense applications. 
Through innovative utilization of existing proven technologies and 
components, a highly reliable, “walk-away safe” design has been 
obtained. Operating at a thermal power level of 200 kWt, the reac- 
tor uses low enrichment uranium fuel in a graphite block core to 
generate heat that is transferred through heat pipes to a thermoelec- 
tric (TE) converter. Waste heat is removed from the TEs by circu- 
lation of ambient air. Because such a power supply offers the prom- 
ise of minimal operation and maintenance (O&M) costs as well as 
no fuel logistics, it is particularly attractive for remote, unattended 
applications such as the North Warning System. 


27444 The Defense Terrestrial Reactor Program. 
Kirchner, W.L.; Colston, B.W. (Los Alamos National Labo- 
ratory, Los Alamos, NM). Proceedings, Intersociety Energy 
Conversion Engineering Conference; 3: 1619-1624(Aug 1984). 
(CONF-840804—). 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

The Defense Terrestrial Reactor (DTR) Program has as its 
goal the design, construction, and operation of a compact, inherent- 
ly safe, prototype 10 megawatt-electric (MWe) nuclear reactor. 
This standarized design could then be deployed to provide a secure 
energy supply for mission critical functions at selected military in- 
stallations. This paper outlines the background for selecting nuclear 
reactors for this application, including military power requirements 
and an assessment of energy supply alternatives; and developments 
in reactor technology, both design innovation and management 
techniques, that might be employed in the DTR Program to avoid 
the problems besetting the commercial reactor sector. A program 
plan for achieving a fully operational prototype in five years from 
date of prime contract award is included. 


2107 Regulation And Licensing 
REFER ALSO TO CITATION(S) 27565, 27773 


27445 (NUREG—0020-Vol.9-No.3) Licensed operating 
reactors. Status summary report, data as of February 28, 
1985. Volume 9, No. 3. (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Resource Management). 
Apr 1985. 403p. NTIS, PC A18/MF AOl - GPO. File 
Number T185901408. 

The US Nuclear Regulatory Commission's monthly Li- 
censed Operating Reactors Status Summary Report provides data 
on the operation of nuclear units as timely and accurately as possi- 
ble. This report is divided into three sections: the first contains 
monthly highlights and statistics for commercial operating units, 
and errata from previously reported data; the second is a compila- 
tion of detailed information on each unit, provided by NRC Re- 
gional Offices, IE Headquarters and the Utilities; and the third sec- 
tion is an appendix for miscellaneous information such as spent fuel 
storage capability, reactor years of experience and non-power reac- 
tors in the United States. 


27446 (NUREG—0304-Vol.10-No.1) Regulatory and 
technical reports (Abstract Index Journal). Compilation for 
first quarter 1985, January-March. Volume 10, No. 1, (Nu- 
clear Regulatory Commission, Washington, DC (USA). 
Div. of Technical Information and Document Control). Apr 
1985. 121p. NTIS, PC A06/MF A0O1 - GPO. File Number 
TI85901428. 

This compilation consists of bibliographic data and abstracts 
for the formal regulatory and technical reports issued by the US 
Nuclear Regulatory Commission (NRC) Staff and its contractors. It 
is NRC's intention to publish this compilation quarterly and to cu- 
mulate it annually. This issue covers January through March 1985. 
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27447 (NUREG—0940-Vol.4-No.1) Enforcement actions: 
significant actions resolved. Quarterly progress report, Janu- 
ary-March 1985. Volume 4, No. 1. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Inspection 
and Enforcement). Apr 1985. 539p. NTIS, PC A23/MF 
AO0l1 - GPO. File Number T185901409. 

This compilation summarizes significant enforcement actions 
that have been resolved during one quarterly period (January- 
March 1985) and includes copies of letters, Notices, and orders sent 
by the Nuclear Regulatory Commission to licensees with respect to 
these enforcement actions and the licensees’ responses. It is antici- 
pated that the information in this publication will be widely dis- 
seminated to managers and employees engaged in activities licensed 
by the NRC in the interest of promoting public health and safety as 
well as common defense and security. 


27448 (SKI-B—42-82) Methods used and results obtained 
by Studsvik on some NKA/SAEK-1 Data Workshop exer- 
cises. Poern, K. (Swedish Nuclear Power Inspectorate, 
Stockholm). 1983. 36p. (STUDSVIK-SD—83-3; STUDS- 
VIK-NR—83-229; SABK—1- S$(83)1). NTIS (US Sales 
Only), PC A03/MF AO01. File Number DE85700963. 

The paper describes the assumptions, statistical models and 
results for some benchmark cases which have been presented and 
discussed at the NKA/SAEK-1 Data Workshop at Studsvik Dec. 
15-16, 1982. The aim of the Workshop was a thorough discussion of 
various statistical models and methods for analysis of reliability 
data, especially for estimation of confidence/probability intervals. 
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27449 (EGG/PPD-NT—84-001) Requirements for new 
power reactor concepts. Atkinson, S.A.; Dickson, P.W.; 
Griebenow, M.L.; Harvego, E.A.; Lussie,. W.G. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Feb 1985. Contract ACO07- 
761D01570. 49p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE85009887. 

This report proposes a set of requirements and design goals 
for new power reactor concepts. Top-level requirements are com- 
petitive life-cycle costs, public acceptability, acceptable investment 
risk, and deployable before the year 2005. The requirements for 
public acceptability is interpreted in these requirements to mean 
proof of safety through a “walk-away-safe” test. It is included in 
the event that proposed advanced light water reactors, despite their 
enviable safety record, prove unacceptable to the public, and this 
public attitude succeeds in thwarting nuclear industry revitalization 
with conventional light water reactors. In that event, reactors meet- 
ing this proposed set of criteria must become a backup to maintain 
the nuclear option. Based on these top-level requirements, other re- 
quirements and design goals are determined. It is expected that 
these requirements will be improved and expanded under review by 
DOE, the utilities, and the industry. 


27450 (ERGONOMRAAD-R—24) Operator Training. A 
survey of needs, methods and use in some process industries, 
Wirstad, J. (Ergonomraad AB, Karlstad (Sweden)). Dec 
1983. 30p. (CONF-8310361—1). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE85700935. 

From European workshop on industrial computer systems, 
TC-6 man-machine communications; Brussels, Belgium (26 Oct 
1983). 

The report is also given as a position rt No. pp 8304. 

The eaitional ae job E chaasiak whieh eke other 


things has generated a need for better job training. Surprisingly in- 
creased process automation has lead to increased operator qualifica- 
tions, i.e. basic job training but also up-date and rehearsal training 
within certain fixed intervals. There are several, similar models for 
instructional system development available in the literature. One 
model which is of special interest integrates Operator Training de- 
velopment and Man-Machine Interfaces development. The extent to 
which Systematic Operator Training has been implemented varies 
with branches and companies. The nuclear power branch is given 
as an example in the report. This branch probably represents some- 
thing better than the average among the process industries. 
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27451 jh ae oat ee 
long-term HTGR goal of very high temperature 
ies Inc., San Diego, CA). 


McDonald, C.F. (GA Technolo 
Proceedings, Intersociety Energy version Engineering Con- 
ference; 3: 1516-1522(Aug 1984). (CONF-840804—). 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

From the onset of high temperature gas-cooled cooled reac- 
tor (HTGR) activities in the 1950s, the ultimate application of very 
high temperature operation for process heat use was recognized. 
When developed, it is projected that the very high temperature re- 
actor (VHTR) will meet the needs of the synthetic fuel industry in 
the early decades of the 21st century. This paper highlights an or- 
derly deployment strategy for advancing from an established reac- 
tor technology base to VHTR operation. 


27452 oe and application of a gas cooled reac- 
tor co-generation plant engineering simulation. Meyer, R.A.; 
Hooke, W.B.; Knight, D.D.; Switick, D.M. (General Elec- 
tric Company, Advanced Nuclear Technology Operation, 
Sunnyvale, California). Proceedings, Intersociety Energy Con- 
version Engineering Conference; 3. 1510-1515(Aug 1984). 
(CONF-840804—). 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

The approach and objectives for an engineering simulation 
of a gas cooled reactor-cogeneration process steam plant are de- 
scribed. The code structure and typical transient results are present- 
ed to indicate the code capabilities and to demonstrate its uses on 
the project. 


27453 National Low Temperature Neutron Irradiation 
Facility. Coltman, R.R. Jr.; Klabunde, C.E. Jr.; Young, 
F.W. Jr. (Oak Ridge National Lab., TN (USA)). Journal of 
Nuclear Materials; 123: No. 1-3, 1357-1358(May 1984). 
(CONF-830942—). Contract W-7405-ENG-26. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

The Materials Sciences Division of the United States De- 
partment of Energy will establish a National Low Temperature 
Neutron Irradiation Facility (NLTNIF) which will utilize the Bulk 
Shielding Reactor (BSR) located at Oak Ridge National Laborato- 
ry. The facility will provide high radiation intensities and special 
environmental and testing conditions for qualified experiments at no 
cost to users. This report describes the planned experimental capa- 
bilities of the new facility. 
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27454 (EGG-M—07985) Nuclear power plant simulation 
using advanced simulation codes through a state-of-the-art 
workstation. Laats, E.T.; Hagen, R.N. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1985. Contract AC07-761D01570. 
5p. (CONF-850709—3). NTIS, PC A02/MF AOl. File 
Number T185009971. 

From National computer conference; Chicago, IL, USA (22 
Jul 1985). 

The Nuclear Plant Analyzer (NPA) currently resides in a 
Control Data Corporation 176 mainframe computer at the Idaho 
National Engineering Laboratory (INEL). The NPA user commu- 
nity is expanding to include worldwide users who cannot consist- 
ently access the INEL mainframe computer from their own facili- 
ties. Thus, an alternate mechanism is needed to enable their use of 
the NPA. Therefore, a feasibility study was undertaken by EG and 
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G Idaho to evaluate the possibility of developing a standalone 
workstation dedicated to the NPA. 


27455 (FEI—1460) Effect of inlet azimuthal flow rate 
nonuniformity on the coolant flow in a nuclear reactor cylin- 
drical manifold. Kumaev, V.Ya.; Leonchuk, M.P. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1983. 18p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE85700932. 

A technique for numerical solution of two-dimensional equa- 
tions of liquid motion with flow-off among porous disks, simulating 
distributing header of nuclear reactor is presented. The equations 
were obtained by integrating Navier-Stokes equations according to 
header height. Liquid distribution for symmetrical flows without 
rotation is of continuous character, described by asymptotic cubic 
parabola, which is supported by experimental data. The distribu- 
tions result in qualitative distortion of the picture of averaged liquid 
flow in distributing headers. The occurrence of vortexes, which in- 
tensity can achieve considerable values and result in large decrease 
of selection rate in vortex region is noted. The selection rate can 
assume negative values (reverse flows) for the definite parameters 
of the header and intensive disturbances. It was concluded that the 
distributing header represents the intensifier of inlet hydraulic non- 
uniformity in wide range of header parameters and Reynolds num- 
bers. Vortex formation was not revealed in collecting header for 
time radial liquid outlet. 


27456 (IKE—6-148) Accuracy of PWR burnup calcula- 
tions. Meamari, E. (Stuttgart Univ. (Germany, F.R.). Inst. 
fuer Kernenergetik und Energiesysteme). May 1984. 95p. 
(In German). NTIS (US Sales Only), PC A05/MF AOl. 
File Number DE85750981. 

The commonly applied methods for calculating the long 
time behaviour of a PWR use cross section libraries, which are pre- 
calculated using constant spectral parameters. In this investigation 
the influence of a realistic space and time dependent variation of 
the spectral parameters during reactor operation on the effective 
cross sections has been examined. For PWR calculations based on 
macroscopic cross section libraries, the resulting errors have been 
found to be up to 3% for the cross sections and 0.8% for the local 
multiplication factor. Reactor burnup calculations with a micro- 
scopic cross section base are more accurate. The interpolated mi- 
croscopic cross sections include errors up to 1.5%. The errors of 
the macroscopic cross sections for the core zones reduce to 0.5%, 
because in this model the fuel inventory is recalculated for each re- 
actor state. The corresponding maximum errors in the local multi- 
plication factors are 0.1%. 


27457 (INIS-mf—9532, pp 186-191) Mock-up measure- 
ments to improve power-reactor predictions. Wagschal, J.J.; 
Yeivin, Y. (Hebrew Univ., Jerusalem (Israel). Racah Inst. of 
Physics). 1983. NTIS (US Sales Only), PC A1l4/MF AOl1. 
File Number DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 


for power reactors in a small country; Haifa, Israel (20 Dec 1983). 
Published in summary form only. 


27458 (INIS-mf—9532, pp 203-205) Generalized bias op- 
erator method. Application in two dimensional diffusion cal- 
culation. Fahima, Y.; Ronen, Y. (Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Dept. of Nuclear Engineering). 


1983. NTIS (US Sales Only), PC Al4/MF AO0Ol. File 
Number DE85780892. (CONF-831241—Summ.). 
From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 
Published in summary form only. 


27459 (INIS-mf—9532, pp 206-209) Monte Carlo calcu- 
lations of the effective density factor (delta eigenvalue). 
Enosh, M.; Salmi, U.; Shalitin, D.; Wagschal, J.J.; Yeivin, 
Y. (Hebrew Univ., Jerusalem (Israel). Racah Inst. of Phys- 
ics). 1983. NTIS (US Sales Only), PC Al4/MF AO1. File 
Number DE85780892. (CONF-831241—Summ. ). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 
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Published in summary form only. 


27460 (INIS-mf—9532, pp 210-212) History-rotation 
technique for Monte Carlo calculations in azimuthally sym- 
metric geometries. Goldstein, M. (Israel Atomic Energy 
Commission, Beersheba. Nuclear Research Center-Negev). 
1983. NTIS (US Sales Only), PC Al4/MF AOl. File 
Number DE85780892. (CONF-831241—Summ.). 


From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 
Published in summary form only. 


27461 (INIS-mf—9532, pp 213-217) Estimation of bias in 
Monte Carlo criticality calculations. Elperin, T.; Dubi, A. 
(Ben-Gurion Univ. of the Negev, Beersheba (Israel). a 
of Nuclear Engineering). 1983. NTIS (US Sales Only), 
Al14/MF AO1. File Number DE85780892. (CONF-831241— 
Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


27462 (INIS-mf—9532, pp 218-221) Recursive discrete 
ordinates (RSN) method for estimating importance function 
distributions. Greenspan, E.; Goldstein, M.; Kinrot, A. 
(Israel Atomic Energy Commission, Beersheba. Nuclear Re- 
search Center-Negev). 1983. NTIS (US Sales Only), PC 
A14/MF AO1. File Number DE85780892. (CONF-831241— 
Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


27463 (INIS-mf—9532, pp 279-282) Approach to optimi- 
zation of boron concentration measurement by means of ther- 
mal neutron absorption. Ingman, D.; Notea, A.; Taviv, E. 
(Technion-Israel Inst. of Tech., Haifa. Dept. of Nuclear En- 
gineering). 1983. NTIS (US Sales Only), PC Al4/MF AOl1. 
File Number DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 
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27464 (CEA-CONF—7325) Experimental tests on buck- 
ling of torispherical heads comparison with plastic bifurcation 
analysis. Roche, R.L.; Autrusson, B. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). Jun 
1984. 31p. (CONF-840647—32). NTIS (US Sales Only), PC 
A03/MF A0O1. File Number DE85751097. 

From ASME pressure vessel and piping conference; San An- 
tonio, TX, USA (17 Jun 1984). 

Sixteen torispherical heads have been tested under internal 
pressure. All these heads were made by cold spinning from mild 
steel plates. Deflections on the axis and in the knuckle region have 
been recorded. As an practical result of these experiments, buckling 
pressure is given for each tested head. It is also indicated the maxi- 
mum pressure reached during the tests, this pressure is very higher 
than the buckling pressure. It is also seen that buckling pressure is 
little sensitive to initial geometric imperfections. These experimental 
buckling pressure are compared with computation results obtained 
by plastic bifurcation analysis. Five different models of bifurcation 
matrix have been considered. If tangent matrix is unconservative, 
the use of tangent modulus (in lieu of YOUNG's modulus) is over- 
conservative. Finally a mixing of tangent normal modulus and 
secant shearing modulus seems to be a good enough model (not to 
far from experimental results, and with not to large standard devi- 
ation). 
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27465 (CEA-CONF—7326) Appraisal of allowable loads 
by simplified rules. Moulin, D.; Roche, R.L. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Jun 1984. 22p. (CONF-840647—-34). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE85751098. 

From ASME pressure vessel and piping conference; San An- 
tonio, TX, USA (17 Jun 1984). 

This paper presents a simplified method of analysis of buck- 
ling of thin structures like those of L.M.F.B.R.'s. The edification of 
the method is very similar to methods used for buckling of beams 
and columns having initial geometric imperfections and buckling in 
the plastic range. Particular attention is paid to the stress hardening 
of material involved (austenitic steel) and to possible unstable post 
buckling of thin structures. The analysis method is based on elastic 
calculation and diagrams that take into account various initial geo- 
metric defects. 


27466 (CEA-CONF—7327) Experimental and analytical 
study on buckling of fluid - coupled structures during a seis- 
mic load. Barthelet, B.; Geoffroy, P.; Combescure, A. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Jun 1984. 15p. (CONF-840647—34). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE85751099. 

From ASME pressure vessel and piping conference; San An- 
tonio, TX, USA (17 Jun 1984). 

Seismic analysis of a liquid metal fast breeder reactor is gen- 
erally made with a linear dynamic model. The structure response is 
a combination of modes n = 1 for horizontal earthquakes and n = 
0 for vertical earthquakes. The resulting loading is used for stability 
calculation on "static equivalent” models. This procedure may not 
be correct for two main reasons: geometrical defects and large dis- 
placements could change significantly the behaviour of the struc- 
tures, the dynamic buckling pressure could be different of the static 
buckling pressure. To answer to these questions an experimental 
and analytical study on buckling of fluid - coupled structures 
during a seismic load has been performed by Electricite de France, 
the Commissariat a l'Energie Atomique and the Universite de Com- 
piegne. 


27467 (CEA-CONF—7328) Computation of buckling of 
imperfect cylinder under axial compression. Combescure, A.; 
Bastien, R. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France)). Jun 1984. 20p. (CONF-840647— 
35). NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE85751100. 

From ASME pressure vessel and piping conference; San An- 
tonio, TX, USA (17 Jun 1984). 

The object of this paper is to give the results of the compu- 
tation by the CASTEM code INCA of the buckling of “perfect” 
and imperfect cylinders under axial compression. The perfect cylin- 
ders where designed to buckle as elastically as possible. It is shown 
that the buckling is in fact occurring because of the plasticity. The 
computation of the perfect cylinders is done with the very classical 
technique of the computation of non axisymmetric buckling of a 
structure which has an axisymmetric predeformations. The compu- 
tation of the axisymmetric imperfect cylinder uses the same tech- 
nique. The computation of quasi axisymmetric imperfect cylinders 
is done using a quasi axisymmetric shell element. The comparison 
of computed and experimental data is rather good. 


27468 (CEA-CONF—7329) Design against elasto plastic 
buckling of shells proposition of a methodology. Combescure, 
A. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France)). Jun 1984. 22p. (CONF-840647—36). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE85751101. 

From ASME pressure vessel and piping conference; San An- 
tonio, TX, USA (17 Jun 1984). 

This paper intends to propose a methodology to design 
structures against buckling under primary loads. The strategy essen- 
tially consists of the classification of structures in three categories: - 
stiff structures that buckle in the plastic regime, - soft structures 
that buckle in the elastic regime, - intermediate structure that 
buckle in between. A way to proceed for each type of structure is 
proposed. A comparison between an experimental and a theoretical 
prediction is done for each type of structures. 
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27469 (CEA-N—2408) Fatigue crack initiation in Geo- 
metric Singularities (sharp notches). Roche, R. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Jul 1984. 57p. (In French). NTIS (US Sales 
Only), PC A04/MF A01. File Number DE85751072. 

Geometric Singularities are parts designed with sharp 
notches (or crack-like shapes). Conventional fatigue analysis meth- 
ods are not applicable to such parts. This paper contains a review 
of the knowledge concerning fatigue behavior of sharp notches and 
a practical method to prevent fatigue crack initiation is proposed. 
The method is based on the evaluation of cyclic strain range at a 
distance d from the notch tip. This distance d is characteristic of 
the material. Real cyclic strain range is derivated from elastic com- 
putations with the help of Neuber’s rule. 


27470 (EGG-MS—6546) Advanced ultrasonic field 
system: a status report. Mikesell, C.R.; Beller, L.S. (EG and 
G Idaho, Inc., Idaho Falls (USA)). Feb 1984. Contract 
AC07- 761D01570. 23p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85011959. 

An advanced ultrasonic system was developed to obtain 
highly reproducible inspection data and to overcome certain limita- 
tions encountered with the manual scanning method. Experience 
from field operations from 1976 through 1980 is discussed. The 
scope includes a description of the computer controlled system, 
personnel training, inservice inspections, data analysis, and current 
upgrading of the system. 


27471 (EPRI-NP—4034) Applications of medical ultra- 
sonic testing technology to the utility industry. Final report. 
Neeley, V.I. (VinTek, Inc., Richland, WA (USA)). May 
1985. 46p. Research Reports Center, P.O. Box 50490, Palo 
Alto, CA 94303. File Number T185920628. 

A preliminary demonstration showed that recent advances in 
real-time ultrasonic imaging techniques made in diagnostic medicine 
can be adapted for power plant inspections. In particular, this tech- 
nology offers great advantages for piping and pressure vessel in- 
spections in nuclear power plants. 


27472 (GEAP—24173) Turbulence and rod vibrations in 
an annular region with upstream disturbances. Mulcahy, 
T.M.; Yeh, T.T.; Miskevics, A.J. (General Electric Co., San 
Jose, CA (USA). Nuclear Energy Engineering Div.). Jan 
1979. Contract AC02-77ET34209. 58p. (ANL-CT—79-12; 
COO—4175-8). NTIS, PC A04/MF A01; 1; GPO Dep. File 
Number DE85005942. 

Disturbances in nominally parallel flow are produced by the 
use of grids upstream of a flexible rod in an annular region. The 
turbulence decay in the annular region and the vibrations of the 
same rod are measured for a wide range of flow velocities, grid 
configurations, and hydraulic diameters typical of those found in 
nuclear reactors. The creation and characterization of the upstream 
flow disturbances as a test parameter are the unique contributions 
of the work. Flow characterization includes mean velocity distribu- 
tions, turbulence intensities, turbulence energy spectra, and integral 
turbulence scales. The data show that upstream turbulence propa- 
gated well into the annular region with the largest hydraulic diame- 
ter and had a significant effect on the rod vibration. However, for 
the smallest hydraulic diameter the upstream disturbances decayed 
very rapidly and the rod vibration was nearly identical for different 
upstream disturbances. Design implications are that the effects of 
upstream disturbances on rod vibrations can be minimized by close 
packing of the components, otherwise disturbances can dominate 
the excitation of a ro’ in a parallel flow. 


27473 (GKSS—84/E/44) Irradiation experiments related 
to reactor safety in particular pressure vessel steels. Ahif, J. 
(GKSS-Forschungszentrum Geesthacht G.m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.)). 1984. 16p. Special print 
from Nucl. Eng. Des. (1984) v. 81(2) p. 231-245. 

The dependence of neutron induced embrittlement of reactor 
pressure vessel steels on irradiation temperature and neutron expo- 
sure was investigated for steels with different copper content. A 
pronounced increase of the ductile to brittle transition temperature 
shift with decreasing irradiation temperature was found and quanti- 
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tatively determined. The influence of the neutron energy spectrum 
and flux density on the embrittlement was not significant. Rigs for 
irradiating assemblies of fracture mechanics specimens (CT and 
WOL) up to 100 mm thickness and also for irradiation experiments 
under cyclic loading were developed. Irradiation experiments with 
these rigs are in progress. Creep experiments on canning tubes 
under different load conditions (uniaxial load and biaxial load under 
internal and external overpressure) as well as an irradiation device 
for investigating defective PWR fuel rods are briefly reported. 


a (INIS-mf—9532, pp = Setting reliability goals 
for decay heat removal in small countries. Kasten- 
berg, W.E. (California Univ., Los Angeles (USA). School 
of Engineering and Applied Science). 1983. NTIS (US Sales 
Only), PC Al4/MF AOl. File Number DE85780892. 
(CONF-831241—Summ.). 
From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small a Haifa, Israel (20 Dec 1983). 
Published in summary form only. 
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27475 (INIS-mf—9532, pp 248-250) Dimension measure- 
ments of gaps in calibration fuel element. Trichter, F.; Notea, 
A.; Segal, Y. (Technion-Israel Inst. of Tech., Haifa. Dept. 
of Nuclear Engineering). 1983. NTIS (US Sales Only), PC 
A14/MF AO01. File Number DE85780892. (CONF-831241— 
Summ.). 

a Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


27476 Ex-reactor determination of thermal gap conduct- 
ance between uranium dioxide and Zircaloy-4. Stage II: high 
Garnier, J.E.; Begej, S. (Pacific Northwest 


gas pressure. 

Lab., Richland, WA). pp 250-255 of Proceedings of the 

ighth symposium on thermophysical properties. Vol. II. 
ermophysical properties of solids and of selected fluids 


for energy technology. Sengers, J.V. (ed.). New York, NY; 
American Society of Mechanical Engineers (1982). 

A study of thermal gap conductance (H/sub g/) between de- 
pleted UO, and Zircaloy-4 was performed using a transient laser 
pulse technique under varying conditions of gas pressure (0.1 to 7 
MPa), temperature (283 to 673K), gas composition (He, Ar, He-Xe, 
and He-Ar mixtures) and gap width (5.9 and 23.1 pm). At fixed gap 
width, H/sub g/ exhibits a strong dependence on gas pressure be- 
tween 0.1 and 1 MPa. Increasing the Xe or Ar concentration at any 
given temperature and gas pressure causes a decrease in H/sub g/. 
Over the Pressure range of 1 to 7 MPa or Ar and He, H/sub g/ 
increases in accordance with the reported increase in gas thermal 
conductivity. At a gap of 5.9 ym, H/sub g/ exhibits a pronounced 
maximum at gas pressures between 0.1 and 2 MPa for He and He- 
Xe (89:11) gas mixtures and progressively diminishing with: de- 
creasing temperature; increasing Xe or Ar concentration; and in- 
creased gap width. Comparison is made with an ideal expression for 
thermal gap conductance. Discussion of mechanism(s) of heat trans- 
fer under narrow gap conditions is given to account for the ob- 
served behavior. 20 references, 13 figures, 1 table. 
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27477 (ERGONOMRAAD-R—23) Opinion of experts in 
the assessment of reliability in nuclear power plant operation. 
Inventory and evaluation of methods. Akersten, P.A.; Wir- 

J. (Ergonomraad AB, Karlstad (Sweden)). Jun 1983. 
135p. (In Swedish). NTIS (US Sales Only), PC A07/MF 
A01. File Number DE85700934. 

An inventory of methods used for quantifying of the opinion 
of experts for use in fault tree evaluations is presented. A number 
of different methods are evaluated and future research is recom- 
mended for three, namely 1. Saatys Analytical Hierarchy Process. 
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2. Embreys SLIM-method with variations. 3. Methods for feed- 
back from the expert group during evaluation. 


27478 (FRNC-TH—1721) Automatic diagnostic methods 
of nuclear reactor collected signals, Lavison, P. (Universite 
de Technologie de Compiegne, 60 (France)). Mar 1978. 
125p. (In French). NTIS (US Sales Only), PC A06/MF 
AOl. File Number DE85751103. 

This work is the first phase of an opwall study of diagnosis 
limited to problems of monitoring the operating state; this allows to 
show all what the pattern recognition methods bring at the process- 
ing level. The present problem is the research of the control oper- 
ations. The analysis of the state of the reactor gives a decision 
which is compared with the history of the control operations, and 
if there is not correspondence, the state subjected to the analysis 
will be said ‘abnormal’. The system subjected to the analysis is de- 
scribed and the problem to solve is defined. Then, one deals with 
the gaussian parametric approach and the methods to evaluate the 
error probability. After one deals with non parametric methods and 
an on-line detection has been tested experimentally. Finally a non 
linear transformation has been studied to reduce the error probabili- 
ty previously obtained. All the methods presented have been tested 
and compared to a quality index: the error probability. 


27479 (FRNC-TH—1724) Nuclear and thermal power 
plant components monitoring by pattern recognition methods. 
Chehade, M. (Institut National Polytechnique, 38 - Greno- 
ble (France)). May 1981. 223p. (In French). NTIS (US Sales 
Only), PC A10/MF A0O1. File Number DE85751105. 

This study deals with the monitoring of complex systems 
with the aim of diagnosing failures or degradation of operation. 
The different monitoring and diagnostic techniques are reviewed 
and a statistical analyses of data is presented. The hardware and 
software for the acquisition and processing of data are presented. 
The method of monitoring is applied to the extraction valve and 
the pressurizer discharge isolation valve surveillance. 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 26859, 26862, 26864, 27555, 27578, 28164, 
28707, 28717 


27480 (KFK—3795) Emission of Tc-99 from nuclear fa- 
cilities. Luxenburger, H.J.; Schuettelkopf, H.; Bohn, B. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Hauptabteilung Sicherheit). Nov 1984. 3lp. (in 
German). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE85751499. 

No noticeable Tc-activities are emitted from nuclear power 
stations. The emissions with the gaseous effluents exceed but rarely 
the detection limit of 25 nCi/h. Likewise, the emission with the 
liquid effluents remains below the detection limit of about 0.5 nCi/ 
m*. Neither can a remarkable emission be recorded from the facili- 
ties of the Central Decontamination Services Department (HDB) of 
KfK. The emissions from the evaporation system for low level so- 
lutions and from the evaporation system for low level solutions and 
from the incineration facility for solid wastes do not exceed or 
rarely exceed to a minor extent the detection limit of 0.3 pCi/m* 
waste air. Also with the liquid effluents only minor Tc-amounts are 
discharged of 0.3 nCi/m® at the maximum. In the distillate of the 
medium level solutions discharged from the Karlsruhe Reprocess- 
ing Plant (WAK) to HDB as so-called tritiated water 2 nCi/m* Tc- 
99 at the maximum are contained. Only in the gaseous effluents 
from the evaporation system for medium level solutions emissions 
of up to 14 pCi/m® can be detected. The detection limits are almost 
permanently exceeded by the gaseous effluents from WAK. Small 
amounts of Tc-99 of 7 pCi/m® exhaust air at the maximum are re- 
leased to the environment. However, the amount of Tc accumulat- 
ed over the sampling period is insignificant from the radioecologi- 
cal point of view. 
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27481 (KFK—3796) Retention of elemental **'I by acti- 
vated carbons under extreme conditions. Deuber, H. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Lab. fuer Aerosolphysik und Filtertechnik 1). Nov 1984. 
38p. (In German). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE85751532. 

Under extreme conditions (temperature: 180°C), which, 
however, are not to be expected in the annulus of a pressurized 
water reactor during a design basis accident, no significant differ- 
ence was found in the extent of the retention of I-131 loaded as ele- 
mental iodine, by various fresh and aged commercial activated car- 
bons (at the same aging time). With fresh carbons, the I-131 passing 
through deep beds of activated carbon was in a nonelemental form. 
To the contrary, with aged carbons, also elemental I-131 passed 
through equivalent carbon beds. 


27482 (NUREG—0017-Rev.1) Calculation of releases of 
radioactive materials in gaseous and liquid effluents from 

pressurized water reactors (PWR-GALE Code). Revision 1. 
Chanidensehinats T.; Lee, J.Y.; Willis, C.A. (Nuclear Regu- 
latory Commission, Washington, DC (USA). Office of Nu- 
clear Reactor Regulation). Apr 1985. 208p. NTIS, PC A10/ 
MF AO! - GPO. File Number T185901430. 

This report revises the original issuance of NUREG-0017, 
“Calculation of Releases of Radioactive Materials in Gaseous and 
Liquid Effluents from Pressurized Water Reactors (PWR-GALE- 
Code)” (April 1976), to incorporate more recent operati data 
now available as well as the results of a number of in-pla:.. meas- 
urement programs at operating pressurized water reactors. The 
PWR-GALE Code is a computerized mathematical model for cal- 
culating the releases of radioactive material in gaseous and liquid 
effluents (i.e., the gaseous and liquid source terms). The US Nucle- 
ar Regulatory Commission uses the PWR-GALE Code to deter- 
mine conformance with the requirements of Appendix I to 10 CFR 
Part 50. 


2206 Research, Test, And Experimental Reactors 


REFER ALSO TO CITATION(S) 26950, 27402, 27426, 27451, 27523, 27532, 
27617, 27626, 27647, 27648 


27483 (GKSS—84/E/40) Remarks on the demands for 
the qualification of high density fuel. Krull, W. (GKSS-Fors- 
chungszentrum Geesthacht G.m.b.H., Geesthacht-Tesper- 
hude (Germany, F.R.)). 1984. 18p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85751501. 

Research reactors using today highly enriched uranium 
(HEU) will be obliged within the next years to use low enriched 
uranium (LEU). The qualification of this fuel is a major task re- 
searches are doing world-wide. As qualification can be a relative 
statement the demands on the qualification of high density fuel 
from the standpoint of a research reactor operator are given. The 
needed qualification steps are described: test of miniplates, test fuel 
elements and whole core conversion. The different demands on the 
qualified fuel from the fuel fabricator, the licensing procedure and 
the reactor operator are discussed. Finally the status of qualification 
for high density fuel is summarized. 


27484 (INIS-mf—9482, pp 81) Characteristics of radi- 
ation field in WWR-S reactor thermal column area. Neruda, 
O.; Podzimek, F. (Vojensky Lekarsky Vyzkumny a Dosko- 
lovaci Ustav J.E. Purkyne, Hradec Kralove (Czechoslova- 
kia)); Spurny, F.; Votockova, I.; Barta, K. (Ceskoslovenska 
Akademie Ved, Prague. Ustav Dozimetrie Zareni); Prouza, 
Z.; Hermanska, J. (Karlova Univ., Prague (Czechoslovakia). 
Biofyzikalni Ustav); Skubal, A. (Ceske Vysoke Uceni Tech- 
nicke, Prague (Czechoslovakia). Fakulta Jaderna a Fysi- 
kalne Inzenyrska); Nikodemova, D.; Galan, P. Aug 1983. 
(In Slovak). NTIS (US Sales Only), PC AN8/MF A011. File 
Number DE85780916. (CONF-8311230—. ibsts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 
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27485 (INIS-mf—9532, pp 235-236) Neutron radiography 
at the Breazeale nuclear reactor. Notea, A.; Levine, S.H.; 
McMaster, I.B. (Pennsylvania State Univ., University Park 
(USA)). 1983 NTIS (US Sales Only), PC Al4/MF AO1. 
File Number DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


27486 (NUREG/CR—4031-Vol.2) Neutron spectral char- 
acterization for the fifth Heavy Section Steel Technology 
(HSST) irradiation series: "neutronics calculations”. Volume 
2. Williams, M.L.; Remec, I.; Kam, F.B.K. (Oak Ridge Na- 
tional Lab., TN (USA)). Mgr 1985. Contract AC05- 
840OR21400. 42p. (ORNL/TM—9423/V2). NTIS, PC A03/ 
MF AO! - GPO. File Number T185008720. 

A series of calculations has been completed to compute do- 
simeter activation in the Oak Ridge Research Reactor (ORR) 
HSST Simulator Experiment. Comparison of calculated and experi- 
mental results shows that calculations redict dosimeter ac- 
tivities on the average of about 15%. The C/E values indicated the 
now familiar tendency to become lower as more iron is penetrated. 
The dosimeters in front of the simulator (and behind the thermal 
shield) typically have C/E values of 0.9 to 1.0, while those at the 
back of the similator have values of 0.7 to 0.85. The calculations 
also show shifted axial distribution relative to the measurements: 
the C/E values near the bottom of the core are about 15% to 20% 
higher than those near the top. This is probably due to a discrepan- 
cy in the axial power distribution computed with ViPOR/VEN- 
TURE. The axial distribution of fuel obtained from the correlation 
in VIPOR could possibly be causing the power shift, although this 
speculation has not been verified. There is also, perhaps, a slight 
tendency for the C/E values to increase along the x (the coordinate 
parallel to the reactor face) traverse from the reactor centerline to 
a point near the core boundary; however, this variation is much 
less than in the axial direction. The results obtained with different 
dosimeters appear generally to be reasonably consistent, except that 
the ““Ti C/E values seem to be consistently lower than for the 
other dosimeters. 


27487 (NUREG/CR—4031-Vol.3) Neutron spectral char 
acterization for the fifth Heavy Section Steel Technology 
(HSST) irradiation series: “neutronics exposure parameters”. 
Volume 3. Remec, I.; Stallmann, F.W.; ak F.B.K. (Oak 
Ridge National Lab., TN (USA)). Mar 1985. Contract 
AC05-840R21400. 31p. (ORNL/TM—9423/V3). NTIS, PC 
A03/MF AO1 - GPO. File Number T185009124. 

This is the third volume of a three-volume report which de- 
scribes the simulator experiments of the fifth series of HSST irra- 
diation experiments. Purpose of these three volumes is to document 
the experimental and calculational methodology for determining the 
neutron-exposure parameters. In this volume, the best estimates for 
the values and spatial distribution of fluence rate phi (E > 1.0 
MeV), fluence rate phi (E > 0.1 MeV), and displacements per 
atom per second (dpa/s) are determined using LSL-M2, a least 
squares logarithmic spectrum adjustment procedure with input 
values taken from dosimetry data from Vol. 1 and neutronics calcu- 
lations from Vol. 2. These estimates have an overall uncertainty of 
less than 20% relative standard deviation. 


27488 (ORNL—6144) Empirical correlation of residual 
gamma radiation resulting from operation of the Health Phys- 
ics Research Reactor. Chou, T.L.; Ragan, G.E.; Sims, C.S. 
(Oak Ridge National Lab., TN (USA)). Apr 1985. Contract 
AC05-840R21400. 27p. NTIS, PC A03/MF A0l; GPO 
Dep. File Number DE85012075. 

An empirical equation has been developed which gives 
gamma dose equivalent rate as a function of time, distance, and fis- 
sion yield after a pulsed operation of Oak Ridge National 
Laboratory’s (ORNL) unshielded Health Physics Research Reactor 
(HPRR). A related expression which is applicable to steady-state 
reactor operation has been mathematically derived from the afore- 
mentioned empirical equation. The two relations can be used to 
predict the gamma dose equivalent rate to within 25% for times be- 
tween 1 minute and 90 minutes after reactor shutdown. Similar 
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agreement is expected for up to several days. In most cases the re- 
lations are expected to overestimate the gamma dose equivalent 
rate. 5 refs., 4 figs., 1 tab. 


27489 eae ae or Tae 
Quarterly report, January-March Dahl, afrar, 
M.B. (Oak Ridge National Lab., TN (USA)). May 1985. 
Contract AC05-840R21400. 20p. NTIS, PC A02/MF AO1; 
GPO Dep. File Number DE85012064. 

Routine reactor operation with four end-of-cycle shutdowns 
and three other scheduled shutdowns resulted in an on-stream time 
of 94.4% for the quarter. There ‘were no unscheduled reactor shut- 
downs. There were no radiological, environmental, or industrial-re- 
lated incidents or injuries during the quarter. 

a 


2207 Plutonium And Isotope Production Reactors 


REFER ALSO TO CITATION(S) 26950, 27489, 27519, 27520, 27522, 27524 


27490 On-line temperature sensor. Cawley, W.E. (to 
Dept. of Energy). US Patent Application 6-635,022. 27 Jul 
1984. 12p. 

yg on-line outlet temperture monitoring device is disclosed 
to back up readings provided by stationary temperature detectors 
on individual process tubes in a nuclear reactor. The monitoring 
device includes a highly accurate temperature sensor that can be se- 
lectively coupled to the outlet end of any chosen process tube to 
verify temperature readings pertaining to that process tube. Specifi- 
cally, the sensor is suspended in a movable enclosure that can be 
shifted into position about a supporting wall for the protruding 
ends of the process tubes. The movable sensor is used to back up 
readings provided by the stationary temperature detectors and to 
recalibrate the stationary temperature detectors so as to permit their 
use at lower tolerance limits. 


2208 Propulsion Reactors 


27491 Space reactors - What is a kilogram?. Buden, D.; 
Angelo, J.; Ek, D.; Voss, S. (Los Alamos National _bora- 
tory, Albuquerque, NM). canes Intersociety Enorgy 
Conversion Engineering Conference; 1: 89-100(Aug 1984). 
(CONF-840804—). 

From In i energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

The use of nuclear electric propulsion can triple the pay- 
loads to GEO for a single Shuttle launch. Life orbits of 300 years 
can be used to allow most of the fission and activation products to 
decay before a reactor reenters the biosphere. Enough ‘radioactive 
materials remain with very long lifetimes to make it desirable to 
design the reactor to disperse upon reentry and little additional risk 
to the biosphere is introduced by initiating NEP operations from 
300 km. 


2209 Reactor Safety 


REFER ALSO TO CITATION(S) 26950, 26951, 26952, 26953, 26955, 26956, 
26996, 26997, 27449, 27883, 28044, 28265, 28607, 28767, 28822 


27492 (AEEW-R—1826) ‘Quick-look’ report on the 
THETIS 80% blocked cluster forced reflood experiments. 
Cooper, C.A.; Pearson, K.G. Atomic Energy Es- 
tablishment, Winfrith). Jan 1984. 37p. NTIS (US Sales 
Only), PC A03/MF AO0O1. File Number DE85700938. 

A brief selection of results of forced reflooding experiments 
with the THETIS 80 percent blocked cluster is presented. A de- 
scription of the THETIS blocked cluster test assemblies, and details 
of the test conditions, are given. The two forced reflooding experi- 
ments have been the subject of a blind calculation exercise with the 
BART code, and the results of these experiments are compared 
with the results from corresponding experiments with the 90 per- 
cent blocked cluster test assembly. Some general observations are 
made, arising from the comparison of these two series of experi- 
ments, and a qualitative explanation for the relatively complex vari- 
ation of the heat transfer within the THETIS blockages is ad- 
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vanced. A full report on the 80 percent blocked cluster forced re- 
flooding experiments will be available later. 


27493 (BNL-NUREG—35925) Evaluation of ATWS core 
damage frequency for a BWR/4, Shiu, K.; Ilberg, D.; Hanan, 
N. (Brookhaven National Lab., Upton, "NY JSA)). 1985. 
Contract AC02-76CH00016. 5p. (CONF-850610—21). 
NTIS, PC A02/MF AO1 - GPO. File Number TI85007922. 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 

This paper reports a study performed to evaluate the core 
damage frequency contribution from Anticipated Transient Without 
Scram (ATWS) in a BWR/4 plant. Discussions on improvements in 
the design and operation of BWR plants to reduce the likelihood of 
occurrence and core damage frequency of ATWS have continued 
for years. In November 1981, subsequ::nt to the issuance of three 
alternate proposed ATWS rules, the Nuclear Regulatory Commis- 
sion invited comments on these rules. In June 1984, a final rule on 
the reduction of risk from ATWS events was issued. In the study, 
it is assumed that the BWR/4 resctor is of an earlier vintage. How- 
ever, only two of the modifications have been implemented in ac- 
cordance with the final rule: a diverse scram system and automatic 
recirculation pump trip. It is further assumed that the setpoint for 
Main Steam Isolation Valves (MSIVs) closure is at reactor pressure 
vessel (RPV) water level 1 and that the BWR emergency proce- 
dure guidelines are implemented. 


27494 (CEA-CONF—74 54) Measurements of neutronic 
fluxes and energy spectrums inside French PWR containment. 
Champion, G.; Bevilacqua, A.; Lloret, R.; Mourgues, M. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)). 1984. 12p. (CONF-840901--22). NTIS 
(US Siles Only), PC A02/MF AOl. File Number 
DE857 i561. 

From ANS topical meeting on reactor physics and shielding; 
Chicago, IL, USA (17 Sep 1984). 

The measurements of equivalent dose rates associated with 
neutrons are carried out systematically on each new nuclear power 
plant during the start-up phase. The cartography obtained, in the 
absence of individual neutron dosimeters, allows the dose due to 
neutrons received by workers operating inside the containment 
with the reactor in service to be estimated. To successfully com- 
plete radioprotection calculations, flux and energy distribution 
measurements of neutrons leaving the vessel are necessary. They 
are carried out using conventional dosimetry techniques which con- 
sist in irradiating samples of materials which can be activated easily 
in a neutron flux. Local measurements near the attenuation points 
of biological protection in the vessel well and along the vessel were 
performed on the 900 MW and 1300 MW PWRs. 


27495 (CEA-CONF—7465) Neutron dose rate in the 
upper part of a PWR containment. Comparison between 
measurements and TRIPOLI-2 calculations. Vergnaud, T.; 
Bourdet, L.; Gonnord, J.; Nimal, J.C.; Champion, G. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). 1984. 10p. (CONF-840901—24). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE85751563. 

From ANS topical meeting on reactor physics and shielding; 
Chicago, IL, USA (17 Sep 1984). 

Conception of a reactor building requires large openings in 
the primary concrete shield for a postulated loss-of-coolant acci- 
dent. Through these openings neutrons escape and produce dose 
rates in several parts of the reactor building. Some calculations 
using ANISN, DOT and essentially TRIPOLI-2 codes allow to 
compute the neutron dose rates at several places such as reactor 
containment operating floor and containment annulus..Some com- 
plementary shields are provided and the instrumentations are placed 
in area where the dose rate is lower. Comparisons are presented be- 
tween measurements and calculations. 
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27496 (CEA-CONF—7467) Measurements of the gamma 
radiation spectrum under the vessel of a 900 MW PWR. 
on" om G.; Dubail, A.; Marsigne, C.; Le Dieu de Ville, 

A,; ergnaud, 1 os (CEA ae d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). 1984. 12p. (CONF- 
840901—23). NTIS (US Sales Only), PC ‘A02/MF A01. File 
Number DEBS 7s1s0. 

From ANS topical meeting on reactor physics and shielding; 
Chicago, IL, USA (17 Sep 1984). 

This paper describes a new method of measuring the gamma 
radiation energy spectrum and the associated dose equivalent rate 
under the vessel of a 900 MW PWR. The method is based on the 
use of thermoluminescent detectors (TLDs) placed under iron and 
neutron-absorbing material screens, overcoming the influence of 
neutrons. The spectral radiation breakdown is obtained by measur- 
ing the response of the TLDs for iron screens of different thick- 
nesses. The thicknesses and types of neutron-absorbing materials 
have been determined on the bases of transport computations and 
preliminary tests. The problems posed by the practical implementa- 
tion of this measurement system under the vessel and inside the pit 
of the vessel are also described. The measurement results that have 
become available demonstrate that gamma radiation under the 
vessel has a high energy level, resulting essentially from phenomena 
related to the diffusion or capture of neutrons. 


27497 (CEA-R—5284) Analysis of some basic studies on 
the condensation in the presence of non-condensable along a 
plane plate. Vernier, P.; Dalbe, M. (CEA Centre d'Etudes 
Nucleaires de Grenoble, 38 (France)). 1984. 62p. (In 
French). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE85780903. 

Our study aims at facilitating the calculation of vapour con- 
densation rate in the containment vessel of a PWR system in the 
event of a LOCA. Emphasis is placed on filmwise condensation be- 
cause of its prime importance in such events. We have restricted 
ourselves to the steady-state regimes. The previous studies consider 
a laminar film, coupled with a vapour-air mixture laminar boundary 
layer, which are developed under the action of body and/or pres- 
sure forces. It has been show that, depending on the air mass frac- 
tion, the condensation rate reduces drastically as a result of the dif- 
fusion phenomena. Moreover the effects of the vapour superheating 
have been discussed. When film and/or boundary layer are turbu- 
lents, there is no satisfactory theory but only experimental correla- 
tions. Owing to the effect of suction (condensation), the correla- 
tions for the various transfers from the boundary layer must be cor- 
rected by some factors stemming from the "film theory”. One 
should be able to treat the coupling between the turbulent film and 
the boundary layer by the integral method. 


27498 (CONF-821026—, pp 1197-1212) Electric cable 
insulation pyrolysis and ignition resulting from potential hy- 
drogen burn scenarios for nuclear containment buildings. 
Berlad, A.L.; Jaung, R.; Pratt, W.T. (Brookhaven National 
Lab., Upton, NY). 1982. NTIS, PC A99/MF AOl1. File 
Number T184016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

Electric cable insulation in nuclear containment buildings 
may participate in pyrolysis and combustion processes engeudered 
by hydrogen burn phenomena. This paper examines these pyroly- 
sis/ignition processes of those polymeric materials present in the 
electric cable insulation and their possible relation to hydrogen 
burn scenarios. 


27499 (CONF-821026—, pp 1077-1088) Mitigation ef- 
fects of continuously pressurized, ly inerted contain- 
ment building atmospheres. Berlad, A.L.; Jaung, R.; Pratt, 
W.T. (Brookhaven National Lab., Upton, NY). 1982. NTIS, 
PC A99/MF AO1. File Number T1I84016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

In this paper the authors examine the use of a continuously- 
pressurized, partially inerted containment building atmosphere to 
mitigate the consequences of potentially severe combustion phe- 
nomena. This method differs from (a previously examined scheme 
of) complete inertion in that it utilizes a continuously-pressurized 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


but only partially inerted containment, thereby providing oxygen 
partial pressures which are adequate to support respiratory process- 
es, but where inert-to-oxygen ratios are sufficient to provide sub- 
stantial mitigation of severe combustion events. Human respiratory 
function in a partially inert atmosphere is determined primarily by 
the oxygen partial pressure whereas detonability limits (and flam- 
mability limits) are determined primarily by the oxygen-inert ratio, 
for a given stoichiometry. The results of the study show that the 
method is capable of reliably eliminating hydrogen detonations and 
all hydrocarbon-based fires. This is prescribed by an atmosphere 
which will also support normal respiratory functions so that person- 
nel access to the containment building should be unaffected during 
reactor operation. 


27500 (CONF-821026—, pp 1089-1108) Hydrogen com- 
bustion in aqueous foams. Baer, M.R.; Griffiths, S.K.; Shep- 
herd, J.E. (Sandia National Labs., Albuq querque, NM). 1982. 
NTIS, PC A99/MF A0Ol. File Number TI84016099. Con- 
tract A.C04-76DP00789. 

From 2. international workshop on the impact of hy: 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982), 

Water fogs are recognized as an effective means to mitigate 
the effects of large-scale hydrogen combustion that might accompa- 
ny some reactor loss-of-coolant reactor accidents. Fogs of suffi- 
ciently high density to produce large beneficial effects may, howev- 
er, be difficult to generate and maintain. An alternate method of 
suspending the desired mass of water is via high expansion-ratio 
aqueous foams. Because the foam would be generated using the 
combustible gaseous contents of the containment vessel, combustion 
occurs inside the foam cells. Although foams generated with inert 
gas have been well studied for use in fire fighting, little is known 
about combustion in foams generated with flammable mixtures. To 
help assess the usefulness of aqueous foams in a mitigation plan, the 
authors have conducted open tube tests and closed vessel tests of 
hydrogen/air combustion with and without foam. At low and inter- 
mediate hydrogen concentrations, the foam has little effect on the 
ultimate isochoric pressure rise. Above 15% hydrogen concentra- 
tion, the foam causes a significant reduction in the pressure rise. 
The maximum effect occurs at about 28% hydrogen where the 
peak overpressure is reduced by two and one-half. Despite this 
overall pressure reduction, the flame speed is increased by up to an 
order of magnitude for combustion in the foam and strong pressure 
fluctuations are observed near a hydrogen concentration of 23%. 


27501 (CONF-821026—, pp 1109-1114) a of hydro- 
gen removal systems. Baukal, W.; Koehling, A.; Langer, G.; 
Poeschel, E. (Battelle-Institut e.V., Frankfurt am Main, 
West Germany). 1982. NTIS, PC A99/MF AOl. File 
Number T184016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

In 1979, the German Federal Ministry of the Interior initiat- 
ed a series of studies into the mitigation of consequences of severe 
(hypothetical) reactor accidents. One of these consequences is the 
release of hydrogen into the containment atmosphere. This paper 
describes the first phase of a hydrogen mitigation study. The first 
phase was completed in June 1981, a second phase is now under 
way. The objective of the first phase was to determine which meth- 
ods for removing hydrogen and disposing of it in a gradual and 
controlled manner are available and technically feasible. The safety 
goal within the first phase of the study was chosen such that the 
concentration of He in the containment atmosphere should not 
exceed 4 vol.%. The reference basis was a German 1300-MW PWR 
characterized by a large (approx. 70,000 m*), dry, multi-compart- 
ment containment. Design-basis accidents and hypothetical acci- 
dents have been considered. 


27502 (CONF-821026—, pp 1213-1220) Remarks on reg- 
ulatory issues of maintaining containment integrity. Ahearne, 
J.F. (Nuclear Regulatory Commission, Washington, DC). 
1982. NTIS, PC A99/MF A0O1. File Number T184016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

The author attempts to provide the participants in the con- 
ference the perspective of the Nuclear Regulatory Commission on 
the role of containments and on some of the problems which need 
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to be solved. He also solicits the participants insights as to what 
quantitative safety goals should be set for containment systems. 


27503 (CONF-821026—, pp 651-664) Hydrogen control 
tests in intermediate scale. Torok, R.C.; Siefert, K.; Thomp- 
son, L.B. (Acurex Corp., Mountain View, CA). 1982. 
NTIS, PC A99/MF A0O1. File Number T184016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor oo. Albuquerque, NM, USA (3 Oct 1982). 

ts were conducted to examine the combustion be- 

havior of hydrogen under containment conditions typical of a de- 
graded core accident. Parameters included hydrogen concentration, 
hydrogen and steam flowrates, water vapor concentration, igniter 
location, and water spray characteristics. Both premixed combus- 
tion and dynamic (continuous injection) tests were conducted in a 
vessel of 2.1 m internal diameter by 5.2 m high, having a volume of 
17.8 m*. Measurements were made of temperature, pressure, flame 
front propagation, and gas constituent concentration. The maximum 
combustion overpressure in the 17 dynamic injection tests was 193 
kPa for a case without steam addition to the hydrogen flow and 
without water sprays or fog. The presence of steam injected with 
hydrogen substantially lowered the maximum pressure observed. In 
dynamic tests with water sprays or microfogs, the maximum pres- 
sure increase was 34 kPa. Microfogs had little effect on overpres- 
sures in the remixed combustion tests. 


27504 rane A pp 665-680) Experimental re- 
sults from combustion of h : air mixtures in an inter- 
mediate-scale tank. Benedick, W.B.; Cummings, J.C.; Pras- 
sinos, P.G. (Sandia National Labs., pearl NM). 
1982. NTIS, PC A99/MF AO1. File Number T184016099. 
From 2. international workshop on the impact of hydrogen 
on water reactor ee Albuquerque, NM, USA (3 Oct 1982). 
Sandia National Laboratories is currently involved in several 
tal projects to provide data that will help quantify the 
threat of hydrogen combustion during LWR accidents. One project 
which employs several experimental facilities is the Variable Geom- 
etry Experimental System (VGES). The purpose of this paper is to 
present a description of and experimental results from one of these 
facilities: an intermediate-scale burn tank (~5 m*). The data pro- 
vided by this facility can be used in the development of analytical 
models to predict hydrogen combustion behavior along with pro- 
viding a means of assessing present and future analytical models. 


27505 (CONF-821026—, pp 727-740) Fog inerting crite- 
ria for hydrogen/air mixtures. Tsai, S.S.; Liparulo, N.J. 
(Westinghouse Electric Corp., Pittsburgh, PA). 1982. NTIS, 
PC A99/MF A0O1. File Number TI84016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

A distributed ignition system has been proposed to ignite hy- 
drogen at low concentration in the ice condenser containment 
during severe accidents. The post-accident containment atmosphere 
could be misty due to fog generation from the break flow and con- 
densation in the ice bed. Thus it is important to establish a fog in- 
erting criterion for effective performance of the ignition system. 
This paper presents such a criterion that specifies the necessary fog- 
ging conditions, i.e., fog concentration and drop size, for inerting a 
hydrogen/air mixture. The criterion shows that the minimum fog 
inerting concentration varies with the square of the volume mean 
fog drop size. The present fog inerting criterion is shown to be in 
general agreement with the Factory Mutual test data. 


27506 (CONF-821026—, pp 741-756) Vaporization of 
sprays in atmospheres. Guenther, C.F.; Tosetti, 
R.J. (Bechtel Power Corp., San Francisco, CA). 1982. 
NTIS, PC A99/MF AO0O1. File Number T184016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

As a result of the accident that occurred at TMI, concern 
has been raised as to the potential consequences of hydrogen gen- 
eration under degraded core conditions. Previous studies have ad- 
dressed the effects that such an event might have on the contain- 
ment environment of large dry containments. The generation and 
ignition of hydrogen from such an event could lead to containment 
atmospheric temperatures on the order of 3000°F for complete 
combustion of hydrogen resulting from 100% metal-water reaction. 
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At those temperatures, most of the heat is removed by radiation to 
the containment walls, water sprays, and convection to the walls. 
The relative effect that each of the heat removal mechanisms has 
on the containment temperature was previously addressed. The ac- 
curate modeling of each heat transfer mode is necessary to predict 
the temperature and pressure profiles after the burn. This paper ad- 
dresses the models used to predict the rate of heat removal by 
water sprays. The rate at which the sprays remove heat from the 
containment depends upon a number of interrelated factors: the ini- 
tial spray temperature, the mass flow rate of the sprays, and the 
fraction of the spray which vaporizes while falling through the 
containment atmosphere. In the discussion, the modeling of spray 
drop vaporization is presented. 


27507 (CONF-821026—, pp 775-790) Turbulent conden- 
sation in the presence of a noncondensible gas. Corradini, M. 
(Univ. of Wisconsin, Madison). 1982. NTIS, PC A99/MF 
AO1. File Number T184016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

In this paper a complete condensation model for turbulent 
flow is derived for both forced and natural convection by extend- 
ing the Reynolds-Colburn analogy for heat and mass transfer to 
mass and momentum transfer. Secondly, the model developed is 
compared to the results of Uchida and Tagami tests to gain some 
insight into the data. Application to prediction of pressure-tempera- 
ture response in containment systems during light water reactor 
loss of coolant or degraded core accidents is discussed. 


27508 (CONF-821026—, pp 1061-1076) Technical eval- 
uation of a post-accident CO. inerting hydrogen control 
system. Harris, M.A.; Hobbs, S.H.; Ashton, D.H. (Bechtel 
Power Corp., Gaithersburg, MD). 1982. NTIS, PC A99/ 
MF AOl1. File Number T184016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct i982). 

This report provides an engineering assessment of the impact 
of a post-accident inerting systems for the Grand Gulf Nuclear Sta- 
tion for the purpose of preventing massive hydrogen burns or deto- 
nations from rupturing the containment boundary. The technical 
problems associated with a carbon dioxide inerting system (CDIS) 
are discussed. The CDIS is compared to a hydrogen ignition 
system based on the following issues: 1) operational uncertainties 
such as system initiation, impact of advertent actuation, and system 
reliability; and 2) effect of CO2 inerting on containment environ- 
ment, including containment pressure-temperature analysis, pressur- 
ization effects, temperature effects, and sensitivity analysis. System 
cost and construction are not discussed. 


27509 (CONF-821026—, pp 1181-1196) Analysis of 
equipment survivability in hydrogen burn environments. 
Kepley, P.S.; Hobbs, S.H.; Vieira, A.T. (Bechtel Power 
Corp., Gaithersburg, MD). 1982. NTIS, PC A99/MF AOl1. 
File Number T184016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

To respond to the NRC rule regarding considerations for de- 
graded core events, a hydrogen control system has been designed 
and installed at the Grand Gulf Nuclear Station (GGNS). As part 
of the design program of the hydrogen control system, an equip- 
ment survivability study has been conducted. The hydrogen control 
system at GGNS is a deliberate hydrogen ignition system (HIS). 
Since the operation of the HIS following a degraded core accident 
could result in a series of short duration hydrogen burns, the con- 
tainment environment would experience a corresponding series of 
temperature spikes (up to 1000 F). The objective of the study was 
to verify that the equipment that may have an essential role in re- 
covery from a degraded core event would not be rendered inoper- 
able by hydrogen burns resulting from the actuation of the HIS. 
GGNS is a boiling water reactor housed in a Mark III containment. 
For this study, two postulated transients have been considered: a 
LOCA in the drywell or a stuck open relief valve, along with fail- 
ure of all decay heat removal systems. 
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27510 (CONF-821026—, pp 683-708) Medium-scale com- 
bustion tests of Hbz:air:steam systems. Roller, S.F.; Falacy, 
S.M. (Sandia National Labs., Albuquerque, NM). 1982. 
NTIS, PC A99/MF A0O1. File Number T184016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

The objectives of the Hydrogen Behavior Program are to 
quantify the threat posed by hydrogen released during light water 
reactor accidents and to generate information and equipment con- 
cepts which will prevent or mitigate that threat. The first Hydro- 
gen Behavior Program test series, TS #1, is discussed. Combustion 
of hydrogen and air with and without added steam was done. The 
ratio of peak to initial pressure is compared to adiabatic, isochoric, 
complete burn values. The effects of initial temperature and added 
steam are examined. Future test plants and modifications and addi- 
tions to instrumentation are discussed. 


27511 (CONF-821026—, pp 709-726) Water fog inerting 
of hydrogen-air mixtures. Zalosh, R.G.; Bajpai, S.N. (Facto- 
ry Mutual Research Corp., Norwood, MA). 1982. NTIS, 
PC A99/MF A0O1. File Number TI84016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

Laboratory tests have been conducted to determine the ef- 
fects of water fog density, droplet diameter and temperature on the 
lower flammable limit (LFL) of hydrogen-air-steam mixtures. Five 
different fog nozzles were used to generate dense fogs with volume 
mean drop diameters ranging from 20 micro-meters to 115 micro- 
meters. At 20°C, these nozzles marginally raised the hydrogen 
LFL from 4.0 vol.% hydrogen to typically 4.8%, with one excep- 
tional nozzle producing an LFL of 7.2%. At 50°C, the LFL in the 
presence of dense fog ranged from 5.0 to 7.9%, while at 70°C, the 
range was 5.9 to 8.5%. Fog densities required to achieve a given 
level of partial inerting increased with approximately the second 
power of average drop diameter, as predicted by a theoretical 
flame quenching analysis. 


27512 (CONF-821026—, pp 843-870) Hydrogen-steam 
flame-jet experiments. Shepherd, J.E.; Crump, O.B. Jr. 
(Sandia National Labs., Albuquerque, NM). 1982. NTIS, PC 
A99/MF AOl1. File Number T184016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

One possible accident scenario involving hydrogen combus- 
tion following LOCA is a turbulent diffusion flame located at the 
point of release of hydrogen and steam into the containment. A 
number of unresolved problems associated with such flames are 
posed and an elementary scaling analysis is presented. A high-tem- 
perature, hydrogen-steam jet combustion facility has been con- 
structed at Sandia Laboratories to investigate these problems; the 
facility and some preliminary results are described. Finally, a series 
of calculations of laminar flame speed are presented to show the 
effect of initial temperature, steam and hydrogen concentration on 


flame speed. 


27513 (CONF-821026—, pp 915-930) Discrete vortex 
simulation of flame acceleration due to obstacle-generated 
turbulent flow. Ashurst, W.T.; Barr, P.K. (Sandia National 
Labs., Livermore, CA). 1982. NTIS, PC A99/MF A011. File 
Number T184016099 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

This paper describes a new modeling effort to explain the 
phenomenon of flame acceleration due to flow around obstacles 
that could occur with hydrogen combustion in light water reactor 
accidents. It describes a numerical simulation of flame acceleration 
caused by unsteady turbulent flow. A discrete vortex dynamics so- 
lution of orifice flow is combined with a simple flame model. We 
follow the flame motion and couple the chemically-induced volume 
expansion with the turbulent velocity field in order to obtain the 
feedback between flow and chemistry. The entrance flow into a 
chamber is specified for a selected time period at which point the 
flow is halted and a flame is established. The authors find that 
flame speeds are ten to twenty times the laminar value. 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


27514 (CONF-821026—, pp a ae Hydrogen burn 
survival program review. Dandini, ; McCulloch, W.H.; 

Furfal, D.T. (Sandia National ton “Alb juerque, NM). 
1982. NTIS, PC A99/MF A0O1. File Number 7184016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

It is the purpose of the Hydrogen Burn Survival (HBS) pro- 
gram to develop a methodology by which the survivability of 
safety-related equipment can be evaluated. To this end, experimen- 
tal and analytical investigations are underway which: 1) identify the 
thermal characteristics of the burn environment having an impact 
on the function of safety-related equipment, and 2) study the re- 
sponses of safety-related equipment to the hydrogen burn environ- 
ment. Experimentation has been carried out in vessels considerably 
smaller than containment buildings. An important part of the ana- 
lytical effort has been the development of representative computer 
models based on observations from these tests and previous work 
by other investigators. These models will be used eventually to cal- 
culate the expected response of safety-related equipment in full- 
scale reactor containment volumes. Initial efforts of the HBS pro- 
gram have been directed toward the consideration of equipment in 
ice condenser PWRs. Specific equipment selected for initial detailed 
consideration are cables, hydrogen igniters, pressure transmitters, 
and solenoid valves. 


27515 (CONF-821026—, pp 1117-1126) EPRI research 
on equipment survivability under hydrogen burn. Sliter, G.E. 
(Electric Power Research Institute, Palo Alto, CA). 1982. 
NTIS, PC A99/MF AO1. File Number T184016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

This paper describes two test series sponsored by EPRI to 
study the effects of hydrogen burn on typical safety-related equip- 
ment in nuclear plants. The objective of the tests is to determine 
whether equipment designed to operate under design basis accident 
conditions can survive a hydrogen burn environment (i.e., be able 
to function during and after one or several hydrogen burns). The 
severity of the environment and the thermal response and operation 
of the equipment during the test is monitored. The first series of 
tests is completed. Seven types of typical Class 1E electrical equip- 
ment were subjected to burns of both quiescent and flowing hydro- 
gen, with and without steam, in an intermediate-volume cylindrical 
vessel. The equipment operated satisfactorily before, during, and 
after each of six sequential experiments. Measured temperatures at 
key locations on the equipment did not exceed temperatures speci- 
fied by the manufacturers as important to operability. The second 
series of tests is being planned. A wider range of equipment types, 
both electrical and mechanical, will be subjected to hydrogen burns 
similar to those in the first series, but in a large-volume spherical 
vessel. Results of the first test series and plans for the second series 
are presented. 


27516 (CONF-821026—, pp 1029-1060) Development 
and testing of hydrogen ignition devices. Renfro, D.; Smith, 
L.; Thompson, L.; Clever, R. (Tennessee Valley Authority, 
Knoxville). 1982. "NTIS, PC A99/MF AO1. File Number 
T1I84016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

Controlled ignition systems for the mitigation of hydrogen 
produced during degraded core accidents have been installed re- 
cently in several light water reactor (LWR) containments. This 
paper relates the background of the thermal igniter approach and 
its application to LWR controlled ignition systems. The process 
used by the Tennessee Valley Authority (TVA) to select a hydro- 
gen mitigation system in general and an igniter type in particular is 
described. Descriptions of both the Interim Distributed Ignition 
System and the Permanent Hydrogen Mitigation System installed 
by TVA are included as examples. Testing of igniter durability at 
TVA's Singleton Materials Engineering Laboratory and of igniter 
performance at Atomic Energy of Canada’s Whiteshell Nuclear Re- 
search Establishment is presented. 
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27517 (CONF-821026—, pp 1157-1180) Survivability of 
essential equipment at the Sequoyah Nuclear Plant for hydro- 
gen burn temperatures. Bryan, R.H. Jr. (Tennessee Valley 
Authority, Knoxville). 1982. NTIS, PC A99/MF AOI. File 
Number TI84016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

The ability of equipment to survive hydrogen burns was a 
principal issue that resulted from TVA’s decision to use an igniter 
system for hydrogen control during degraded core events. To ad- 
dress the issue of equipment survivability at the Sequoyah Nuclear 
Plant, an evaluation program composed of four main elements was 
formulated. These elements were: 1) the identification of essential 
equipment inside the primary containment and its location; 2) the 
development of anticipated containment environmental profiles; 3) 
the development and use of analytical models of essential equip- 
ment to determine thermal response to the containment profiles; 
and 4) the establishment of a test program for proof testing and 
support of the analyses. The program was amended during its 
course to incorporate technical improvements in analytic tech- 
niques, test data, and specific NRC concerns. TVA's analysis and 
testing clearly showed that for lean-limit hydrogen combustion in 
an ice condenser plant, survivability of the equipment was assured. 


27518 (CONF-821026—, pp 807-826) Lean hydrogen-air- 
steam mixture combustion models. Zalosh, R.G.; Ural, E.A.; 
Hwa, V.W.S. (Factory Mutual Research Corp., Norwood, 
MA). 1982. NTIS, PC A99/MF AOl. File Number 
TI84016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

Hydrogen combustion computer models are needed to evalu- 
ate the consequences of deliberate or accidental ignition of hydro- 
gen-air-steam mixtures with a reactor containment building. Phe- 
nomenological flame-propagation models for hydrogen-air-steam 
mixture deflagrations are described. The models treat the concen- 
tration regime in which combustion is complete and the near-lean- 
limit regime in which buoyant flame propagation and extinction are 
important. Empirical representations of burning velocities and flame 
geometries are utilized in both regimes. Transient overpressures cal- 
culated with these models are compared to recent data obtained in 
several test programs. Although reasonable agreement is obtained 
in many cases, the comparisons suggest that the model could be im- 
proved by accounting for self-induced flame turbulence and for ra- 
diative heat losses before the flame reaches the vessel wall. 


27519 (CONF-840257—Vol.1, pp 137-154) High Flux 
Isotope Reactor (HFIR) technical specifications. Dahl, T.L. 
(Oak Ridge National Lab., TN). 1984. NTIS, PC A1l2/MF 
A01. File Number DE84012130. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

The presentation reviews how technical specifications pro- 
vide the HFIR an authorized standard for operations and modifica- 
tions. How these specifications evolved through time, from Operat- 
ing Safety Limits to their present status compling with ASNI N378- 
1974 and 10 CFR 50.36, is also discussed. Also, the surveillance, 
bases, and auditing requirements are presented. 


27520 (CONF-840257—Vol.1, pp 155-164) ATR techni- 
cal specifications. Durney, L. (EG & G Idaho, Idaho Falls). 
1984. NTIS, PC A12/MF AOl1. File Number DE84012130. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

The ATR (Advanced Test Reactor) began full-power oper- 
ation in 1969 with Operating Limits being the controlling docu- 
ment. Technical Specifications were later developed and were ap- 
proved in 1977. The original SAR (Safety Analysis Report) was 
not updated but is maintained as a historical document. The basis 
for the current Technical Specifications is the DBR (Design Basis 
Report). The format and content of the Technical Specifications is 
consistent with ANSI/ANS-15.1. 


27521 (CONF-840257—Vol.1, pp 177-180) Space reactor 
systems and safety strategies. Bunch, D.F. (Dept. of Energy, 
Washington, DC). 1984. NTIS, PC A1l2/MF AO1. File 
Number DE84012130. 


ERA-10/15 / 3778 


From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

The United States is sponsoring a mixture of design studies 
and experimental programs under the general title of the SP-100 
Program. At this point, emphasis is largely placed on studies of a 
very particular type of power source, one with the following key 
characteristics: weight and size limited, single shuttle launch capa- 
bility; seven-year operating lifetime without maintenance or refuel- 
ing; 100 KWe net power output; and uses technologies which do 
not appear to pose unacceptable uncertainties as of 1985. Design 
planning steps are outlined which describe how safety is being in- 
corporated into the program. 


27522 (CONF-840257—Vol.1, pp 219-232) Operations 
readiness review activities: N Reactor. Carlson, P.A. (UNC 
Nuclear Industries, Inc., Richland, WA). 1984. NTIS, PC 
A12/MF AO1. File Number DE84012130. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

This presentation provides a review of the procedures used 
by UNC Nuclear Industries, Inc. (UNC) for the performance of 
Operational Startup Readiness Reviews associated with operation 
of the Hanford N Reactor. The approach involves establishing a 
Master Sign-off Checklist (MSOL) based on Readiness Review 
trees described in the Occupancy-Use Readiness Manual, SSDC-1. 
Completion (sign-off) of the MSOL, with supporting documenta- 
tion, indicates that the reactor or other facility is ready for use. 
Items may be signed-off with exceptions by Action Assignees 
which are tracked to completion on a startup punchlist. An over- 
view by the Company Nuclear Review Board (CNRB) and DOE 
approval is required for reactor startup from outages of more than 
30 days in length. 


27523 (CONF-840257—Vol.1, ep 233-241) Annular core 
research reactor power upgrade. Philbin, J.S.; Morris, F.M.; 
Luera, T.F. (Sandia National Labs., Albuquerque, NM). 
1984. NTIS, PC Al2/MF AOl1. File Number DE84012130. 
Contract AC04-76DP00789. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

An experimental program was carried out in October 1983 
to investigate the operational characteristics of the Sandia Annular 
Core Research Reactor (ACRR) in the power range from 2 to 5 
megawatts. Based on a detailed proposal, DOE approved raising 
the technical specification limit from 2 MW to 5 MW for this ex- 
periment. All other Technical Specifications, notably maximum fuel 
temperature and pool temperature, were unchanged. The reactor 
was operated successfully up to 4.5 MW at which power the Limit- 
ing Safety Setting for fuel temperature (1400 C) was reached. Fuel 
temperatures agreed well with predictions. Transient negative 
power deflections, about 300 milliseconds wide and up to 25% of 
power, associated with nucleate boiling were observed. These oscil- 
lations did not affect the operator's ability to maintain a steady av- 
erage power. The greatest oscillation activity was observed under 
aerated pool water conditions. The experiment program demon- 
strated that the ACRR can be safely operated at 4 MW and, for an 
experiment in the Fuel-Ringed External Cavity (FREC), can 
produce a fission density which is 30% higher than in the central 
cavity at 2 MW. Radiation levels in the reactor and control rooms 
were higher than at 2 MW but were within an acceptable range. 


27524 (CONF-840257—Vol.1, pp 259-269) DOE/SR 
operational readiness review of L Reactor. Anderson, J.E. 
(Savannah River Operations Office, Aiken, SC). 1984. 
NTIS, PC A12/MF AO1. File Number DE84012130. 

From DOE nuclear reactor and facility safety conference; 
Rockville, MD, USA (27 Feb 1984). 

This review effort was conducted by a Task Group formed 
in May 1982. The review consisted of a series of site reviews to 
assess the contractor's program for making L Reactor ready for re- 
start. Site reviews began one year before the scheduled readiness 
date for the reactor with the primary emphasis on the reactor sys- 
tems necessary for safe operation of the reactor. A sample of the 
restoration and upgarde activities for each major system was re- 
viewed. The testing of reactor components and systems is also 
being reviewed. Equipment inspections were an important part of 
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the review process. It is considered that the participants in this type 
of review effort must become thoroughly familiar with the facility 
design, workscope, and the contractor system for controlling the 
work. Effective communications between the Task Group and the 
contractor are essential. Finally, follow-up of individual reviews is 
necessary to ensure the overall review effort is comprehensive. 


27525 (CONF-850410—31) Experimental Breeder Reac- 
tor II inherent shutdown and heat removal tests - test results 
and —— ee HP; Singer, R.M.; Mohr, D.; Feld- 
man, E.E.; Chang, L.K ; Betten, P.R. (Argonne National 
Lab., IL USA)” "1985. “Contract W-31-109-ENG-38. 3ip. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE85010483. 

From ANS/ENS fast reactor safety meeting; Knoxville, TN, 
USA (21 Apr 1985). 

A test program is being conducted to demonstrate that a 
power producing Liquid Metal Reactor (LMR) can passively 
remove shutdown heat by natural convection; passively reduce 
power in response to a loss of reactor flow and passively reduce 
power in response to a loss of the balance of plant heat sink. Meas- 
urements and pretest predictions confirm that natural convection is 
a reliable, predictable method of shutdown heat removal and sug- 
gest that safety-related pumps or pony motors are not necessary for 
safe, shutdown heat removal in a LMR. Measurements from tests in 
which reactor flow and heat rejection to the balance of plant were 
perturbed show that reactivity feedbacks can passively control 
power and temperature. This data is a basis for additional tests in- 
cluding a complete loss-of-flow without scram and a complete loss 
of heat sink without scram. 


27526 (CONF-850410—38) LMFBR source term experi- 
ments in the Fuel Aerosol Simulant Test (FAST) facility. Pe- 
trykowski, J.C.; Longest, A.W. (Oak Ridge National Lab., 
TN (USA)). 1985. Contract AC05-840R21400. 41p. NTIS, 
PC A03/MF A0Ol - GPO; GPO Dep. File Number 


T185011428. 

From ANS/ENS fast reactor safety meeting; Knoxville, TN, 
USA (21 Apr 1985). 

The transport of uranium dioxide (UO2) aerosol through 
liquid sodium was studied in a series of ten experiments in the Fuel 
Aerosol Simulant Test (FAST) facility at Oak Ridge National Lab- 
oratory (ORNL). The experiments were designed to provide a 
mechanistic basis for evaluating the radiological source term associ- 
ated with a postulated, energetic core disruptive accident (CDA) in 
a liquid metal fast breeder reactor (LMFBR). Aerosol was generat- 
ed by capacitor discharge vaporization of UOz2 pellets which were 
submerged in a sodium pool under an argon cover gas. Measure- 
ments of the pool and cover gas pressures were used to study the 
transport of aerosol contained by vapor bubbles within the pool. 
Samples of cover gas were filtered to determine the quantity of aer- 
osol released from the pool. The depth at which the aerosol was 
generated was found to be the most critical parameter affecting re- 
lease. The largest release was observed in the baseline experiment 
where the sample was vaporized above the sodium pool. In the 
nine “undersodium” experiments aerosol was generated beneath the 
surface of the pool at depths varying from 30 to 1060 mm. The 
mass of aerosol released from the pool was found to be a very 
small fraction of the original specimen. It appears that the bulk of 
aerosol was contained by bubbles which collapsed within the pool. 
18 refs., 11 figs., 4 tabs. 


27527 (CONF-850417—18) Cleanup of TMI-2 deminera- 
lizer resins. Bond, W.D.; King, L.J.; Knauer, J.B.; Hofstet- 
ter, K.J.; Thompson, J.D. (Oak Ridge National Lab., TN 
(USA); GPU Nuclear Corp., Middletown, PA (USA); EG 
and G, Inc., Middletown, PA (USA)). 1985. Contract 
AC05-840R21400. 27p. NTIS, PC A03/MF AO1; 1; GPO 
Dep. File Number DE85011431. 

From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 

Radiocesium is being removed from Demineralizers A and B 
(DA and DB by a process that was developed from laboratory tests 
on small samples of resin from the demineralizers. The process was 
designed to elute the radiocesium from the demineralizer resins and 
then to resorb it onto the zeolite ion exchangers contained in the 
Submerged Demineralizer System (SDS). The process was also re- 
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quired to limit the maximum cesium activities in the resin eluates 
(SDS feeds) so that the radiation field surrounding the pipelines 
would not be excessive. The process consists of 17 stages of batch 
elution. In the initial stage, the resin is contacted with 0.18 M boric 
acid. Subsequent stages subject the resin to increasing concentra- 
tions of sodium in NaH2BO;-HsBO; solution (total B = 0.35 M) 
and then 1 M sodium hydroxide in the final stages. Results on the 
performance of the process in the cleanup of the demineralizers at 
TMI-2 are compared to those obtained from laboratory tests with 
small samples of the DA and DB resins. To date, 15 stages of batch 
elution have been completed on the demineralizers at TMI-2 which 
resulted in the removal of about 750 Ci of radiocesium from DA 
and about 3300 Ci from DB. 


27528 (CONF-850420—4) Natural circulation in simulat- 
ed LMFBR fuel assemblies. Levin, A.E.; Carbajo, J.J.; 
Lloyd, D.B.; Montgomery, B.H.; Rose, S. D.; Wantland, 
J.L. (Oak Ridge National Lab., TN (USA)). 1985. Contract 
AC05-840R21400. 14p. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE85011424. 

From 2. specialists’ meeting on decay heat removal and natu- 
ral convection in LMFBRs; Long Island, NY, USA (17 Apr 1985). 

Natural circulation experiments have been performed using 
simulated liquid metal fast breeder reactor fuel assemblies in the 
Thermal-Hydraulic Out-of-Reactor Safety (THORS) facility, an en- 
gineering-scale sodium loop. Objective of these tests has been to 
provide experimental data under conditions that might be encoun- 
tered during a partial or total loss of the shutdown heat removal 
system (SHRS) in a reactor. The experiments have included single- 
and two-phase tests under quasi-steady and transient conditions, at 
both nominal and non-nominal system conditions. Results from 
these test indicate that the potential for reactor damage during de- 
graded SHRS operation is extremely slight, and that natural circu- 
lation can be a major contributor to safe operation of the system in 
both single- and two-phase flow during such operation. 


27529 (CONF-850610—4) Resolution of thermal striping 
issue downstream of a horizontal pipe elbow in stratified pipe 
flow. Kuzay, T.M.; Kasza, K.E. (Argonne National Lab., IL 
(USA)). 1985. Contract W-31-109-ENG-38. 10p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE85006195. 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 

A thermally stratified pipe flow produced by a thermal tran- 
sient when passing through a horizontal elbow as a result of sec- 
ondary flow gives rise to large thermal fluctuations on the inner 
curvature wall of the downstream piping. These fluctuations were 
measured in a specially instrumented horizontal pipe and elbow 
system on a test set-up using water in the Mixing Components 
Technology Facility (MCTF) at Argonne National Laboratory 
(ANL). This study is part of a larger program which is studying 
the influence of thermal buoyancy on general reactor component 
performance. This paper discusses the influence of pipe flow gener- 
ated thermal oscillations on the thermal stresses induced in the pipe 
walls. The instrumentation was concentrated around the exit plane 
of the 90° sweep elbow, since prior tests had indicated that the 
largest thermal fluctuations would occur within about one hydrau- 
lic diameter downstream of the elbow exit. The thermocouples 
were located along the inner curvature of the piping and measured 
the near surface fluid temperature. The test matrix involved ther- 
mal downramps under turbulent flow conditions. 


27530 (CONF-850610—7) Fuel motion induced by a 
sharp burst TUCOP: PFR/TREAT test L07. Robinson, 
W.R.; Doerner, R.C.; Morman, J.A.; Bauer, T.H.; Herbert, 
R. (Argonne National Lab., IL (USA); UKAEA Atomic 
Energy Establishment, Winfrith). Jan 1985. Contract W-31- 
109-ENG-38. 6p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85006121. 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 

In the transient-undercooling-driven overpower (TUCOP) 
accident scenario for moderate-to-high-sodium-void-worth-LMFBR 
cores, some computer codes predict large reactivity increases 
caused by compactive in-pin fuel motion in low power subassem- 
blies during a power burst resulting from sodium voiding in the 
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lead fuel subassemblies. In this hypothetical scenario, the low 
power subassemblies are predicted to experience midplane failure 
with relatively cold cladding, which inhibits radial dispersal and re- 
sults in a momentary accumulation of fuel around the midplane fail- 
ure site. A major objective of PFR/TREAT Test L07 was to simu- 
late such low-power-subassembly TUCOP conditions, measure the 
associated fuel motion and evaluate the fuel-motion predictions. 


27531 (CONF-850610—17) Model as of dynamic 
threshold for boiling flow systems. Roy, R.P.; 
Dykhuizen, R.C.; France, D.M.; Kalra, S.P. (Arizona State 
Univ., Tempe (USA); Iilinois Univ., Chicago (USA); Ar- 
National Lab., IL (USA); Electric Power Research 

, Palo Alto, CA (USA). Dec 1984. Contract W-31-109- 
ENG-38. Tp. NTIS, PC A02/MF A011; GPO Dep. File 
Number DE85006833. 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 

Boiling flow systems such as boiling water nuclear reactors 
and once-through steam generators may be susceptible to dynamic 
instabilities of various types. The most common among these is a 
low frequency (0.1 to 2 Hz, typically) oscillatory flow instability of 
the limit-cycle type termed “density-wave oscillations (DWO)’. In 
the present paper, two different computer models have been used 
to predict the DWO threshold power input for various operating 
conditions of an experimental system which features an electrically- 
heated test section assembly and water as the experimental fluid. 
One of the models, a frequency-domain model, has been in use for 
quite some time in the nuclear industry. The other is an improved 
version of a time-domain two-fluid model proposed by us recently. 


27532 (CONF-850614—1) Two-phase flow visualization 
in a transparent, atmospheric boiling water loop. 


. I pressure, 
Levin, A.E.; Carbajo, J.J.; Montgomery, B.H.; Wantland, 


J.L. (Oak Ridge National Lab., TN (USA)). 1985. Contract 
AC05-840R21400. 26p. NTIS, PC A03/MF AOl1; 1; GPO 
Dep. File Number DE84016857. 

From ASME-ASCE fluids engineering conference and joint 
mechanics conference; Albuquerque, NM, USA (24 Jun 1985). 

The Simulant Boiling Flow Visualization (SBFV) loop, a 
transparent, atmospheric pressure test apparatus employing boiling 
water as a simulant for boiling liquid sodium, has been designed and 
operated at Oak Ridge National Laboratory. The objective of test- 
ing in this loop has been to study two-phase flow behavior that is 
phenomenologically similar to that observed in sodium boiling ex- 
periments, as part of the US Department of Energy Breeder Reac- 
tor Safety Program. A detailed description of the design of the 
SBFV loop is presented, as well as experimental results that show 
the similarity between low-power boiling behavior in water and 
liquid sodium. Future tests are planned in a seven-pin flow visual- 
ization bundle that will be installed in the SBFV loop. The design 
of this bundle is also discussed. 


27533 (CONF-850670—10) Adaptive contact elements for 
three-dimensional fluid-structure interfaces. Kulak, R.F. (Ar- 
gonne National Lab., IL (USA)). 1985. Contract W-31-109- 
ENG-38. NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE85010501. 

From ASME pressure vessel and piping division conference; 
New Orleans, LA, USA (24 Jun 1985). 

A finite element method is developed for treating the me- 
chanics of contact between two deformable bodies which occurs, 
for example, at fluid-structure interfaces. The method uses a family 
of adaptive contact elements, which are based upon the penalty 
method, to handle all of the possible contact configurations that can 
occur between the discretized contacting bodies. The contact 
element's nodal connectivity is allowed to change during the com- 
putations in order to accommodate finite sliding. The infusion of 
these elements in the interface results in satisfying the force equilib- 
rium condition during contact. The methodology has been imple- 
mented into the NEPTUNE code. Results are presented for an il- 
lustrative problem. 
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27534 (CONF-850670—11) SHAPS-2: a three-dimension- 
al computer se for eee static/dynamic 
analyses of piping systems. Wang, C.Y. (Argonne National 
Lab., IL (USA). 1985. Contract W-31-109-ENG-38. 13p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85010500. 

From ASME pressure vessel and piping division conference; 
New Orleans, LA, USA (24 Jun 1985). 

A three-dimensional computer program for linear/non-linear, 
static/dynamic analyses of reactor-piping systems under various ac- 
cident loads is described. In the analysis, the hydrodynamic calcula- 
tion can be performed in the implicit or semi-implicit manner. The 
structure response can be calculated using either a purely explicit 
or implicit time-integration scheme. Coupling between the fluid and 
structure is achieved by utilizing either the implicit-explicit or im- 
plicit-implicit link. Thus, a wide range of piping safety problems 
can be analyzed by the suitable choice of options available in the 
hydrodynamics and structural analysis. In this paper, several salient 
features are presented. Sample problems illustrating the versatility 
of the program are given. The results are discussed in detail. 


27535 (CONF-850670—12) Investigation of superstruc- 
ture damping identification for the HDR containment build- 
ing. Hsieh, B.J.; Kot, C.A.; Srinivasan, M.G. (Argonne Na- 
tional Lab., IL (USA)). 1985. Contract W-31-109-ENG-38. 
Tp. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE85010282. 

From ASME pressure vessel and piping division conference; 
New Orleans, LA, USA (24 Jun 1985). 

A method for the estimation of first mode structural damp- 
ing, developed by other investigators, was applied to shaker test 
data of the HDR containment building. Due to inadequate precision 
in the experimental phase measurements no valid results could be 
obtained. Based on modal analysis it was also noted that for sys- 
tems such as the HDR building, contributions of higher modes are 
not negligible as was assumed in the original approach. Therefore, 
the procedure for the determination of superstructure damping 
using experimental data was extended to include the effects of 
higher modes. The extended method does not lead to any higher 
order nonlinear equations than the first mode approximation and 
was found to be as simple to apply as the original approach. 


27536 (CONF-850695—1) Computer network that assists 
in the planning, execution and evaluation of in-reactor experi- 
ments. Bauer, T.H.; Froehle, P.H.; August, C.; Baldwin, 
R.D.; Johanson, E.W.; Kraimer, M.R.; Simms, R.; Klick- 
man, A.E. (Argonne National Lab., IL (USA)). 1985. Con- 
tract W-31-109-ENG-38. 16p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85007985. 

From Engineering methods for micro, mini and super com- 
puters; New Orleans, LA, USA (17 Jun 1985). 

For over 20 years complex, in-reactor experiments have 
been performed at Argonne National Laboratory (ANL) to investi- 
gate the performance of nuclear reactor fuel and to support the de- 
velopment of large computer codes that address questions of reac- 
tor safety in full-scale plants. Not only are computer codes an im- 
portant end-product of the research, but computer analysis is also 
involved intimately at most stages of experiment planning, data re- 
duction, and evaluation. For instance, many experiments are of suf- 
ficiently long duration or, if they are of brief duration, occur in 
such a purposeful sequence that need for speedy availability of on- 
line data is paramount. This is made possible most efficiently by 
computer assisted displays and evaluation. A purposeful linking of 
main-frame, mini, and micro computers has been effected over the 
past eight years which greatly enhances the speed with which ex- 
perimental data are reduced to useful forms and applied to the rele- 
vant technological issues. This greater efficiency in data manage- 
ment led also to improvements in the planning and execution of 
subsequent experiments. Raw data from experiments performed at 
INEL is stored directly on disk and tape with the aid of minicom- 
puters. Either during or shortly after an experiment, data may be 
transferred, via a direct link, to the Illinois offices of ANL where 
the data base is stored on a minicomputer system. This Idaho-to- 
Illinois link has both enhanced experiment performance and al- 
lowed rapid dissemination of results. 
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27537 (CONF-851007—7) Flow visualization study of in- 
verted annular flow of post dryout heat transfer region. Ishii 

M.; De Jarlais, G. (Argonne National Lab., IL (USA)). 
1985. Contract W-31-109-ENG-38. 32p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE850 0482. 

From 3. international meeting on reactor thermal hydraulics; 
Newport, RI, USA (15 Oct 1985). 

The inverted annular flow is important in the area of LWR 
accident analysis in terms of the maximum cladding temperature 
and effectiveness of the emergency core cooling. However, the in- 
verted annular flow thermal-hydraulics is not well understood due 
to its special heat transfer condition of film boiling. The review of 
existing data indicates further research is needed in the areas of 
basic hydrodynamics related to liquid core disintegration mecha- 
nisms, slug and droplet formation, entrainment, and droplet size dis- 
tributions. In view of this, the inverted flow is studied in detail ex- 
perimentally. A new experimental apparatus has been constructed 
in which film boiling heat transfer can be established in a transpar- 
ent test section. The test section consists of two coaxial quartz 
tubes. The annular gap between these two tubes is filled with a hot, 
clear fluid (syltherm 800) so as to maintain film boiling tempera- 
tures and heat transfer rates at the inner quartz tube wall. Data on 
liquid core stability, core break-up mechanism, and dispersed-core 
liquid slug and droplet sizes are obtained using F 113 as a test fluid. 
Both high speed movies and flash photographs (3 psec) are used. 


27538 (DOE/CL/98004—40) Special consideration for 
the fire protection of liquid metal fast breeder reactors. San- 
sone, F.M. (Burns and Roe, Inc., Oradell, NJ (USA)). Nov 
1983. Contract AC15-76CL98004. 9p. (CONF-8311244—1). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85009001. 

From Fall meeting of the National Fire Protection Associa- 
tion; Orlando, FL, USA (14 Nov 1983). 

In addition to the possible radiation hazard in LMFBRs, 
there exists the hazard of reactive metals. The principal-fire hazard 
associated with sodium is its rapid reaction with water, producing 
hydrogen. The oxygen atmosphere can be inerted or reduced, metal 
sinks used, combustible materials avoided, and automatic sprinklers 
excluded in areas where a hazard of metal coolant fires exist. Auto- 
matic fire suppression systems are discussed. Passive fire protection 
features are described. Liners and catch pans are used. Leak detec- 
tors and fire detectors are discussed. (DLC) 


27539 (DOE/HTGR—85-025) Gaseous and metallic fis- 
sion product release characteristics of a modular pebble bed 
HTGR during loss of core cooling accidents. Inamati, S.B.; 
Richards, M.B.; Hoot, C.G. (GA Technologies, Inc., San 
Diego, CA (USA)). May 1985. Contract AT03-84SF11963. 
14p. (CONF-850570—3). NTIS, PC A02/MF A01l; GPO 
Dep. File Number DE85011822. 

From IAEA specialists’ meeting on gas cooled reactors; Oak 
Ridge, TN, USA (13 May 1985). 

A quantitative safety criteria for the high-temperature gas- 
cooled reactor (HTGR) is to limit the radiological consequences 
for a wide spectrum of accidents to a level not requiring public 
sheltering. This leads to reliance on passive safety characteristics 
for improbable loss of core cooling accidents. Models have been 
developed to predict the transport of metallic and gaseous fission 
products (FPs) through the multilayered fuel particle coatings and 
the graphite matrix of the core under accident conditions. Using 
these models, FP transport and releases were calculated for a loss 
of core convective cooling accident in a 250-MW(t) 3.8-W/cc 
pebble bed HTGR. Fission-product transport through the particle 
kernel and coatings, the graphite pebbles/reflectors, the reactor 
vessel, and the confinement were assessed. The results of this study 
show that the most effective barrier to fission products is the 
coated fuel particle. The reactor vessel and the confinement pro- 
vide additional attenuation for the small amount released from the 
core. The small release to the environment occurs over a period of 
days and is so low that the safety criterion of 5 rem thyroid dose 
(to avoid offsite sheltering) is satisfied with a margin of more than 
an order of magnitude. 6 figs. 
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27540 (DOE/HTGR—85-027) Preliminary risk assess- 
ments of the small HTGR. Everline, C.J.; Bellis, E.A. (GA 
Technologies, Inc., San Diego, CA (USA)). May 1985. 
Contract AT03-84SF11963. 14p. (CONF-850570—2). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85011736. 

From IAEA specialists’ meeting on gas cooled reactors, Oak 
Ridge, TN, USA (13 May 1985). 

Preliminary investment and safety risk assessments were per- 
formed for a preconceptual design of a four-module 250-MW(t) 
side-by-side steel-vessel pebble bed HTGR plant. Broad event spec- 
tra were analyzed involving component damage resulting in un- 
scheduled plant outages and fission product releases resulting in off- 
site doses. The preliminary assessment indicates at this stage of the 
design that two categories of events govern the investment risk en- 
velope: primary coolant leaks which release some circulating and 
plate-out activity that contaminates the confinement and turbogen- 
erator damage which involves extensive turbine blade failure. Pri- 
mary coolant leaks are important contributors because associated 
cleanup and decontamination requirements result in longer outages 
that arise from other events with comparable frequencies. Turbo- 
generator damage is the salient low-frequency investment risk acci- 
dent due to the relatively long outages being experienced in the in- 
dustry. Thermal transients are unimportant investment risk contrib- 
utors because pressurized core heatups cause little damage, and de- 
pressurized core heatups occur at negligible frequencies relative to 
the forced outage goal. These preliminary results demonstrate in- 
vestment and safety risk goal compliance at this stage in the design 
process. Studies are continuing in order to provide valuable insights 
into risk-significant events to assure a balanced approach to meeting 
user and regulatory requirements. 


27541 (EGG-EA—6854) Safety Evaluation Report, pump 
and valve inservice testing program, Maine Yankee Atomic 
Power Station. Rockhold, H.C.; Stromberg, H.M. (EG and 
G Idaho, Inc., Idaho Falls (USA)). Apr 1985. Contract 
AC07-761D01570. 59p. NTIS, PC A04/MF AOl1 - GPO. 
File Number T185012002. 

This EG & G, Inc., report presents the results of our evalua- 
tion of the Maine Yankee Atomic Power Station, Inservice Testing 
Program for pumps and valves whose function is important to 
safety. 


27542 (EGG-M—01585) Methods of implementing PVRC 


proposed piping damping for structural computer codes. 
Ware, A.G.; Gorman, V.W.; Arendts, J.G. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 1985. Contract 
ACO07-761D01570. 6p. (CONF-850670—6). NTIS, PC A02/ 
MF AO! - GPO. File Number T1I85008004. 

From ASME pressure vessel and piping division conference; 
New Orleans, LA, USA (24 Jun 1985). 

A task group of the Pressure Vessel Research Committee of 
the Welding Research Council has recommended that structural 
damping for seismic analyses of piping systems be modified from 
the present constant damping to allow higher damping values at 
low response frequencies. This paper evaluates the implementation 
of this proposed change, which makes damping frequency depend- 
ent, on typical structural computer codes. For response spectrum 
analyses and time-history modal superposition analyses, the most 
commonly used seismic techniques, the proposed changes can be 
easily carried out and only a minimal amount of effort is required. 
Appropriate methods are described in this paper. For the time-his- 
tory direct integration method of solution, choosing the appropriate 
Rayleigh constants in order to avoid excessive over- or undercon- 
servatism in damping values will be difficult. However, this type of 
solution method is rarely used in seismic structural analyses. This 
problem is not unique to the proposed PVRC damping, and ap- 
proximating the PVRC damping curve would be no more difficult 
than approximating the constant damping specified in Regulatory 
Guide 1.61. 





(EPRI-NP—3605-CCM-Vol.4) DATATRAN: a 
and executive computer code system. 

manual, Kopp, H.J.; Cordes, G.A. 
elopment of California, Inc., Santa Clara 
Intermountain Technologies, Inc., Idaho Falls, ID 
Mar 1985. 122p. Research Reports Center, Box 
Palo Alto, CA 94303 $16.00. File Number 


This report describes a number of applications of the DA- 
TATRAN system. Some of these applications are oriented toward 


packages that utilize the system. The remainder of these applica- 
tions are intended to illustrate computer programming design and 
implementation approaches. 


27544 (EPRI-NP—3605-CCMP-Vol.3) a a 

data base management and executive computer code system. 

Volume 3. Programmer's manual. Kopp, H.J. Cochaciony 
t of California, Inc., Santa Clara (USA)) 

1985. 591p. Research Reports Center, P.O. Box 50490, Palo 

Alto, CA 94303. File Number T185920585. 

This report describes a programmer's manual for the DA- 
TATRAN system. It presents the overall programming philosophy 
along with the detailed programming design considerations for the 
DATATRAN system and the group of DATATRAN modules that 
are distributed with the DATATRAN system. Installation instruc- 
tions and potential system sensitivities are described. 


27545 (EPRI-NP—3955) TEMPEST code simulations of 
hydrogen distribution in reactor containment structures. Final 
report. Trent, D.S.; Byler L.L. (Pacific Northwest Labs., 
WA (USA)). Mar 1985. Contract AC06- 
76RL01830. 56p. NTIS, PC A04/MF AOI] - Research Re- 

Center, Box 50490, Palo Alto, CA 94303; GPO Dep. 

ile Number DE85010838. 

The mass transport version of the TEMPEST computer 
code was used to simulate hydrogen distribution in geometric con- 
figurations relevant to reactor containment structures. Predicted re- 
sults of Battelle-Frankfurt hydrogen distribution tests 1 to 6, and 12 
are presented. Agreement between predictions and experimental 
data is good. Best agreement is obtained using the k-e turbulence 
model in TEMPEST in flow cases where turbulent diffusion and 
stable stratification are dominant mechanisms affecting transport. 
The code’s general analysis capabilities are summarized. 


27546 (ETU—2030-01) Calculation of maximum fuel can 
temperature using an improved model for radioactive heat 
flow. Bergquist, P. (Energiteknisk Utveckling AB, Stock- 
holm (Sweden)). Jul 1983. 53p. (In Swedish). NTIS (US 
Sales Only), PC A04/MF AOl1. File Number DE85700936. 

In calculation of the peak clad temperatures in. LOCA situa- 
tions on BWRs, the radiative transfer in fuel assemblies is impor- 
tant. Codes currently used for licensing purposes usually model the 
radiative heat transfer in fuel assemblies as isotropic reflection from 
individual rods (reflection through rods). In the present work the 
more correct attempt was made to define the view-factors from di- 
viding each rod surface into eight equally large subsurfaces. Gray- 
body factors obtained from these view-factors were used with the 
MOXY core heat transfer analysis code. The analysis shows an in- 
crease in the peak clad temperature of 37 C degrees in relation to 
the old model, at about 1200 C degrees, for a typical BWR fuel as- 
sembly. A new Graybody factor calculation procedure is thus 
found needed in fluid loss licensing calculations. 


27547 (FEI—1464) Burnout in a rod bundle in loss of 
water flow conditions (at heat transfer from graphite modera- 
tor). Boltenko, Eh.A.; Pomet’ko, R.S.; Peskov, O.L. (Gosu- 
darstvennyj Komitet | po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1983. 11p. 
(in Russian). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE85700933. 

The results of experimental studies of burnout in a seven-rod 
bundle in loss of inlet water flow conditions are discussed. The pur- 
pose of studies was to get recommendations for critical heat fluxes 
in a channel-module at a nuclear heat supply station where steam is 
generated not only on fuel rods but on the channel wall as well due 
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to heat transfer from the reactor graphite moderator. The experi- 
ments were carried out on a simplified full-sized model of channel- 
module with a seven-rod assembly. The fuel rod simulator diameter 
was 13.5 mm, length was 3 m, inner channel diameter was 50 mm. 
To simulate heat transfer from graphite moderator both the rods 
and channel were electrically heated. Burnout was fixed by chro- 
mel-copel thermocouples located both inside electrically heated 
rods and channel. vessel. The character of dependence of critical 
power of fuel assembly model in loss of inlet flow conditions on the 
power ratio of the channel vessel and assembly is found. It is estab- 
lished that there exists a dependence of critical channel power in 
loss of flow conditions on the power ratio of channel vessel and 
fuel rods. An empirical formula is given satisfactorily generalizing 
the experimental material on burnout in loss of flow conditions at 
the inlet including heat transfer from reactor graphite moderator. 


27548 (GRS-F—137) Reports on research programs in 
the field of reactor safety sponsored by the Federal Ministry 
for Research and Technology. (Gesellschaft fuer Reaktorsi- 
cherheit m.b.H. (GRS), Koeln (Germany, F.R.)). Sep 1984. 
. (In German). NTIS (US Sales Only), PC A18/MF 

01. File Number DE85750995. 

Each progress report represents a compilation of individual 
reports about objectives, the work performed, the results, the next 
steps of the work etc. The individual reports are prepared in a 
standard form by the contractors themselves as a documentation of 
their progress in work and published by the FB (Research Coordi- 
nation Department), Forschungsbetreuung at the GRS, within the 
framework of general information of progress in reactor safety re- 
search. The individual reports are classified according to the re- 
search program on the safety of LWRS 1977-1980 of the BMFT. 
Another table of contents uses the same classification system as ap- 
plied in the nuclear safety index of the CEC (Commission of the 
European Communities) and the OECD (Organization for Econom- 
ic Cooperation and Development). The reports are arranged in the 
sequence of their project numbers. 


27549 (HEDL-SA—3236-FP) Large sodium pump coast- 
down during an earthquake. Barta, D.A. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). Jun 1985. 
Contract AC06-76FF02170. 15p. (CONF-850670—4). NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE85007473. 

From ASME pressure vessel and piping division conference; 
New Orleans, LA, USA (24 Jun 1985). 

Analyses were performed to determine the responses of the 
main rotary element of a large sodium pump during the simultane- 
ous occurrence of pump coastdown and a seismic event. Analytical 
procedures are described which enabled reduction of a multi-degree 
of freedom finite element model of the pump to a representative 
nonlinear single degree of freedom system with retention of accept- 
able computational accuracy. Pump rotor bearing impact forces and 
stresses, and the bearing rub forces which act throughout the pump 
coastdown were determined. Bearing material wear depth was cal- 
culated and an assessment was made of the effect of rub forces and 
the associated retarding torque on the shortening of pump coast- 
down time. Pump coastdown time can be very significantly short- 
ened as a result of loss of rotor bearing stiffness and rubbing at the 
lower rotor speeds. 


27550 (HEDL-SA—3270-FP) Perspective on the inherent 
safety of LMR’s. Waltar, A.E.; Padilla, A.; O’Dell, L.D.; 
Nguyen, D.H.; Smith, D.E.; Omberg, R.P. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Jan 
1985. Contract AC06-76FF02170. 7p. (CONF-850610—24). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE85008485. 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 

Given the challenge to design a nuclear reactor system 
which features true “walk away” safety characteristics, there is in- 
centive to assess whether the Liquid Metal Reactor (LMR) current- 
ly possesses such attributes or, if not, whether design modifications 
can be made to attain such desirable characteristics. As a first step 
to this overall evaluation process, the present study has been fo- 
cused principally on the influence of fuel type (oxide, metal, car- 
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bide), to assess whether this design choice is pivotal to the question 
of achieving inherent safety. 


27551 (INIS-mf—9253) GKSS annual report 1983. 
(GKSS-Forschungszentrum Geesthacht G.m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.)). 1984. 126p. (In 
German). NTIS (US Sales Only), PC A07/MF A0Ol. File 
Number DE85780889. 

This annual report reviews the structure and activities of the 
GKSS in 1983. R and D work was done on reactor safety engineer- 
ing, environmental research/environmental engineering and under- 
water technology. It also reports on cooperation with outside part- 
ners, the organization, financing, and developments in the staff 
structure as well as on publications, lectures, applications for pat- 
ents, etc. (UA). 


27552 (INIS-mf—9482, pp 105) Personnel dosimetry in 
nuclear power facilities. Singer, J.; Hakl, J. (Jaderna Elek- 
trarna Dukovany (Czechoslovakia)). Aug 1983. (In Czech). 
NTIS (US Sales Only), PC A08/MF AO1. File Number 
DE85780916. (CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


27553 (INIS-mf—9482, pp 77) Monitoring of fuel fail- 
ures in WWER-440 reactors based on measuring fission prod- 
uct activities. Melichar, Z. (Vyskumny Ustav Energeticky, 
Bratislava (Czechoslovakia)). Aug 1983. (In Slovak). NTIS 
(US Sales Only), PC A08/MF AOl. File Number 
DE85780916. (CONF- 8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


27554 (INIS-mf—9532, pp 8-9) Safety research needs for 
an evolving nuclear power establishment. Loewenstein, W.B. 
(Electric Power Research Inst., Palo Alto, CA (USA)). 
1983. NTIS (US Sales Only), PC Al4/MF AOI. File 
Number DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


27555 (INIS-mf—9532, pp 16-22) Overview of safety and 
siting problems and solutions. Stone, H.F. (General Electric 
Co., San Jose, CA (USA)). 1983. NTIS (US Sales Only), 
PC Al4/MF A0Ol. File Number DE85780892. (CONF- 
831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


27556 (INIS-mf—9532, pp 45-49) Examination of conse- 
quences of externally initiated severe accidents. Ritzman, 
R.L.; Goodman, J. (Science Applications, Inc., Palo Alto, 
CA (USA)); Reznik, L.; Kis, I.; Tepper, L. (Israel Electric 
Corp. Ltd., Haifa). 1983. NTIS (US Sales Only), PC Al4/ 
MF ‘AO1. File Number DE85780892. (CONF-831241— 
Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


27557 (INIS-mf—9532, pp 251-252) Two-phase monitor- 
ing in water reactor systems by — scattering profile 
densitometry. Jacobs, A.M.; An S.; Finlon, K.D. 
(Florida Univ., Gainesville (USA). Dept. of Nuclear Engi- 
neering). 1983. NTIS (US Sales Only), PC Al4/MF AOl1. 
File Number DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 
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27558 (INIS-mf—9532, pi _ 66-72) Flashing 
depressurization. E.; Chambre, P.L. (Cali- 

fornia Univ., Berkeley (USA). Dept. ‘of Nuclear 

ing). 1983. NTIS cus. Sales Only), PC Al4/MF AO1. File 

Number DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 
Published in summary form only. 


27559 es 2s pp 77-80) Probability of exceed- 
ing the design blast pressure from explosions in the vicinity of 
nuclear generating plants. Goodman, J.; Koch, J.E. tel 
Power i Norwalk, CA (USA)). 1983. NTIS (US Sales 
Only), PC "A14/MF AOl. File Number DE85780892. 
(CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


27560 (INIS-mf—9532, pp 23-28) Indestructible reactor. 
Schultz, M.A.; Edlund, M.C. 1983. NTIS (US Sales Only) Only), 
PC Al4/MF AO0Ol. File Number DE85780892. (CONF- 
831241—Summ.). 
From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 
Published in summary form only. 


27561 a pp 116) Automated sensitivity 
methods for reactor performance assessment. Oblow, E.M. 
(Oak Ridge National Lab., TN (USA)). 1983. NTIS (Us 
Sales Only), PC Al4/MF ‘A01. File Number DE85780892. 
(CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


27562 (INIS-mf—9532, pp 297-298) a 
simulation of single power dae using the 
Toomerian, N.; Kaizerman, S.; Wacholder, E. E. echnior 
Israel Inst. of Tech., Haifa. Dept. of Nuclear 
1983. NTIS (US Sales Only), PC Al4/MF AOl. 
Number DE85780892. (CONF-831241—Summ.). 
From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983), 
Published in summary form only. 


27563 oS ee ae 102) ——- re gg ee of 
fission } ages come II containment. Flar- 
(Brookhaven National — u ton, NY CSA). 


man, S 
1983. NTIS (US Sales Only), PC Al4/MF A0Ol 
Number DE85780892. (CONF-831241—Summ.). 
From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 
Published in summary form only. 


27564 (INIS-mf—9532, pp 115) Effect of tompenntene 
on the Olek, S.; 


dependent properties on 
Zvirin, Y. (Technion-Israel Inst. of Tech., Haifa. of 
Mechanical yo 1983. NTIS (US Sales Only), PC 
came A01. File Number DE85780892. (CONF-831241— 
umm. ). 
From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 
Published in summary form only. 


27565 (INIS-mf—9532, pp ae Lessons learned from 

the accident at Three Mile Island. A 

Snyder, B.J. (Nuclear Regulatory Commission, Washington, 

De (USA)). 1983. NTIS (US Sales Only), PC Al4/MF 

A01. File Number DE85780892. (CONF-831241—Summ.). 
From Joint US/Israeli meeting on safety and siting problems 

for power reactors in a small country; Haifa, Israel (20 Dec 1983). 
Published in summary form only. 
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27566 (INIS-mf—9532, pp 99-101) Severe external acci- 
dent using RELAF4/MOD 6. Kaizerman, S.; Wa- 
cholder, E.; Rambam, M.; Elias, E. (Technion-Israel Inst. of 
Tech., Haifa. Dept. of Nuclear Engineering). 1983. NTIS 
(US Sales Only), PC A1l4/MF AOl. File Number 
DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


27567 (INIS-mf—9532, pp 174-179) Monitoring the sub- 
criticality of the TMI-2 nuclear reactor. Levine, S.H.; Kim, 
S.S.; Imel, G. (Pennsylvania State Univ., University Park 
(USA)). 1983. NTIS (US Sales Only), PC Al4/MF AOI1. 
File Number DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


27568 (INIS-mf—9532) Joint annual meeting 1983. 
Safety and siting problems of nuclear power reactors in a 
small country. Vol. 11. (Israel Nuclear Society, Yavne; Israel 
Health Physics Society; Radiation Research Society of 
Israel; Israel Society of Medical Physics). 1983. 313p. 
(CONF-831241—Summ.). NTIS (US Sales Only), PC A14/ 
MF A011. File Number DE85780892. 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Separate abstracts were prepared for each of the included 
papers. (MOW) 


27569 (Juel—1951) Passive afterheat removal in the 
HTGR with the liner cooling system as a heat sink. Rehm, 
W.; Jahn, W.; Verfondern, K. (Kernforschungsanlage Jue- 
lich G.m.b.H. (Germany, F.R.). Inst. fuer Nukleare Sicher- 
heitsforschung). Sep 1984. 50p. (In German). NTIS (US 


Sales Only), PC A03/MF AO1. File Number DE85751550. 

The report deals with the transients of temperature and 
system pressure and the fission product behaviour in the primary 
circuit of an HTGR during passive afterheat removal, where the 
liner cooling system of the PCRV serves as a heat sink. The analy- 
sis has been made for the PNP-500-reactor representing nuclear 
plants with medium thermal power. The investigations show that 
the liner cooling system is able to control a core heatup. High tem- 
perature loads are encountered in the upper core region. In the case 
of a reactor under pressure the fuel elements and the primary cir- 
cuit remain intact as the first and second barriers for fission prod- 
ucts. In the case of a depressurized primary circuit the liner cooling 
system also keeps the PCRV at normal operating temperatures. The 
effects of a core heatup on component damage and release of fis- 
sion products are thus limited. 


27570 (Juel-Spez—260) Accident behaviour of the HTR- 
module. Breitbach, G.; David, P.H.; Degen, G.; Fassbender, 
J.; Finken, R.; Jahn, W.; Meister, G.; Mertens, J.; Mohr, 
H.G.; Moormann,, R. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Nukleare Sicherheits- 
forschung). Jun 1984. 52p. (In German). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE85751549. 

The present trend analysis is an attempt at assessing the risk 
caused by incidents and accidents for an HTR module. A salient 
safety feature of this HTR concept is the restriction of core tem- 
peratures in the event of a failure of forced cooling to values only 
affecting the retention capability of the fuel elements for fission 
products to a minor extent. Core heat-up accidents therefore con- 
tribute only little to the risk. The dominant contributor to the risk, 
which is very small in total, proved to be water ingress accidents 
initiated by bursting of a steam generator tube. The collective risk 
for late fatalities is determined at 80% by those accidents involving 
complete depressurization of the primary system through the steam 
generator leak. With approx. 3 x 10-5 per year it is safely below the 
risk of a PWR related to the same power. Emissions caused by an 
accident are in any case so low that no acute fatalities will occur 
and the few cases of late fatalities cannot be reduced any further by 
the usual safeguards and preventive measures in the environment. 
The figures established are to be regarded as the upper limit due to 
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pessimistic assumptions in the calculations; they can be lowered 
even further by minor design modifications. Accidents which might 
play a role in the licensing procedure because of their frequency 
(> 10-°/a) remain below the planning standards stipulated in the 
Radiation Protection Ordinance with regard to their radiation 
impact. The maximum individual doses for accidents with a fre- 
quency of occurrence above 10 ‘/a are even by two to three orders 
of magnitude below these standards. In our judgement, the HTR 
module concept therefore also satisfies the requirement of adequate 
damage precautions. 


27571 (Juel-Spez—273) Gas exchange between a helium 
filled vessel and the environment via a vertically installed 
tube in relation to the HTR module. Breitbach, G.; David, 
H.P.; Nickel, M.; Wolters, J. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Nukleare Sicherheits- 
forschung). Sep 1984. 33p. (In German). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE85751547. 

After a fracture of the fuel charge tube (diameter = 65 mm) 
of a HTR-Module-Reactor a rapid depressurization of the primary 
circuit occurs and thereafter a long-range gas exchange between 
primary circuit and containment takes place. Experiments related to 
the problem of gas exchange between a vessel and the environment 
via a vertically installed tube were carried out. For the calculation 
of the gas exchange rates a computer code was developed, which 
takes into account all mechanisms influencing the exchange rate in 
the experiment. The calculated values were in good agreement with 
the experimental results. The transformation of the results to a 
HTR-Module shows that the gas exchange rate in the case of a 
charge tube fracture is only determined by gas expansion and con- 
traction in the primary circuit. Therefore the amount of air entering 
the primary circuit is very small. 


27572 (KFK—3848) Oxidation of Zircaloy-4 under limit- 
ed steam supply at 1000 and 1300°C. Uetsuka, H. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Material- und Festkoerperforschung; Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.). Projekt Nuk- 
leare Sicherheit). Dec 1984. 36p. NTIS (US Sales Only), PC 
A03/MF AOl1. File Number DE85751551. 

With the view of examining the oxidation behavior of Zirca- 
loy-4 under limited steam supply occurring in severe accidents of 
LWRs, Zircaloy-4 cladding specimens were examined at the iso- 
thermal oxidation temperatures of 1000 and 1300°C under a steam 
atmosphere, flowing at a reduced and constant rate. The effect of 
steam starvation, which was restricted to very low levels of steam 
supply rate, was observed at the two examined temperatures. And 
the critical supply rate of steam starvation was evaluated to be 13 
and 20 mg/cm?xmin for the oxidation at 1000 and 1300°C, respec- 
tively. Variation of the oxidation duration between 2 and 60 min at 
1000°C allowed to compare the reaction kinetics for three different 
rates of steam supply. The short-term results confirmed the reduced 
reaction rates for the lower steam supplies. At the longer times, 
however, a clear trend towards linear kinetics was observed for the 
lower supplies. This can be interpreted as the result of earlier 
breakaway transition under limited steam supply. In the test at 
1300°C, an acceleration of the oxidation rate was measured for the 
specified steam supply rate between 20 and 60 mg/cm?xmin. This 
related strongly with high hydrogen concentration in the atmos- 
phere. Hydrogen blanketing - the retarding effect of hydrogen on 
Zircaloy oxidation - was not identified in the examined temperature 
range. 


27573 (LA-UR—85-944) Los Alamos PWR _ feed-and- 
bleed studies summary results and conclusions. Boyack, B.E.; 
Henninger, R.J.; Lime, J.F. (Los Alamos National Lab., 
NM (USA)). 1985. Contract W-7405-ENG-36. 34p. (CONF- 
851007—8). NTIS, PC A03/MF A0O1 - GPO. File Number 
T185010107. 

From 3. international meeting on reactor thermal hydraulics; 
Newport, RI, USA (15 Oct 1985). 

The adequacy of shutdown decay heat removal in pressur- 
ized water reactors (PWRs) is currently under investigation by the 
Nuclear Regulatory Commission. One part of this effort is review 
of feed-and-bleed procedures that could be used if the normal cool- 
ing mode through the steam generators was unavailable. Feed-and- 
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bleed cooling is effected by manually activating the high-pressure 
injection (HPI) system and opening the power-operated relief 
valves (PORVs) to release the core decay energy. The feasibility of 
the feed-and-bleed concept as a diverse mode of heat removal has 
been evaluated at the Los Alamos National Laboratory. The 
TRAC-PF1 code has been used to predict the expected perform- 
ances of the Oconee-1 and Calvert Cliffs-1 reactors of Babcock and 
Wilcox and Combustion Engineering, respectively, and the Zion-1 
and H.B. Robinson-2 plants of Westinghouse. Feed and bleed was 
successfully applied in each of the four plants studied, provided it 
was initiated no later than the time of loss-of-secondary heat sink. 


27574 (LA-UR—85-1334) Case for integral core-disrup- 
tive accident analysis. Luck, L.B.; Bell, C.R. (Los Alamos 
National Lab., NM (USA)). 1985. Contract W-7405-ENG- 
36. 10p. (CONF-850410—35). NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85010752. 

From ANS/ENS fast reactor safety meeting; Knoxville, TN, 
USA (21 Apr 1985). 

Integral ysis is an approach used at the Los Alamos Na- 
tional Laboratory to cope with the broad multiplicity of accident 
paths and complex phenomena that characterize the transition 
phase of core-disruptive accident progression in a liquid-metal- 
cooled fast breeder reactor. The approach is based on the combina- 
tion of a reference calculation, which is intended to represent a 
band of similar accident paths, and associated system- and separate- 
effect studies, which are designed to determine the effect of uncer- 
tainties. Results are interpreted in the context of a probabilistic 
framework. The approach was applied successfully in two studies; 
illustrations from the Clinch River Breeder Reactor licensing as- 
sessment are included. 


27575 (LA-UR—85-1373) Los Alamos experiments and 
their impacts on fast reactor safety. Wehner, T.R.; Hull, 
L.M. (Los Alamos National Lab., NM (USA)). 1985. Con- 
tract W-7405-ENG-36. 9p. (CONF-850410—32). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE85010797. 


From ANS/ENS fast reactor safety meeting; Knoxville, TN, 
USA (21 Apr 1985). 

Results of two sets of recent Los Alamos transition-phase ex- 
periments are reported herein. The two sets of experiments ad- 
dressed two different behaviors of boiling pools of molten fuel, 
molten steel and steel vapor, in the transition phase of a core-dis- 
ruptive accident (CDA) in a liquid-metal fast breeder reactor 
(LMFBR). The transient boilup experiments simulated the recritica- 
lity-induced motions of a boiling pool within a single subassembly 
during the subassembly-pool subphase of the transition phase. The 
melting wall experiments simulated the melting and entrainment of 
subassembly duct wall steel into a boiling pool during the same sub- 
phase. From the results of the transient boilup experiment we iden- 
tified behaviors and phenomena that argue against an energetic dis- 
assembly from the subassembly-pool subphase. From the melting 
wall experiments we determined that a stable boiling pool is unlike- 
ly by showing that significant amounts of wall steel would likely be 
rapidly entrained and lead to pool collapse. 8 refs., 3 figs. 


27576 (LA-UR—85-1493) Current algorithms used in re- 
actor safety codes and the impact of future computer develop- 
ment on these algorithms. Mahaffy, J.H.; Liles, D.R.; Wood- 
ruff, S.B. (Pennsylvania State Univ., University Park 
- (USA). Applied Research Lab.; Los Alamos National Lab., 
NM (USA)). 1985. Contract W-7405-ENG-36. 16p. (CONF- 
850646—2). NTIS, PC A02/MF AO1 - GPO. File Number 
1185010726. 
From 2. international specialists meeting on small break 
LOCA analyses in LWRs; Pisa, Italy (24 Jun 1985). 
Computational methods and solution procedures used in the 
US Nuclear Regulatory Commission's reactor safety systems codes, 
Transient Reactor Analysis Code (TRAC) and Reactor Leak and 
Power Safety Excursion Code (RELAP), are reviewed. Methods 
used in TRAC-PF1/MOD1, including the stability-enhancing two- 
step (SETS) technique, which permits fast computations by allow- 
ing time steps larger than the material Courant stability limit, are 
described in detail, and the differences from RELAPS5/MOD2 are 
noted. Developments in computing, including parallel and vector 
processing, and their applicability to nuclear reactor safety codes 
are described. These developments, coupled with appropriate nu- 
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merical methods, make detailed faster-than-real-time reactor safety 
analysis a realistic near-term possibility. 


27577 (ND-R—988(S)) Modelling the effect of different 
mechanical restraints on PWR fuel rod deformation under 
conditions relevant to the NRU MT-3 experiment, using the 
MABEL-2D code. Haste, T.J. (UKAEA Risley Nuclear 
Power Development Establishment). Mar 1984. 39p. 
HMSO, London, price Pound 5.00. 

The MABEL-2D code has been used to study the effect of 
different mechanical restraint conditions on the ballooning response 
of fuel rods in the MT-3 experiment. Changing the restraint condi- 
tions from those considered appropriate to MT-3, where the rods 
pushed apart before flattening, to those appropriate to a large, uni- 
formly ballooning array, was predicted to lead to increases in the 
axial extent of ballooning, in rupture times and in rupture strains. 
The increase in rupture strain was generally the same or smaller 
than differences, calculated in earlier work, resulting from the 
movement of rods relative to each other during ballooning. Pellet 
stack asymmetry within the cladding remains the dominant source 
of azimuthal temperature gradients. Good general agreement was 
found between azimuthal wall thickness distributions measured at 
the rupture locations and calculated using MABEL-2D with a con- 
stant pellet eccentricity, providing validation of the 2D strain 
model, and showing that the experimental distributions are consist- 
ent with a cosine azimuthal variation of temperature. 


27578 (NIRS-M—42, pp 12-16) Behavior of tritium in 
heavy water reactors. ATR Fugen power station. Wakabaya- 
shi, Tadashi (Power Reactor and Nuclear Fuel Develop- 
ment Corp., Tokyo (Japan)). 1983. (In Japanese). NTIS (US 
Sales Only), PC A13/MF A0O1. File Number DE85780802. 
(CONF-8112113—). 

From 9. NIRS environmental seminar on study of tritium be- 
havior in environment and human body; Chiba, Japan (22 Sep 
2517). 

o In the ATR Fugen power station, the radiation control re- 
garding the tritium in heavy water has been carried out since the 
heavy water was filled in the system of the reactor in November, 
1977. At first, the concentration of tritium in heavy water was 
about 60 pCi/cc, but in November, 1981, it increased to about 1.3 
mCi/cc, and the saturation concentration after 30 years is estimated 
to become about 17 mCi/cc. In this report, on the transfer of triti- 
um to the work environment and general environment, its barrier, 
recovery, measurement and the protection against it, the experience 
in the Fugen power station is described. The heavy water system 
was constructed as the perfectly closed circuit by welding stainless 
steel, and a canned heavy water circulating pump has been used. 
The leak of heavy water in the steady operation is negligible, but 
attention must be paid to the transfer of tritium to the environment 
when the system is disassembled for the regular inspection. The 
measurement of tritium for individual exposure control, environ- 
ment and released radioactivity, the tritium-removing equipment 
and protective suits, and the release of tritium to general environ- 
ment are reported. 


27579 (NUREG—0829) Integrated plant safety assess- 
ment, Systematic Evaluation Program. San Onofre Nuclear 
Generating Station, Unit 1 (Docket No. 50-206). Draft report. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Reactor Regulation). Apr 1985. 569p. 
NTIS, PC A24/MF AO1 - GPO. File Number T1I85901440. 

The Systematic Evaluation Program (SEP) was initiated to 
review the designs of older operating nuclear reactor plants to re- 
confirm and document their safety. The review provides (1) an as- 
sessment of the significance of differences between current techni- 
cal positions on safety issues and those that existed when a particu- 
lar plant was licensed, (2) a basis for deciding how these differences 
should be resolved in an integrated plant review, and (3) a docu- 
mented evaluation of plant safety. The review compared the as- 
built designs with current review criteria in 137 different areas de- 
fined as “topics.” During the review, 48 of the topics were deleted 
from consideration under the SEP because a review was being 
made under other programs (Unresolved Safety Issue (USI) or 
Three Mile Island (TMI) Action Plan Tasks), or the topic was not 
applicable to the plant. Of the original 137 topics, 89 were, there- 
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fore, reviewed for San Onofre Nuclear Generating Station Unit 1: 
of these, 53 met current criteria or were acceptable on another de- 
fined basis. The review of the remaining 36 topics found that cer- 
tain aspects of plant design differed from current criteria. These 
topics were considered in the integrated assessment of the plant, 
which consisted of evaluating the safety significance and other fac- 
tors of the identified differences from current design criteria to 
arrive at decisions on whether modifications were necessary from 
an overall plant safety viewpoint. Safety improvements are being 
planned as a result of the integrated assessment. Some safety im- 
provements have already been implemented by the licensee. 


27580 (NUREG—1061-Vol.2) Report of the US Nuclear 
Regulatory Commission Piping Review Committee. Volume 2. 
Evaluation of seismic designs: a review of seismic design re- 
quirements for Nuclear Power Plant Piping. (Nuclear Regu- 
latory Commission, Washington, DC (USA)). Apr 1985. 
180p. NTIS, PC A09/MF AO1 - GPO $6.00. File Number 
TI85901400. 

This document reports the position and recommendations of 
the NRC Piping Review Committee, Task Group on Seismic 
Design. The Task Group considered overlapping conservation in 
the various steps of seismic design, the effects of using two levels of 
earthquake as a design criterion, and current industry practices. 
Issues such as damping values, spectra modification, multiple re- 
sponse spectra methods, nozzle and support design, design margins, 
inelastic piping response, and the use of snubbers are addressed. Ef- 
fects of current regulatory requirements for piping design are eval- 
uated, and recommendations for immediate licensing action, 
changes in existing requirements, and research programs are pre- 
sented. Additional background information and suggestions given 
by consultants are also presented. 


27581 (NUREG—1061-Vol.5) Report of the US Nuclear 
Regulatory Commission Piping Review Committee. Volume 5. 
Summary - Piping Review Committee conclusions and recom- 
mendations. (Nuclear Regulatory Commission, Washington, 
DC (USA)). Apr 1985. 55p. NTIS, PC A04/MF AO! - 
GPO $4.25. File Number T185901386. 

This document summarizes a comprehensive review of NRC 
requirements for Nuclear Piping by the US NRC Piping Review 
Committee. Four topical areas, addressed in greater detail in Vol- 
umes | through 4 of this report, are included: (1) Stress Corrosion 
Cracking in Piping of Boiling Water Reactor Plants; (2) Evaluation 
of Seismic Design; (3) Evaluation of Potential for Pipe Breaks; and 
(4) Evaluation of Other Dynamic Loads and Load Combinations. 
This volume summarizes the major issues, reviews the interfaces, 
and presents the Committee's conclusions and recommendations for 
updating NRC requirements on these issues. This report also sug- 
gests research or other work that may be required to respond to 
issues not amenable to resolution at this time. 


27582 (NUREG—1125-Vol.2) Compilation of reports of 
the Advisory Committee on Reactor Safeguards, 1957-1984, 
Volume 2. Project Reviews G-P. (Nuclear Regulatory Com- 
mission, Washington, DC (USA)). Apr 1985. 723p. NTIS, 
PC A99/MF AOl1 - GPO $12.00. File Number T185901432. 

This six-volume compilation contains over 1000 reports pre- 
pared by the Advisory Committee on Reactor Safeguards from 
September 1957 through December 1984. The reports are divided 
into two groups: Part 1: ACRS Reports on Project Reviews, and 
Part 2: ACRS Reports on Generic Subjects. Part 1 contains ACRS 
reports alphabetized by project name and within project name by 
chronological order. Part 2 categorizes the reports by the most ap- 
propriate generic subject area and within subject area by chrono- 
logical order. 


(NUREG/CP—0038) Hydrogen and water reactor 
safety: proceedings. (Nuclear Regulatory Commission, 
Washington, DC (USA); Electric Power Research Inst., 
Palo Alto, CA (USA); Sandia National Labs., Albuquerque, 
NM (USA)). 1982. Contract AC04-76DP00789. 1198p. 
(EPRI-RP—1932-35; SAND —82-2456; CONF-821026—). 
NTIS, PC A99/MF A0O1 - GPO. File Number T184016099. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 
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Separate abstracts were prepared for papers presented in the 
following areas of interest: 1) hydrogen research programs; 2) hy- 
drogen behavior during light water reactor accidents; 3) combusti- 
ble gas generation; 4) hydrogen transport and mixing; 5) combus- 
tion modeling and experiments; 6) accelerated flames and detona- 
tions; 7) combustion mitigation and control; and 8) equipment sur- 
vivability. 


27584 (NUREG/CP—0038, pp 7-20) Regulatory per- 
spectives on hydrogen control for degraded core accidents. 
Butler, W.R.; Tinkler, C.G. (Nuclear Regulatory Commis- 
sion, Washington, DC). 1982. NTIS, PC A99/MF AOl1 - 
GPO. File Number TI84016099. (CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

This paper presents the current regulatory perspectives rela- 
tive to hydrogen control for postulating degraded core accidents in 
light water reactor plants. These perspectives should be an impor- 
tant element in decision making regarding research programs that 
deal with the various aspects of hydrogen management during pos- 
tulated severe accidents in licensed nuclear power plants. A paper 
on the same subject was presented during the first workshop in Jan- 
uary 1981. Numerous regulatory decisions have been made, licens- 
ing actions taken, and rulemaking activities completed since the 
January 1981 workshop. The objectives of this paper are to summa- 
rize those events and to indicate the area where the regulatory 
views have changed and/or crystallized since January 1981. Areas 
in which a need for a greater data base is noted include: hydrogen 
source term, combustion phenomena, pressure and temperature re- 
sponses, structural response, and recombiner capability. 


27585 (NUREG/CP—0038, pp 21-28) Hydrogen re- 
search and nuclear safety: a utility perspective. Lau, W. 
(Tennessee Valley Authority, Knoxville). 1982. NTIS, PC 
A99/MF AOl - GPO. File Number TI84016099. (CONF- 
821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

The main thrust of this paper is to emphasize that research 
efforts need to be pursued only after the following steps have been 
taken: 1) identify clearly what decisions are needed; 2) develop an 
overall decision logic chart and identify the information required 
for each of the decisions; 3) distinguish confirmatory research from 
research needed for decision-making information; 4) recognize that 
an optimized mitigation system is generally not the objective, nei- 
ther is minimum risk required; 5) assure that the level of studies be 
consistent with the risk. After having taken the above steps, the au- 
thors concluded that a deliberate and distributed ignition system is 
a viable solution for the hydrogen problem for certain nuclear 
power plants. 


27586 (NUREG/CP—0038, pp 29-42) EPRI research on 
hydrogen combustion and control. Thompson, L. (Electric 
Power Research Institute, Palo Alto, CA). 1982. NTIS, PC 
A99/MF AOl - GPO. File Number TI84016099. (CONF- 
821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

EPRI is conducting a program to study hydrogen combus- 
tion behavior in the LWR containment building environments that 
could follow severe postulated nuclear accidents. Flammability 
limits, deflagrations, combustion control methods, equipment sur- 
vivability, and hydrogen mixing and distribution in hydrogen, air, 
steam, and water spray environments have been investigated in sev- 
eral projects. Analytic models and computer codes are also being 
developed and evaluated for combustion behavior and for hydro- 
gen mixing and distribution processes. 


27587 (NUREG/CP—0038, pp 43-72) NRC hydrogen 
behavior and mitigation research program. Larkins, J.T.; 
Worthington, P. (Nuclear Regulatory Commission, Wash- 
ington, DC). 1982. NTIS, PC A99/MF A0O1 - GPO. File 
Number T184016099. (CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 
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To address hydrogen-related issues, the Office of Nuclear 
Regulatory Research (Divisions of Accident Evaluation and Engi- 
neering Technology) has initiated a comprehensive research pro- 
gram whose objective is to quantify the threat posed by hydrogen 
released during severe reactor accidents, and to generate informa- 
tion, procedures and concepts which will prevent or mitigate that 
threat. The products of this research program will include: 1) as- 
sessment of the threat for several classes of reactors and contain- 
ment designs; 2) assessment of the adequacy of existing safety sys- 
tems and mitigation strategies; 3) identification and concept demon- 
stration of improved mitigation and detection systems; 4) publica- 
tion of manuals and reports on: evaluation of the state-of-the-art; 
phenomena important to threat assessment; operator strategies and 
training; and reactor safety issues; 5) development and applications 
of computer codes for addressing the generation, transport, com- 
bustion and mitigation of hydrogen during hypothetical reactor ac- 
cidents. 


27588 (NUREG/CP—0038, pp 73-92) IDCOR approach 
to hydrogen generation, combustion, and burn control. Fuller, 
E.L.; Stroupe, E.P. (Technology for Energy Corp., Knox- 
ville, TN). 1982. NTIS, PC A99/MF A0Ol - GPO. File 
Number T184016099. (CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

The IDCOR Program is developing the appropriate informa- 
tion and methodology to predict the following phenomena during 
severe accidents: 1) hydrogen generation, both in-vessel and ex- 
vessel, primarily from metal-water reactions; 2) hydrogen distribu- 
tion in reactor containments; and 3) potential hazards of overpres- 
surization or combustion of hydrogen. The information is being as- 
sembled into reports describing the phenomenology and incorporat- 
ed into the IDCOR Modular Accident Analysis Program, in order 
to determine the behavior of hydrogen during accident sequences 
on four reference plants. From these analyses, conditions will be 
determined so that hydrogen burn control measures can be evaluat- 
ed. A review is being made of various approaches for suppression 
of combustion or controlled burning to limit hydrogen to concen- 
trations below the detonation range. The review considers the ad- 
vantages and disadvantages of various hydrogen control systems 
concepts for reactor and containment combinations and, in addition, 
addresses the various concepts for eventual removal of hydrogen 
from containment. 


27589 (NUREG/CP—0038, pp 93-114) Research pro- 
grams in development in Italy by ENEA, Pisa University and 
Ansaldo Impianti on the impact of hydrogen on light water 
reactor safety. Fineschi, F.; Morici, A.; Zinnari, R. (Pisa 
Univ., Italy). 1982. NTIS, PC A99/MF A0Ol - GPO. File 
Number T184016099. (CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

This report presents the Italian research activities developed 
and to be carried out in the next two years concerning hydrogen 
impact on reactor safety and design. Short descriptions of three ex- 
perimental facilities, HYDRO facility, PIPER-ONE loop, and 
PEGASUS facility, are also included. 


27590 (NUREG/CP—0038, pp 131-144) Training for 
power plant personnel on hydrogen production and control. 
Dickelman, G.J. (General Physics Corp., Columbia, MD). 
1982. NTIS, PC A99/MF A0Ol - GPO. File Number 
TI84016099. (CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

It is the purpose of this paper to address the issue of training 
for power plant personnel in the area of hydrogen control. The au- 
thors experience in the training business indicates that most of the 
operations and engineering personnel have a very limited awareness 
of this phenomenon. Topics discussed in this paper include: 1) 
theory of hydrogen combustion kinetics; 2) incidents involving hy- 
drogen combustion events; 3) normal operations interfacing with 
hydrogen; 4) accident conditions; and 5) mitigation schemes. 
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27591 (NUREG/CP—0038, pp 145-160) CONTEMPT- 
DG containment analysis code. Deem, R.E.; Rousseau, K. 
(Power Authority State of New York, New York). 1982. 
NTIS, PC A99/MF AO1 - GPO. File Number T184016099. 
(CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

The assessment of hydrogen burning in a containment build- 
ing during a degraded core event requires a knowledge of various 
system responses. These system responses (i.e. heat sinks, fan cooler 
units, sprays, etc.) can have a marked effect on the overall contain- 
ment integrity results during a hydrogen burn. In an attempt to 
properly handle the various system responses and still retain the ca- 
pability to perform sensitivity analysis on various parameters, the 
CONTEMPT-DG computer code was developed. This paper will 
address the historical development of the code, its various features, 
and the rationale for its development. Comparisons between results 
from the CONTEMPT-DG analyses and results from similar 
MARCH analyses will also be given. 


27592 (NUREG/CP—0038, pp 161-174) Effects of hy- 
drogen burning and associated engineered safety features on 
containment building response. Iyer, S.S.; Deem, R.E. 
(Power Authority State of New York, New York). 1982. 
NTIS, PC A99/MF AO1 - GPO. File Number T184016099. 
(CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

It is established that large amounts of hydrogen can be gen- 
erated during degraded core events. The burning of this hydrogen 
can produce resulting loads which may represent a serious chal- 
lenge to containment integrity. This paper presents some perspec- 
tives on hydrogen behavior during various degraded core events 
for a large dry containment. The analysis addresses the hydrogen 
transport and its subsequent diffusion once released to the contain- 
ment. Since the distribution of hydrogen in the containment de- 
pends on the rate of release and various driving forces, the effects 
from various subsystems (i.e. fan coolers, sprays, heat structures, 
etc.) are examined to determine the sensitivity of each effect on the 
overall containment response. The sensitivity of results due to sub 
compartmentalization of the containment is also examined. Effects 
from localized hydrogen pocketing and burning will be addressed 
with emphasis on its relative impact on containment integrity. 


27593 (NUREG/CP—0038, pp 209-224) Evaluation of 
post-accident combustible gas control at Millstone Unit I. 
Bickel, J.H. (Northeast Utilities Service Co., Hartford, CT). 
1982. NTIS, PC A99/MF AOl - GPO. File Numt r 
1184016099. (CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

On December 2, 1981 the NRC published 10CFR 50.44, In- 
terim Requirements Related to Hydrogen Control. The major 
impact of this regulation on Mark I BWR Containments was to re- 
quire inerting and to eliminate containment purging as a post-acci- 
dent combustible gas control scheme. This rule in effect required 
installation of hydrogen recombiners on all plants originally li- 
censed assuming purge/pressurization for hydrogen control. Be- 
cause of the high costs of backfitting hydrogen recombiners on 
Millstone-I, it was decided to more thoroughly investigate the tech- 
nical bases of the need to purge containment for hydrogen control 
if the containment was initially inerted. Northeast Utilities Service 
Co. conducted this investigation and identified the following: a) 
preinerting of a Mark I Containment with excess Nz is so effective 
that no extent of metal-water reaction can directly lead to flamma- 
ble H2-O2 gas mixtures; b) production of hydrogen via large metal- 
water reactions actually makes the containment more inert by fur- 
ther diluting the initial O2 content; c) with removal of oxygen (air) 
in-leakage to the containment from the M.S.I.V. and safety relief 
valve control air lines, radiolysis is the only credible oxygen source 
present in the post-accident containment environment; d) post-acci- 
dent boiling phase radiolysis, which is the most rapid source of 
oxygen generation, is insufficient to yield a flammable mixture; e) 
post-accident subcooled phase radiolysis in which natural recombi- 
nation is strongly favored, yields stable equilibrium levels of Hz and 
O below the flammable mixture level. 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


27594 (NUREG/CP—0038, pp 225-256) BWR Mark Ill 
pressure suppression containment response to hydrogen defla- 

poo Fuls, G.M.; Gunter, A.D. (Westinghouse Offshore 
Power Systems, Jacksonville, FL). 1982. NTIS, PC A99/ 
MF AOl - GPO. File Number TI84016099. (CONF- 
821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

The CLASIX-3 computer program has been used to evalu- 
ate the temperature and pressure response of the BWR Mark III 
Suppression Containment System to hydrogen deflagration result- 
ing from a degraded core condition. The CLASIX-3 computer pro- 
gram is an extension of the CLASIX program which was originally 
developed to analyze ice condenser containments. A brief descrip- 
tion is given of the modifications made to CLASIX to increase its 
flexibility and versatility to include the capability of analyzing the 
Mark III Containment. Analytical results are presented for the two 
base case transients. The two base cases are the stuck open steam 
relief valve and the small break LOCA, both of which are assumed 
to lead to a degraded core condition and the release of hydrogen to 
the containment. Results include pressure and temperature re- 
sponse, gas concentrations and suppression pool response. 


27595 (NUREG/CP—0038, pp 257-264) Effect of hy- 
drogen control on the risk from severe accidents in the BWR/ 
6 Mark III Standard Plant. Hankins, D.A.; Holtzclaw, K.W. 
(General Electric Co., San Jose, CA). 1982. NTIS, PC 
A99/MF AO1 - GPO. File Number TI84016099. (CONF- 
821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

This paper discusses the potential risk reduction for preclud- 
ing hydrogen combustion in a Mark III containment. The potential 
risk reduction is minimal because the Mark III containment is de- 
signed to mitigate the effects of loss of containment integrity caused 
by either hydrogen combustion or concrete decomposition. The 
BWR/6 Standard Plant Probabilistic Risk Assessment (PRA) con- 
sidered hydrogen generation for severe accidents. The PRA quanti- 
fied the consequences of hydrogen combustion events taking ac- 
count of the structural capability of the drywell and suppression 
pool to assure scrubbing of potential fission product releases even 
for cases with loss of primary containment integrity. Fission prod- 
uct retention by suppression pool scrubbing means that the contain- 
ment function (limiting offsite doses) is maintained even for severe 
accidents. Quantification of the fission product scrubbing capability 
of the suppression pool during severe accidents was based on GE's 
Fission Product Scrubbing Program. A first principles analytical 
model was developed to describe fission product scrubbing in the 
suppression pool. Experimental verification of this model was ob- 
tained by mass-transfer and hydrodynamic testing. This model pre- 
dicts that the suppression pool would reduce particulate fission 
product releases by a factor of 10,000 in the unlikely event of a 
severe accident. These results confirm that the BWR suppression 
pool would effectively retain fission products released during 
severe accidents. 


27596 ee ee pp 265-282) Assessment of 


hydrogen combustion eff in the BWR/6 - Mark III 
Standard Plant. Elliott, J; CG Nesbitt, L.B.; Gou, P.F.; Dua, 
S.S.; Hankins, D.A. (General Electric Co., San Jose, CA). 
1982. NTIS, PC A99/MF AOl - GPO. File Number 
184016099. (CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor anes Albuquerque, NM, USA (3 Oct 1982). 

This report discusses General Electric's study of potential 
— combustion effects on the Standard Mark III containment 

uring postulated severe accidents. This study was performed as 
a nat the Probabilistic Risk Assessment of the BWR/6 - Mark III 
Standard Plant. The methodology of determining the accident 
event sequence and modeling of the Boiling Water Reactor core re- 
sponse, including hydrogen generation by metal-water reaction, is 
described. Combustion of hydrogen released to the containment is 
analyzed and effects on the Mark III containment system are as- 
sessed. It is concluded that even for those cases where containment 
integrity may be lost, the containment function (i.e., limiting offsite 
doses) is maintained by the drywell and suppression pool. 
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27597 (NUREG/CP—0038, pp 283-300) Utility perspec- 
tive on hydrogen control. Richardson, J.D.; Hobbs, S.H. 
(Mississippi Power and Light Co., Jackson). 1982. NTIS, 
PC A99/MF AOl - GPO. File Number T184016099. 
(CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

description of the hydrogen control measures at the 

Grand Gulf Nuclear Station through September 1982 is provided as 
well as a discussion of the organizational interfaces between Missis- 
sippi Power and Light and other participating organizations and a 
utility perspective on hydrogen control. 


27598 (NUREG/CP—0038, pp 317-332) He production 
from the steel-water reaction during a postulated core melt- 
down accident. Yu, W.S.; Pratt, W.T. (Brookhaven National 
Lab., Upton, NY). 1982. NTIS, PC A99/MF A0O1 - GPO. 
File Number T184016099. (CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

e MARCH code has been modified to model He genera- 
tion from the steel-water reaction during core meltdown accidents. 
Descriptions of the modifications are given for the Fe-water reac- 
tion model. A number of accident sequences were considered to de- 
termine the potential amount of He generated during postulated 
core meltdown events. The results indicate that the Fe-water reac- 
tion provides a minor contribution (~ 10% of the total) to Ha gen- 
eration (compared with the Zr-water source) during core uncovery 
and slumping within the reactor vessel. However, after heat failure, 
the Fe-water reaction in the cavity can potentially make a signifi- 
cant contribution to He generation. The results also indicate that 
the He generation is very sensitive to the size of the debris particles 
formed when the molten core materials contact water. 


27599 (NUREG/CP—0038, pp 351-368) Hydrogen gen- 
eration during molten-fuel-coolant interactions. Corradini, M. 
(Univ. of Wisconsin, Madison). 1982. NTIS, PC A99/MF 
A01 - GPO. File Number T184016099. (CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

Given the absence of adequate cooling water to the core of 
a light-water reactor, the fission product decay heat would eventu- 
ally cause the reactor fuel and cladding to melt. This could lead to 
slumping of the molten core materials into the lower plenum of the 
reactor vessel, possibly followed by failure of the vessel wall and 
pouring of the molten materials into the reactor cavity. Recent 
analyses have indicated that residual water is likely to be present 
both in the lower plenum and in the reactor cavity. Therefore, 
when the molten core materials enter either region, there is a 
strong probability of molten core contacting water. The physical 
process by which the molten core contacts and mixes with the 
water is important for two reasons: (1) because of its potential for 
rapid steam generation from a fuel-coolant interaction (FCI) either 
energetic or non-energetic; and (2) because it is a source of combus- 
tible hydrogen from the oxidation of the metallic components of 
the molten core. In this paper the rate of hydrogen generation due 
to fuel-coolant mixing is the major topic. To predict this one must 
understand two physical processes. The first is the degree of fuel 
breakup during the mixing phase and during the FCI. By under- 
standing this process one is able to calculate the surface area avail- 
able during the chemical reaction. The second is the rate of hydro- 
gen generation per unit area when the fuel is molten and as it cools 
and solidifies. 


27600 (NUREG/CP—0038, pp 369-384) Gas release and 
containment history during melt-concrete interaction. Hass- 
mann, K.; Schwarzott, W.; Reimann, M. (Kraftwerk Union 
Aktiengesellschaft, Erlangen, West Germany). 1982. NTIS, 
PC A99/MF AOl - GPO. File Number 1184016099. 
(CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

In risk studies, paramount attention is paid to hypothetical 
accidents with nuclear reactor core melt down because of possible 
physical health impacts resulting from this type accidents. In the 
Federal Republic of Germany the research project Core melting 
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was initiated by the Federal Ministry of Research and Technology 
in 1971 in order to investigate melt down phenomena. One of the 
main objectives within the research project is the development of 
experimentally verified models and computer codes to predict the 
events during melt/concrete interaction. It is the purpose of this 
paper to summarize the present state of the art melt-concrete inter- 
action models developed so far and to show update results with re- 
spect to gas release and pressure time history within the contain- 
ment by varying some sensitive parameters. In addition, the se- 
quence of two different accident scenarios is given in detail which, 
with respect to overpressurization of the containment building, are 
expected to cover all other melt down sequences. 


27601 (NUREG/CP—0038, pp 385-400) Combustible 
gas generation from molten fuel-concrete interactions. Cole, 
R.K. Jr.; Kelly, D.P. (Sandia National Labs., Albuquerque, 
NM). 1982. NTIS, PC A99/MF A0O1 - GPO. File Number 
T184016099. (CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

The CORCON-MOD1 le has been developed at Sandia 
National Laboratories to evaluate phenomena associated with 
molten-core concrete interactions. The code is currently being ap- 
plied for plant calculations and comparison against experiments. An 
important prediction from this code is the amount and rate at 
which gases leave the reactor cavity region. Two of these gases are 
combustible, carbon monoxide, and hydrogen. Calculations have 
been performed to predict the generation of these gases under vari- 
ous initial and boundary conditions. The authors discuss the results 
of these calculations and their associated uncertainties. 


27602 (NUREG/CP—0038, pp 401-424) Corrosion of 
aluminum and zinc in containment following a LOCA and po- 
tential for precipitation of corrosion products in the sump. 
Niyogi, K.K.; Lunt, R.R.; Mackenzie, J.S. (United Engi- 
neers and Constructors Inc., Philadelphia, PA). 1982. NTIS, 
PC A99/MF AOl - GPO. File Number 1184016099. 
(CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

Following a loss-of-coolant accident (LOCA) in a LWR 
containment, certain materials in the containment come in contact 
with alkaline emergency cooling and containment spray solutions 
and may corrode yielding hydrogen gas. The problems associated 
with the production of hydrogen gas and the control of combusti- 
ble gas concentration have been extensively explored in recent 
years. However, the phenomenon of corrosion and its consequences 
in the long term cooling of the reactor and the containment have 
drawn very little attention. United Engineers and Constructors Inc. 
has made an extensive effort to study through literature survey the 
solubility of the corrosion products from aluminum and zinc in 
order to assess the potential for precipitation in the containment 
sump. The analysis presented in this article is based on parameters 
for a typical large dry reactor containment with caustic/boric acid 
buffered spray solution. Parameters used in this study may vary 
from one plant to another. However, they are not expected to 
affect the overall conclusions. 


27603 (NUREG/CP—0038, pp 425-438) Importance of 
temperature, pH, and boric acid concentration on rates of hy- 
drogen production from galvanized steel corrosion. Loyola, 
V.M. (Sandia National Labs., Albuquerque, NM). 1982. 
NTIS, PC A99/MF A0O1 - GPO. File Number T184016099. 
(CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

One of the known sources of hydrogen gas within a nuclear 
plant containment building during a LOCA is the high temperature 
corrosion of galvanized steel yielding hydrogen gas. The impor- 
tance of this source of hydrogen will vary depending on the severi- 
ty of the accident. In an accident which resulted in core degrada- 
tion, for example, the major source of hydrogen would probably be 
the metal-water reaction of the zircaloy cladding, and the corrosion 
of galvanized steel would then become a relatively minor source of 
hydrogen. However, in an accident in which core degradation is 
avoided or limited to minor damage, the corrosion of galvanized 
steel, and presumably of other materials as well, would then 
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become a major contributor to the buildup of hydrogen within con- 
tainment. The purpose of this paper is to present the overall effects 
of temperature, pH, and boric acid concentration on the rate of hy- 
drogen generation over a broad range of each parameter. 


27604 (NUREG/CP—0038, pp 439-450) Hydrogen gen- 
eration from aluminium corrosion in reactor containmen 
spray solutions. Frid, W.; Karlberg, G.; Sundvall, S.B. 
(Swedish State Power Board, Stockholm). 1982. NTIS, PC 
A99/MF A0l1 - GPO. File Number T184016099. (CONF- 
821026—). 

From 2. international workshop on the impaci of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

The aluminium corrosion experiments in reactor containment 
spray solutions, under the conditions expected to prevail during 
LOCA in BWR and PWR, were performed in order to investigate 
relationships between temperature, pH and hydrogen production 
rates. In order to simulate the conditions in a BWR containment re- 
alistic ratios between aluminium surface and water volume and be- 
tween aluminium surface and oxygen volume were used. Three dif- 
ferent aluminium alloys were exposed to spray solutions: AA 1050, 
AA 5052 and AA 6082. The corrosion rates were measured for 
BWR solutions (deaerated and aerated) with pH 5 and 9 at 50, 100 
and 150°C. The pressure was constantly 0.8 MPa. The hydrogen 
production rate was measured by means of gas chromatography. In 
deionized BWR water the corrosion rates did not exceed about 0.05 
mm/year in all cases, i.e. were practically independent of tempera- 
ture and pH. Hydrogen concentrations were less than 0.1 vol.% in 
cooled dry gas. Corrosion rates and hydrogen production in PWR 
alkaline solution measured at pH 9.7 and 150°C were very high. 
AA 5052 alloy was the best material. 


27605 (NUREG/CP—0038, pp 485-488) Recent im- 
provements in the RALOC code. Jahn, H.L.; Papadimitriou, 
P.; Pham, V.T.; Weber, G. 1982. NTIS, PC A99/MF AOI - 
GPO. File Number T184016099. (CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

The code RALOC was designed and improved to simulate 
the distribution of atmosphere in consequence of a LOCA. It is a 
system code with the intention to deal as a best estimate tool for 
application on design basis and degraded core accidents. A varia- 
tion of this code called FIPLOC shall handle the fission product 
localization problem. Improvements incorporated into RALOC 
MOD1/381 are briefly discussed. 


27606 (NUREG/CP—0038, pp 489-508) HMS: a model 
for hydrogen migration studies in LWR containments. Travis, 
J.R. (Los Alamos National Lab., NM). 1982. NTIS, PC 
A99/MF AOl1 - GPO. File Number TI84016099. (CONF- 
821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

A numerical technique has been developed for calculating 
the full three-dimensional time-dependent Navier-Stokes equations 
with multiple species transport. The method is a modified form of 
the Implicit Continuous-fluid Eulerian technique to solve the gov- 
erning equations for low Mach number flows where pressure waves 
and local variations in compression and expansion are not signifi- 
cant. Large density variations, due to thermal and species concen- 
tration gradients, are accounted for without the restrictions of the 
classical Boussinesq approximation. Calculations of the EPRI/ 
HEDL standard problems verify the feasibility of using this finite- 
difference technique for analyzing hydrogen dispersion within 
LWR containments. 


27607 (NUREG/CP—0038, pp 509-530) Application of 
COBRA-NC to hydrogen transport. Thurgood, M.J. (Battelle 
Northwest Lab., Richland, WA). 1982. NTIS, PC A99/MF 
A01 - GPO. File Number T1I84016099. (CONF-821026—). 
From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 
COBRA-NC, a thermal-hydraulic computer code for the 
analysis of light water reactor (LWR) containment system tran- 
sients is presented. A brief description of the code is provided. 
While the code is being developed for all phases of a containment 
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transient, data comparisons with hydrogen distribution test data ob- 
tained in the Hanford Engineering Development Laboratory test fa- 
cility and in the Battelle Memorial Institute's test facility are pre- 
sented in this paper. The advantages this code features over other 
containment codes is also discussed. 


ees pp 531-552) Application of 
the the TEMPEST computer code for simulating hydrogen distri- 
bution in model containment structures. Trent, D.S.; Eyler, 
L.L. (Battelle, Pacific Northwest Lab., Richland, WA). 
1982. NTIS, PC A99/MF AOl1 - GPO. File Number 
T184016099. (CONF-821026—). Contract AC06-76RL01830. 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

The present work deals with assessing the capability of the 
TEMPEST computer code for predicting hydrogen distribution in 
a model containment test facility. The TEMPEST computer code 
was developed by the Battelle, Pacific Northwest Laboratory, and 
is designed to address a broad spectrum of multi-dimensional hy- 
drothermal problems. TEMPEST solves the three-dimensional, 
time-dependent equations of turbulent motion and energy transport 
using state-of-the-art numerical procedures. TEMPEST has re- 
ceived considerable general use and has been assessed with a con- 
siderable amount of single-phase experimental data related to natu- 
ral and forced convection, buoyant and forced plumes/jets, heat 
transfer and turbulence. Because of the code’s rather complete 
treatment of low-speed, single-phase flow phenomena, applicability 
to complex structures, and verification history, it appeared to be a 
good candidate for application in hydrogen distribution studies. Re- 
quired modification included the addition of an appropriate number 
of transport equations to handle the expected chemical species, an- 
cillary relationships for computing state variables and additional 
logic to accommodate user-specified boundary condition input. 


27609 (NUREG/CP—0038, pp 553-568) Development of 
ee et a ee eee 

containment vessel after loss of coolant ac- 
cidents. Fujimoto, T.; Ukai, O.; Ogata, J.; Kinoshita, M.; 
Tsuge, A.; Kooriyama, eK Shimamura, K ; Takahashi, K.; 
Onishi, K.; Inase, S. 1982. NTIS, PC A99/MF AOl - GPO. 
File Number 184016099. (CONF-821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; pee any NM, USA (3 Oct 1982). 

It is an important problem for safety of light water nuclear 
reactor plant to evaluate the hydrogen distribution in the contain- 
ment vessel after loss of coolant accident (LOCA). A new comput- 
er code named MAPHY was developed, which can predict the 
transient behavior of hydrogen concentration in any subcompart- 
ments after LOCA. MAPHY code shows good agreement with ex- 
isting data and is undergoing an extensive verification program. 


27610 Ags my pp 569-578) Hydrogen man- 
agement and the metamorphosis of NRC policy on severe nu- 
clear accident risk. Denton, H.R. (Nuclear Regulatory Com- 
mission, Washington, DC). 1982. NTIS, PC A99/MF AO! - 
GPO. File Number T184016099. (CONF- 821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Alb ue, NM, USA (3 Oct 1982). 

From the early days o Might water reactor developments, it 
was understood that, following a loss-of-coolant accident, hydrogen 
could accumulate inside the primary reactor containment as a result 
of: (1) metal-water reaction involving the fuel element cladding; (2) 
the radiolytic decomposition of the water in the reactor core and 
the containment sump; (3) the corrosion of certain construction ma- 
terials by some spray solutions; and (4) possible synergistic effects 
of chemical, thermal and radiolytic by-products of accidents on 
containment protective coatings and electric cable insulation. The 
NRC's policy decisions regarding hydrogen management prior to 
and in light of the TMI-2 loss of coolant accident are discussed. 


(NUREG/CP—0038, pp 609-632) Flame tempera- 
ture criteria tests. Tsai, S.S.; Liparulo, N.J.; Olhoeft, J.E.; 
Paddleford, D.F. (Westinghouse Electric Corp., Pittsburgh, 
PA). 1982. NTIS, PC A99/MF A0O1 - GPO. File Number 
T184016099. (CONF-821026—). 
From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 
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Since the Lewis-Karlovitz flame temperature criteria had 
been based on data obtained from hydrogen flammability tests using 
hydrogen-air mixtures at room temperature and atmospheric pres- 
sure, a test program was conducted at Fenwal Incorporated to 
evaluate its applicability to a post-accident containment atmosphere 
at elevated temperature and pressure. Another objective of this test 
program was to obtain laminar burning velocities under post-acci- 
dent containment atmospheric conditions. These velocities are 
needed for estimating the hydrogen burn time in containments. This 
paper presents the results obtained from this test program, which 
are then used to validate the Lewis-Karlovitz flame temperature 
criteria. 


27612 (NUREG/CP—0038, pp 633-650) Review of 
recent experiments at WNRE on hydrogen combustion. 
Tamm, H.; Kumar, R.K.; Harrison, W.C. (Atomic Energy 
of Canada Ltd., Pinawa, Manitoba). 1982. NTIS, PC A99/ 
MF AOl - GPO. File Number 1184016099. (CONF- 
821026—). 

From 2. international workshop on the impact of hydrogen 
on water reactor safety; Albuquerque, NM, USA (3 Oct 1982). 

The Whiteshell Nuclear Research Establishment (WNRE) 
research program on hydrogen combustion as related to nuclear 
safety has included small-scale experiments on ignitor effectiveness 
and large-scale experiments performed in the WNRE Containment 
Test Facility. The small-scale experiments compared two.types of 
ignitors, the GMAC No. 7 glow plug and an alternative ignitor 
manufactured by Tayco. The main objectives-of the large-scale ex- 
periments were to: 1) determine the rate and extent of combustion 
near the lower flammability limits; 2) validate model predictions of 
large-scale behavior; 3) determine the effects of turbulence induced 
by fans or gratings on combustion; and 4) study the effects of con- 
finement geometry and concentration differences on combustion be- 
havior. 


27613 (NUREG/CP—0058-Vol.1, pp 1-5) Highlights of 
reactor safety research. Minogue, R.B. (Nuclear Regulatory 
Commission, Washington, DC). Jan 1985. NTIS, PC A19/ 
MF AOl1 - GPO $8.50. File Number T185901072. (CONF- 
8410142—Vol.1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The author identifies five principal areas that require a con- 
tinuing research capability and the associated problem areas are: 1) 
mechanisms and significance of aging and degradation in service; 2) 
system response to, complex operational and thermal hydraulic tran- 
sients; 3) severe accident research (including the source term ques- 
tion); 4) improvements in probabilistic risk assessment with empha- 
sis on human factors and common cause failures; and 5) seismic 
safety margins research. 


27614 (NUREG/CP—0058-Vol.1, pp. 6-19) Regulating 


in an environment of uncertainty. Asselstine, J.K. (Nuclear 
Regulatory Commission, Washington, DC). Jan 1985. NTIS, 
PC A19/MF A0O1 - GPO $8.50. File Number TI85901072. 
(CONF-8410142—Vol.1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The author identifies major areas of research needed for reg- 
ulatory decision making: 1) a better approach to defining seismic 
hazard on a regional basis; 2) hard experimental data that can be 
used to validate the nonlinear seismic response models that have 
been developed; and 3) a simplified design approach that can be 
compared against and benchmarked against the validated nonlinear 
methods (to be used in modifications in present plants and in design 
of future plants). Also discussed are controversial licensing reform 
proposals and their impact on the nuclear industry. Improvements 
in reactor safety since the Three Mile Island-2 accident and con- 
tinuing unresolved issues are discussed from the regulatory perspec- 
tive. 


27615 (NUREG/CP—0058-Vol.1, pp 20-32) LWR 
safety research at JAERI. Miyanaga, I. (Japan Atomic 
Energy Research Institute, Tokyo). Jan 1985. NTIS, PC 
A19/MF AOl - GPO $8.50. File Number T185901072. 
(CONF-8410142—Vol.1). 
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From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

JAERI initiated the LWR safety research in 1972 and later 
expanded to include a wide range of reactor safety aspects, i.e. fuel 
behavior, structural integrity, thermohydraulics, code development 
and environmental safety. However since the TMI-2 accident, reac- 
tor safety researches have been re-oriented to better understand a 
broad range of a reactor accident including a severe accident. It is 
well recognized in the world that another accident like the TMI-2 
would generate serious public concern on safety of a nuclear reac- 
tor no matter where it should happen. In that respect, an interna- 
tional research collaboration should play an important role in the 
safety research field including not only evaluation of accident con- 
sequence, but also accident prevention and mitigation. 


27616 (NUREG/CP—0058-Vol.1, pp 33-45) Introduc- 
tion to the Semiscale program. Solberg, D.E. (Nuclear Regu- 
latory Commission, Washington, DC). Jan 1985. NTIS, PC 
A19/MF AOl1 - GPO $8.50. File Number 1185901072. 
(CONF-8410142—Vol.1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

This presentation provides a brief description of the Semis- 
cale system, a referenceable tabulation of past testing, some precau- 
tions on the use of Semiscale data, planned programs for 1985 and 
1986, and plans for developing an advanced thermal hydraulic inte- 
gral systems facility. Semiscale is a 1/1700 scale, electrically heated 
model of a 1100 Mwe 4 loop PWR. It has two loops, is scaled on 
the basis of power to volume ratio and has full elevation of compo- 
nents. It models all of the essential components in a PWR and is 
capable of operating at full pressure, temperature, and core power 
density of the large commercial reactors. It is extensively instru- 
mented to provide data to increase understanding, as well as to de- 
velop and validate analysis models for the wide range of transients 
that can be conducted in the facility. 


27617 (NUREG/CP—0058-Vol.1, pp 46-56) Analogy of 

LOBI-MOD1 and LOFT system responses to double ended 

cold leg break loss of coolant experiments. Addabbo, C.; Pi- 

plies, L.; Riebold, W.L. (Commission of the European Com- 

munities, Ispra, Italy). Jan 1985. NTIS, PC A19/MF AO1 - 

van File Number T185901072. (CONF-8410142— 
ol.1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

Among all test facilities which have provided experimental 
data relevant to a LOCA and related emergency core cooling 
system (ECCS) performance in PWRs, the LOFT facility is unique 
for its nuclear characteristics. All other test facilities, including 
LOBI, use electrically heated rods and a proper transient power 
curve has to be established to simulate the nuclear heat source. 
Evaluation of the relative thermal-hydraulic behavior of the LOBI- 
MOD! and LOFT test facilities in double ended cold leg (DECL) 
break loss-of-coolant experiments (LOCEs) has shown, however, a 
rather remarkable phenomenological analogy especially with re- 
spect to core thermal response during the early blowdown phase. 
The air of the present paper is to highlight relevant similarities as 
well as differences identified in the thermal-hydraulic response of 
the two facilities during tests having common specific objectives. 


27618 (NUREG/CP—0058-Vol.1, pp 57-75) BWR FIST 
test and analysis. Sutherland, W.A.; Hwang, W.S. (General 
Electric Co., San Jose, CA). Jan 1985. NTIS, PC A19/MF 
AOl - GPO $8.50. File Number T185901072. (CONF- 
8410142—Vol.1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The Full Integral Simulation Test (FIST) program has de- 
veloped a best-estimate analysis capability for BWR systems. Ana- 
lytical method development extended the BWR-TRAC computer 
code for improved application modeling and flexibility. Additional 
experiments extended the data base with the FIST facility to a 
wider range of LOCA tests and to operational transients simulation. 
Evaluation of these results provided an improved understanding of 
controlling phenomenon and the effects of facility scaling on 
system response; and analysis of these results demonstrates TRAC 
as a best-estimate method and a vehicle for applying the integral 
test experience to reactor systems. 
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27619 (NUREG/CP—0058-Vol.1, pp 91-112) RELAP5/ 
MOD2 blind calculation of GERDA small break test and 
data comparison, Ogden, D.M.; Steiner, J.L.; Wai 

M.E. (EG and G Idaho, Inc., Idaho Falls). Jan 1985. NTIS, 
PC A19/MF AOl1 - GPO $8.50. File Number TI85901072. 
(CONF-8410142—Vol.1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The Idaho National Engineering Laboratory (INEL), in sup- 
port of the USNRC, has developed a RELAPS/MOD2 model of 
the GERDA facility to be used for analysis of the GERDA data, 
particularly relative to the phenomena of natural circulation and 
the boiler condenser mode of heat transfer. A blind calculation of 
GERDA Test 1605AA and a preliminary comparison with experi- 
mental data has been performed. The GERDA facility is a single 
loop integral facility with an electrically heated core. A general ar- 
rangement diagram of the facility is shown. The GERDA facility 
was designed for the performance of both separate effects and over- 
all systems tests. 


27620 (NUREG/CP—0058-Vol.1, pp 113-135) Experi- 

mental study of the post-small break loss-of-coolant accident 

phenomena in a scaled Babcock and Wilcox Carter, 

H.R.; Gloudemans, J.R. Jan 1985. NTIS, PC A19/MF A0O1 

Voli $8.50. File Number T1I85901072. (CONF-8410142— 
ol.1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

A scaled, experimental facility, designated the Once- 
Through Integral System (OTIS), was used to acquire post-small 
break loss-of-coolant accident (SBLOCA) data for benchmarking 
system codes. OTIS was also used for confirming the Abnormal 
Transient Operating Guidelines (ATOG) used in the Babcock and 
Wilcox (B and W) designed Nuclear Steam Supply System (NSSS) 
during the course of a SBLOCA. OTIS was a single-loop facility 
with a plant to model power scale factor of 1686. OTIS maintained 
the key elevations, component phenomena, approximate component 
volumes, and loop flow resistances of a B and W raised-loop nucle- 
ar plant. A test matrix consisting of 15 tests divided into four cate- 
gories was performed. The largest group (10 tests) was defined to 
parametrically obtain an extensive set of plant-typical experimental 
data for code benchmarking. Parameters such as leak size, leak lo- 
cation, and high-pressure injection shut-off head were individually 
varied. The remaining categories were specified in order to study 
the impact of ATOG (2 tests), to note the effect of facility oper- 
ation on observed phenomenon (2 tests), and to provide a data set 
for comparison with previous test experience (1 test). A summary 
of the test results and a detailed discussion of Test 220100 is pre- 
sented. The OTIS test results provide a challenging SBLOCA data 
set, based on plant-typical boundary system variations, for system 
code benchmarking. The OTIS results also illustrate the effective- 
ness of ATOG for rapid system recovery from a SBLOCA. 


27621 (NUREG/CP—0058-Vol.1, pp 136-152) Research 
related to reactor vessel head vent exemption: core cooling by 
natural circulation and feed/bleed in the presence of non-con- 
densables. Davidson, E.H.; Black, R.L. (Florida Power 
Corp., St. Petersburg). Jan 1985. NTIS, PC A19/MF AOI - 
GPO $8.50. File Number T185901072. (CONF-8410142— 
Vol.1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

Two tests were conducted at the Once Through Integral 
System (OTIS) facility for the purpose of examining the need for 
head vents at Crystal River Unit 3 and Rancho Seco. (Both steam 
supply systems were manufactured by Babcock and Wilcox.) The 
purpose of the first test was to demonstrate that, with a bubble of 
non-condensable gas in the head and the hotleg vents open, the 
core can be cooled down using natural convection. The purpose of 
the second test was to demonstrate that if natural circulation cool- 
ing is interrupted by non-condensables, the core can be cooled by 
the high pressure injection/open relief valve (feed and bleed) tech- 
nique. Procedures, results, and conclusions are presented. 
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27622 (NUREG/CP—0058-Vol.1, pp 174-185) Universi- 
ty of Maryland 2 x 4 B and W simulation loop. Munno, F.J.; 
Hsu, Y.Y.; DiMarzo, M.; Pertmer, G.A.; Sallet, D.W.; 
Popp, M.; Massoud, M.; Lin, W. (Univ. of Maryland, Col- 
lege Park). Jan 1985. NTIS, PC A19/MF AO1 - GPO $8.50. 
File Number TI85901072. (CONF-8410142—Vol.1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The CP 2 x 4 B and W Simulation Loop is a scaled 
model of the B and W lowered loop reactor system. The Loop, 
built of stainless steel, operates at 300 psia. The purpose of the 
Loop is to investigate natural circulation and small break LOCA 
phenomena in the system. The analyses of results from the experi- 
mental program provides information to the overall Integral Simu- 
lation Test (IST) program. Additionally, the data will complement 
the code assessment data base on the B and W systems. This paper 
presents an overview of the UMCP Loop project. Scaling and 
design of the facility is discussed and the final design of the system 
is described. The facility contains a significant amount of instru- 
mentation, and the instrumentation systems are outlined. Finally, 
the planned test matrix for both the natural circulation and the 
small break LOCA experiments is presented. 


27623 (NUREG/CP—0058-Vol.1, pp 186-207) Two- 
phase flow behavior observed in a transparent inverted U- 
bend pipe. Lin, W.K.; Hsu, Y.Y. (Univ. of Maryland, Col- 
lege Park). Jan 1985. NTIS, PC A19/MF AO1 - GPO $8.50. 
File Number TI85901072. (CONF-8410142—Vol.1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

One special feature of the B and W power plant is the 
candy-cane shaped hot leg. Since there is an inverted U-bend at the 
top, it is easy for the accumulation of the vapor/gas in the high 
point to form a void. The void could be formed so big as to break 
the continuous flow of liquid. If such a situation is encountered 
during long term cooling by natural circulation, the void pocket 
may break the syphon and thus interrupt the flow. Thus it is impor- 
tant to know how the void pocket grows, i.e., how vapor phase 
separates from the liquid phase as the two-phase mixture approach- 
es the inverted U-bend. In the existing codes the phase separation is 
based upon bubble-rising model or drift-flux model correlations ob- 
tained from vertical pipe data. The validity of such correlations for 
the ease of curved-channel is questionable. The objective of this 
study is to determine the effect of curvature on the drift-flux corre- 
lation, on bubble distribution on bubble trajectory, and on bubble 
shape. All these parameters will affect the phasic separation 
through either rising velocity or void-distribution profile. This 
paper includes the experimental set-up and procedure; reports the 
data obtained from photographic study and void fraction measure- 
ments; and discusses the possible ramification of the observation to 
the phase separation model for the bubbly flow in a curved chan- 
nel. 


27624 (NUREG/CP—0058-Vol.1, pp 236-252) Steam 
generator carryover and fallback. Liao, L.Y.; Parlos, A.; 
Griffith, P. Jan 1985. NTIS, PC A19/MF AO1 - GPO $8.50. 
File Number TI85901072. (CONF-8410142—Vol.1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

Preliminary results from a small, simulated PWR steam gen- 
erator for the carryover and fallback from a steam generator sec- 
ondary during a main steam live or feed line break are presented. 
The drift flux model constants which best calculate the carryover 
or fallback are presented. A direct measurement for. carryover 
using a weigh tank that quenches and traps the blowoff fluid is de- 
scribed. 


27625 (NUREG/CP—0058-Vol.1, pp 267-273) Critical 


flow through pipe cracks and for small breaks with stratified 
upstream region. Schrock, V.E.; Revankar, S.T.; Mann- 
heimer, R.; Lee, S.Y.; Wang, C.H. (Univ. of California, 
Berkeley). Jan 1985. NTIS, PC A19/MF AO1 - GPO $8.50. 
File Number T185901072. (CONF-8410142—Vol.1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

A knowledge of two-phase critical flow rate is essential for 
the prediction of effluent rates from an accidental break in a nucle- 
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ar reactor. The discharge flow rate, resulting from a loss of coolant 
accident (LOCA) represents a loss of inventory in the cooling 
system. This coolant loss controls the heat transfer in the core and 
the depressurization rate of the coolant system. Phenomena of a 
large break are well defined, though the flow rates from the large 
breaks may be difficult to predict accurately. On the other hand 
phenomena of a small break (characterized by a large main channel 
flow diameter to break flow diameter ratio) tend to be more ill-de- 
fined. Thus the inability to accurately model the small break LOCA 
demands a need for investigation of small break simple integral ex- 
periments where the break has well-defined size and location. An 
experimental program is in progress at Berkeley to obtain data on 
steam-water systems, with a 10.2 cm horizontal pipe discharging 
through pipes of diameters 3.9mm, 6.3mm and 10.2mm with various 
orientations (down, up, side). The experimental setup and results 
are described. The experimental results agree reasonably well with 
data obtained from a proposed analytical model. 


27626 (NUREG/CP—0058-Vol.1, pp 274-285) Identifi- 
cation of inadequate core cooling utilizing existing ex-core 
neutron detectors. Baratta, A.J.; Gundy, M.L.; Okyere, 
E.W.; Jester, W.A.; Gillen, T.J. (Pennsylvania State Univ., 
University Park). Jan 1985. NTIS, PC A19/MF A0O1 - GPO 
$8.50. File Number T1I85901072. (CONF-8410142—Vol.1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

As a result of the TMI accident, utilities are required to pro- 
vide a means of reactor vessel level indication and to instruct oper- 
ating personnel on the various control room indications available to 
them which would aid in mitigating core damage. Based on work 
at the Loss of Fluid Test Facility (LOFT) at the Idaho National 
Engineering Laboratory, the authors have found that deviations in 
the nuclear instrumentation readings from normal values provide a 
reliable indicator of abnormal thermal hydraulic condition in the re- 
actor pressure vessel. This work is an outgrowth of efforts funded 
by NRC to investigate a non-invasive liquid level and density 
gauge based on ex-core fast neutron detectors. 


27627 (NUREG/CP—0058-Vol.1, pp 286-306) Study of 
mist cooling enhancement from grid spacers in LOCA reflood 
of a PWR combined gross heat transfer and local temperature 
and LDA droplet sizing analysis. Lee, S.L.; Ihle, P. (State 
Univ. of New York, Stony Brook). Jan 1985. NTIS, PC 
A19/MF AOl - GPO $8.50. File Number 1185901072. 
(CONF-8410142—Vol.1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

Results of two different experimental programs are presented 
including a short review of grid spacer effects on local reflood heat 
transfer. Transient tests performed under various forced feed re- 
flood conditions using a full length bundle of 5 x 5 rods of PWR 
dimensions show transient heat transfer enhancement downstream 
of grid spacers during mist cooling mainly. Rewetting behavior and 
temperature trahsients of grid spacers are discussed. Steady state 
steam cooling as well as two-phase flow cooling tests under con- 
trolled condition of droplet injection using a short 2 x 2 rod bundle 
provide information about local droplet sizing and steam tempera- 
ture upstream and downstream of a grid spacer. The combined 
analysis of the results of both experimental programs shows quality 
and importance of the individual cooling mechanisms. Turbulence 
enhancement downstream of a grid spacer exerts the most signifi- 
cant effect. Increased amount of small droplets in the flow im- 
proves cooling moderately and lowers steam superheat significant- 
ly. Quenching of a grid spacer is initiated at the trailing edge of it. 
Premature quenching of the rod claddings downstream of a grid 
characterizes most of the cases. Grid quenching scarcely influences 
cladding temperatures. 


27628 (NUREG/CP—0058-Vol.1, pp 307-330) Transient 
critical heat flux modeling. Gunnerson, F.S.; Pasamehme- 
toglu, K.O.; Hosler, E.R. (Univ. of Central Florida, Orlan- 
do). Jan 1985. NTIS, PC A1l9/MF AOl1 - GPO $8.50. File 
Number T185901072. (CONF-8410142—Vol.1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 





3793 / ERA-10/15 


The relative merits of various steady-state critical heat flux 
(CHF) correlations in predicting transient CHF behavior has been 
assessed. emphasis was given to the large break loss-of- 
coolant accident (LBLOCA) since the hypothetical LOCA ina 
pressurized water reactor (PWR) would result in the most rapid 
and severe thermal-hydraulic transient. Most available experimental 
data likewise focus in this area. In addition, transient CHF behavior 
for the small break loss-of-coolant accident (SBLOCA), the loss-of- 
flow accident (LOFA) and the reactivity initiated accident (RIA) 
scenarios have also been qualitatively assessed from first principles. 
Results suggest that a combination of the steady-state Biasi and 
Griffith-Zuber correlations may be used for a first estimate of the 
LBLOCA and SBLOCA transient CHF behaviors. An analytical 
model for transient CHF prediction is presented and is used to 
assess the limitations of steady-state correlations in modeling tran- 
sient CHF behavior. 


27629 (NUREG/CP—0058-Vol.1, pp 355-372) Post- 
CHF heat transfer and rewetting in heated tubes. Hein, D.; 
Koehler, W. (Kraftwerk Union AG, Erlangen, West Ger- 
many). Jan 1985. NTIS, PC A19/MF A0Ol - GPO $8.50. 
File Number TI85901072. (CONF-8410142—Vol.1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

A rar.ge of tests, carried out on inside cooled tubes, was per- 
formed to advance the knowledge of basic thermohydraulic phe- 
nomena. Using the results it is possible to verify multidimensional 
computer codes with respect to their correct modeling of separate 
effects. The investigations deal with heat transfer in post-CHF- 
region under steady state conditions; effect of pressure and enthalpy 
transients on heat transfer; rewetting through flooding of hot sur- 
faces; and effect of wetting state on pressure loss. The experiments 
were aimed at development of fossil fired steam generators and at 
advancing emergency core cooling analysis of light water reactors. 
The results were evaluated and by using models incorporating the 
appropriate physical effects calculations were made possible. 


27630 (NUREG/CP—0058-Vol.1, pp 373-396) High 
pressure steam/water two-phase flow in large diameter hori- 
zontal pipes. Tasaka, K.; Kawaji, M.; Anoda, Y.; Koizumi, 
Y. (Japan Atomic Energy Research Institute, Tokyo). Jan 
1985. NTIS, PC A19/MF A0O1 - GPO $8.50. File Number 
TI85901072. (CONF-8410142—Vol. 1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The experimental ‘wo-Phase Flow Test Facility (TPFTF), 
recently constructed by Japan Atomic Energy Research Institute, is 
used to investigate high pressure, steam/water two phase flow in a 
large (180 mm I.D.), horizontal pipe with emphasis on detailed 
measurement of flow structure. The data obtained indicate occur- 
rence of the separated flow pattern (stratified or wavy) over a 
wider range of mass flux and quality in comparison with existing 
flow pattern transition correlations. Future plans include a similar 
series of experiments with 87 mm I.D. pipe. 


27631 (NUREG/CP—0058-Vol.1, pp 417-428) Determi- 
nation of Appendix K conservatisms for Westinghouse PWR 
using TRAC-PD2/MOD1. Rohatgi, U.S.; Yuelys-Miksis, C.,; 


Saha, P. (Brookhaven National Lab., Upton, NY). Jan 1985. 
NTIS, PC A19/MF AOl - GPO $8.50. File Number 
T1I85901072. (CONF-8410142—Vol.1). 

From 12. water reactor safety research information meeting; 
cna MD, USA (23 Oct 1984). 

% cold leg break accident in a Westinghouse four-loop 
sana 3S i has been analyzed using the best-estimate code 
TRAC-PD2/MOD1. Three TRAC calculations, one with the best- 
estimate or realistic initial and boundary conditions and scenarios, 
and the other two with the licensing conditions one with and the 
other without locked rotor resistance, have been performed. These 
calculations produced the peak cladding temperatures (PCT) of 
800°K, 1072°K, and 1153°K, respectively. Comparison of these re- 
sults with the Westinghouse licensing calculations performed in ac- 
cordance with the Appendix K rule, shows an overall safety 
margin of 664°K, of which 353°K is due to the conservative initial 
and boundary conditions and scenario. The remaining 311°K is due 
to conservative physical models. The locked rotor resistance con- 
tributed about 81°K in PCT. 
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27632 (NUREG/CP—0058-Vol.4 1-25) Irradiation 
effects in low-alloy reactor pressure A steels (Heavy-Sec- 
tion Steel Technology Program Series 4 and 5). Ber, 
R.G.; McGowan, J.J.; Menke, B.H.; Nanstad, R.K.; Thoms, 
K.R. (Oak Ridge National Lab., TN). Jan 1985. NTIS, PC 
Al7/MF A0Ol - GPO $8.00. File Number T185900632. 
(CONF-8410142—Vol.4). Contract AC05-840R21400. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

Numerous studies of the effects of impurities and fast neu- 
tron irradiation on fracture toughness of nuclear reactor pressure 
vessel materials (plates, forgings, and welds) have been reported in 
the literature. Most such studies have included a minimum number 
of tests for each material and/or combination of irradiation param- 
eters. Statistical analysis of neutron irradiation effects has been pos- 
sible only by using a large body of data representing a variety of 
materials and neutron exposure conditions. However, such analyti- 
cal methods do not address the question of accuracy of each datum 
in the large set, or the accuracy and reliability of results from a 
single small data set such as might be obtained in a nuclear reactor 
pressure vessel surveillance study. The present studies address this 
question by multiple testing at two laboratories of typical nuclear 
pressure vessel materials (both irradiated and unirradiated) and sta- 
tistical analyses of the test results. The Fourth Heavy-Section Steel 
Technology (HSST) Irradiation Series was aimed at elastic-plastic 
and fully plastic fracture toughness of low-copper weldments (cur- 
rent practice welds). The Fifth HSST Irradiation Series, now in 
progress, is aimed at determining the shape of the K/sub IR/ curve 
after significant radiation-induced shift of the transition tempera- 
tures. These two series are discussed separately. 


27633 (NUREG/CP—0058-Vol.4, pp — Fracture 
properties of a neutron-irradiated stainless steel 

arc weld cladding overlay. Corwin, W.R.; 

Nanstad, R.K. (Oak Ridge National Lab. "TN? Ton 198: 1985, 
NTIS, PC A17/MF AOl - GPO $8.00. File Number 
TI85900632. (CONF-8410142—Vol.4). Contract ACO05- 
840OR21400. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The ability of stainless steel cladding to increase the resist- 
ance of an operating nuclear reactor pressure vessel to extension of 
surface flaws depends greatly on the properties of the irradiated 
cladding. Therefore, weld overlay cladding irradiated at tempera- 
tures and fluences relevant to power reactor operation was exam- 
ined. The cladding was applied to a pressure vessel steel plate by 
the submerged arc, single-wire, oscillating-electrode method. Three 
layers of cladding provided a thickness adequate for fabrication of 
test specimens. The first layer was type 309, and the upper two 
layers were type 308 stainless steel. The type 309 was diluted con- 
siderably by excessive melting of the base plate. Specimens were 
taken from near the base plate-cladding interface and also from the 
upper layers. Charpy V-notch and tensile specimens were irradiated 
at 288°C to a fluence of 2 x 107° neutrons/m?(>1 MeV). 


27634 (NUREG/CP—0058-Vol.4, pp 48-62) Composi- 
tion influences and interactions in radiation sensitivity of re- 
actor vessel steels. Hawthorne, J.R. (Materials Engineering 
Associates, Inc., Lanham, MD). Jan 1985. NTIS, PC A17/ 
MF AO1 - GPO $8.00. File Number TI85900632. (CONF- 
8410142—Vol.4). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

It has been established that synergisms can (and do) exist be- 
tween steel alloying and copper impurities in radiation sensitivity 
development. A prime example is the modification, that is, enhance- 
ment, of the detrimental effect of copper on 288°C radiation resist- 
ance by nickel when nickel alloying is greater than ~ 0.4% Ni. 
This synergism, although long suspect, was confirmed only in 1982. 
Confirmation of the synergism was one reason for the NRC’s 
recent draft revision of Regulatory Guide 1.99 on the "Effects of 
Residual Elements on Predicted Radiation Damage to Reactor 
Vessel Materials.” The confirmation also raised a new issue of pos- 
sible interactions between copper impurities and other alloying ele- 
ments such as manganese, molybdenum and chromium. Further- 
more, a possible interaction between alloying and phosphorus con- 
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tent became suspicious. Materials Engineering Assoc., Inc. has un- 
dertaken studies to explore both possibilities for the NRC. Dual 
aims are to provide key information for making further refinements 
to Regulatory Guide 1.99 and for gaining a better understanding of 
certain power reactor surveillance data. 


27635 (NUREG/CP—0058-Vol.4, pp 63-81) Fatigue 
crack growth rates of low-carbon and stainless piping steels in 
PWR environment. Cullen, W.H. (Maierials Engineering As- 
sociates, Inc., Lanham, MD). Jan 1985. NTIS, PC A17/MF 
A01 - GPO $8.00. File Number 1185900632. (CONF- 


8410142—Vol.4). 


From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The objective of this study was to measure fatigue crack 
growth rates (FCGR) on low-carbon and stainless steels in a simu- 
lated pressurized water reactor environment. The results described 
are from an ongoing scoping study, and describe effects of load 
ratio, temperature and orientation on FCGR results. The scope of 
this effort was confined to testing on SA 351-CF8A cast stainless 
steel, A 106 Gr. C and A 516 Gr. 70 carbon steels. In each case, 
only particular variables were selected for the test matrix. This 
series of tests was not intended to be an exhaustive matrix to cover 
both materials and critical variables. The steels selected are in wide 
use, and this compilation of data provides an index of the fatigue 
crack growth behavior of these steels relative to the more-investi- 
gated pressure vessel steels. 


27636 (NUREG/CP—0058-Vol.4, pp 82-108) Effects of 
material and environmental variables on corrosion fatigue 
crack growth in pressure vessel steels. Bamford, W.H.; 
Jacko, R.J.; Wilson, 1.L.W.; Ceschini, L.J. Jan 1985. NTIS, 
PC A17/MF AOl1 - GPO $8.00. File Number T185900632. 
(CONF-8410142—Vol.4). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The objective of the research being carried out in this pro- 
gram is to give improved understanding of the crack growth rate 
properties of light water reactor materials exposed to primary cool- 
ant environments. This understanding can then be used to improve 
the reference fatigue crack growth laws for the industry which are 
contained in Section XI of the ASME Code. The paper begins with 
a summary of the background and technical basis of the reference 
fatigue crack growth laws presently contained in Section XI. This 
discussion provides a starting point for the rest of the paper, where 
recent findings are related to these existing curves, and conclusions 
reached about their applicability. Two key variables have emerged 
from recent work in the field, the effect of material chemistry and 
microstructure, and the characteristics of the water environment in 
which crack growth occurs. The material effect is presently be- 
lieved to be best measured by the sulfur content of the steel, where 
high sulfur levels have been found to increase environmental accel- 
eration of crack growth, and several examples of this effect will be 
shown. Work on the mechanisms of environmental acceleration has 
been done which confirms this effort and provides an explanation 
for it. 


27637 (NUREG/CP—0058-Vol.4, pp 144-175) Anneal- 
ing of the BR3 reactor pressure vessel. Fabry, A.; Motte, F.; 
Stiennon, G.; Debrue, J.; Gubel, P.; Van de Velde, J.; Min- 
sart, G.; Van Asbroeck, 'P. (S. Cc. K/CE. N., Mol, Belgium). 
Jan 1985. NTIS, PC A17/MF AO! - GPO $8. 00. File 
Number 1185900632. (CONF-8410142—Vol.4). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The pressure vessel of the Belgian BR-3 plant, a small (11 
MWe) PWR presently used for fuel testing programs and operated 
since 1962, was annealed during March, 1984. The anneal was per- 
formed under wet conditions for 168 hours at 650°F with core re- 
moval and within plant design margins justification for the anneal, 
summary of plant characteristics, description of materials sampling, 
summary of reactor physics and dosimetry, development of embrit- 
tlement trend curves, hypothesized pressurized and overcooling 
thermal shock accidents, and conclusions are provided in detail. 
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27638 (NUREG/CP—0058-Vol.4, pp 260-285) Surry 
steam generator program and baseline eddy current examina- 
tion. Clark, R.A.; Doctor, P.G. (Pacific Northwest Lab., 
Richland, WA). Jan 1985. NTIS, PC A17/MF AOl1 - GPO 
$8.00. File Number T185900632. (CONF-8410142—Vol.4). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The Steam Generator Group Project was initiated in Janu- 
ary 1982 with formation of consortium including NRC, EPRI, Jap- 
anese, French, and Italian participants. The project utilizes a re- 
tired-from-service nuclear steam generator established in a specially 
designed facility which houses the unit in its normal vertical operat- 
ing position. The most important objectives deal with validation of 
nondestructive examination (NDE) techniques used to characterize 
steam generators during service. This research generator offers the 
first opportunity to characterize a statistically significant number of 
service-induced defects nondestructively followed by destructive 
metallographic confirmation. The project seeks to establish the reli- 
ability of defect detection and the accuracy of sizing defects via 
current state-of-the-art NDE. Other service degraded tubes will be 
burst tested to establish remaining service integrity. The integrity 
information and NDE reliability results will serve as inputs to es- 
tablish a model for steam generator in-service inspections, and pro- 
vide a data base for evaluation of tube plugging criteria. In addition 
to NDE validation goals, the project will use the service degraded 
generator as a specimen for demonstration/proof testing of repair 
and maintenance techniques, including chemical cleaning/decon- 
tamination technologies. In addition to the efforts associated with 
NDE, a multitude of other project tasks have continued through 
1984, and results are presented. 


27639 (NUREG/CP—0058-Vol.4, pp 286-318) Integra- 
tion of nondestructive examination reliability and 
mechanics, Doctor, S.R.; Bates, D.J.; Charlot, L.A.; Good, 
M.S.; Hartzog, H.R.; Heasler, P.G.; Mart, G.A.; Simonen, 
F.A.; Spanner, J.C.; Taylor, T.T. (Pacific Northwest Lab., 
Richland, WA). Jan 1985. NTIS, PC A17/MF A0l - GPO 
$8.00. File Number TI85900632. (CONF-8410142—Vol.4). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The primary pressure boundaries (pressure vessels and 
piping) of nuclear power plants are in-service inspected (ISI) ac- 
cording to the rules of ASME Boiler and Pressure Vessel Code, 
Section XI. Ultrasonic techniques are normally used for these in- 
spections, which are periodically performed on a sampling of 
welds. The Integration of Nondestructive Examination (NDE) Reli- 
ability and Fracture Mechanics (FM) Program at Pacific Northwest 
Laboratory was established to determine the reliability of current 
ISI techniques and to develop recommendations that will ensure a 
suitably high inspection reliability. The objectives of this NRC pro- 
gram are to: 1) determine the reliability of ultrasonic ISI performed 
on commercial light-water reactor primary systems; 2) using prob- 
abilistic FM analysis, determine the impact of NDE unreliability on 
system safety and determine the level of inspection reliability re- 
quired to ensure a suitably low failure probability; 3) evaluate the 
degree of reliability improvement that could be achieved using im- 
proved and advanced NDE techniques; and 4) based on material 
properties, service conditions, and NDE uncertainties, formulate 
recommended revisions to ASME Code, Section XI, and Regula- 
tory Requirements needed to ensure suitably low failure probabil- 
ities. 


27640 (NUREG/CP—0058-Vol.4, pp 319-341) Develop- 
ment and validation of a real-time SAFT-UT system for in- 
service inspection of light water reactors. Doctor, S.R.; Col- 
lins, H.D.; Van Houten, L.P.; Crawford, S.L.; Hall, T.E.; 
Baldwin, A.J.; Bowey, R.E.; Gribble, R.P. (Pacific North- 
west Lab., Richland, WA). Jan 1985. NTIS, PC A1l7/MF 
AOl - GPO $8.00. File Number 1185900632. (CONF- 
8410142—Vol.4). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

A three-year program is underway at Pacific Northwest 
Laboratory (PNL) to move the synthetic aperture focusing tech- 
nique from the laboratory into the field to inspect light water reac- 
tor components. The objectives of the program are: 1) design, fabri- 
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cate, and evaluate a real-time flaw detection and characterization 
system based on SAFT-UT for inservice inspection of all required 
LWR components; 2) establish calibration and field test procedures; 
3) demonstrate and validate the system through actual field reactor 
inspections; and 4) generate an engineering data base to support 
Code acceptance of the real-time SAFT-UT technique. The pro- 
gram scope is defined by the following: 1) conduct laboratory tests 
to provide engineering data for defining SAFT-UT system per- 
formance; 2) complete the development of a special processor to 
make SAFT a real-time process for ISI application; and 3) fabricate 
and field test a fieldable real-time SAFT-UT system on nuclear re- 
actor piping, nozzles and pressure vessels. This report is a summary 
of highlights from the second year’s efforts. The major areas of 
work presented here are the field trips, the efforts to implement the 
tandem method, the various attempts at decreasing the SAFT proc- 
essing computation time, methods to expedite envelope detection, 
and next year’s efforts. 


ee 4, ~ iP 260-285) Slurry 
steam generator program and ly current examina- 
tion. Clark, R.A.; Doctor, P.G. G. (Posie Northwest Lab., 
Richland, WA). Jan 1985. NTIS, PC Al7/MF A0O1 - GPO 
$8.00. File Number TI85900632. (CONF-8410142—Vol.4). 

From 12. water reactor safety research information meeting; 
Ganqie MD, USA (23 Oct 1984). 

team Generator Group Project was initiated in Janu- 

ary 1982 oon formation of consortium including NRC, EPRI, Jap- 
anese, French, and Italian participants. The project utilizes a re- 
tired-from-service nuclear steam generator established in a specially 
designed facility which houses the unit in its normal vertical operat- 
ing position. The most important objectives deal with validation of 
nondestructive examination (NDE) techniques used to characterize 
steam generators during service. This research generator offers the 
first opportunity to characterize a statistically significant number of 
service-induced defects nondestructively followed by destructive 
metallographic confirmation. The project seeks to establish the reli- 
ability of defect detection and the accuracy of sizing defects via 
current state-of-the-art NDE. Other service degraded tubes will be 
burst tested to establish remaining service integrity. The integrity 
information and NDE reliability results will serve as inputs to es- 
tablish a model for steam generator in-service inspections, and pro- 
vide a data base for evaluation of tube plugging criteria. In addition 
to NDE validation goals, the project will use the service degraded 
generator as a specimen for demonstration/proof testing of repair 
and maintenance techniques, including chemical cleaning/decon- 
tamination technologies. In addition to the efforts associated with 
NDE, a multitude of other project tasks have continued through 
1984, and results are presented. 


27642 (NUREG/CP—0058-Vol.5, pp 62-76) Reliability 
analysis of stiff versus flexible piping. Lu, S.C. (Lawrence 
Livermore National Laboratory, CA). Jan 1985. NTIS, PC 
A20/MF AOl - GPO $9.00. File Number 1185900643. 
(CONF-8410142—Vol.5). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The overall objective of this research project is to develop a 
technical basis for flexible piping designs which will improve piping 
reliability and minimize the use of pipe supports, snubbers, and pipe 
whip restraints. The current study was conducted to establish the 
necessary groundwork based on the piping reliability analysis. A 
confirmatory piping reliability assessment indicated that removing 
rigid supports and snubbers tends to either improve or affect very 
little the piping reliability. The authors then investigated a couple 
of changes to be implemented in Regulatory Guide (RG) 1.61 and 
RG 1.122 aimed at more flexible piping design. They concluded 
that these changes substantially reduce calculated piping responses 
and allow piping redesigns with significant reduction in number of 
supports and snubbers without violating ASME code requirements. 
Furthermore, the more flexible piping redesigns are capable of ex- 
hibiting reliability levels equal to or higher than the original stiffer 
design. An investigation of the malfunction of pipe whip restraints 
confirmed that the malfunction introduced higher thermal stresses 
and tended to reduce the overall piping reliability. Finally, support 
and component reliabilities were evaluated based on available fra- 
gility data. Results indicated that the support reliability usually ex- 
hibits a moderate decrease as the piping flexibility increases. Most 
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on-line pumps and valves showed an insignificant reduction in reli- 
ability for a more flexible piping design. 


27643 (NUREG/CP—0058-Vol.5, pp 77-90) Standard 
problems for structural computer codes. iller, C.A.; Costan- 
tino, C.J.; Philip oe A.J.; Reich, M.; Chang, M.T. 
(Brookhaven National Lab Upton, NY). Jan 1985 NTIS, 
PC A20/MF AOl1 - GPO $9.00. File Number T185900643. 
(CONF-8410142—Vol.5). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

This paper presents the latest results of the ongoing program 
entitled, “Standard Problems for Structural Computer Codes”, cur- 
rently being worked on at Brookhaven National Laboratory (BNL) 
for the Office of Nuclear Regulatory Research, US Nuclear Regu- 
latory Commission. During this year efforts were concentrated on 
verification of soil/structure interaction (SSI) methods. The objec- 
tive of the work is to verify the various methods used by the indus- 
try in performing soil/structure interaction analyses of nuclear 
power plant facilities. Verification is performed by comparing data. 
The overall goal of the study is to provide data which may be used 
by NRC in assessing the range of validity for each of the SSI meth- 
ods. Three types of SSI analyses methods are considered: lumped 
parameter; finite element; and substructuring. Each of the methods 
are reviewed so that the primary uncertainties in the methods may 
be established. A literature search is conducted to determine avail- 
able sources of experimental data against which the SSI methods 
may be tested. Two sources of experimental data base have been 
considered to date: the SIMQUAKE experiment and data collected 
at the Fukushima Nuclear Power Station during a 7.4 magnitude 
earthquake. Analytic solutions using the three SSI methods are ob- 
tained for each of the data sources. A measured free field pulse is 
used as input and the analytic method used to compute structural 
motions and floor response spectra. The spectra based on the ana- 
lytic solutions are compared with spectra of the measured in-struc- 
ture motion. Variations of the SSI models are made to assess the 
sensitivity of the results to change in model characteristics. 


27644 (NUREG/CP—0058-Vol.5, pp 91-114) Probabili- 
ty based load combinations. Reich, M.; Hwang, H.; Elling- 
wood, B.; Shinozuka, M. (Brookhaven National Lab., 
Upton, NY). Jan 1985. NTIS, PC A20/MF AOl - GPO 
$9.00. File Number T185900643. (CONF-8410142—Vol.5). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The program entitled, "Probability Based Load Combina- 
tions for Design of Category I Structures”, is currently being 
worked on at Brookhaven National Laboratory (BNL) for the 
Office of Nuclear Regulatory Research, US Nuclear Regulatory 
Commission. The objective of this program is to develop a probabi- 
listic approach for the safety evaluations of reactor containments 
and other seismic category I structures subjected to multiple static 
and dynamic loadings. Furthermore, based on the above developed 
probabilistic approach, load combination criteria for the design of 
seismic category I structures will also be established. This paper 
presents the latest results of the program. Two major topics are 
covered: the first describes the reliability analysis method for assess- 
ment of the safety margins of nuclear structures, while the second 
discusses the development of the probability-based load combina- 
tion criteria for the design of concrete containments. 


27645 (NUREG/CP—0058-Vol.5, pp 155- rps ea 
tation of seismic source zones for ic hazard cal 

King, J.L.; Stepp, J.C. (Electric samen Research eee 
Palo Alto, CA). Jan 1985. NTIS, PC A20/MF A0Oi - GPO 
$9.00. File Number T185900643. (CONF- -8410142—Vol.5). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

A current EPRI research program is to develop a state-of- 
the-art method of seismic hazard analysis applicable in intraplate re- 
gions. The program emphasis is on the interpretation of seismic 
source zones that are capable of producing moderate-to-large (mag- 
nitude 5.0 or greater) earthquakes. The methodology is first being 
applied to the eastern US, with preliminary hazard calculations for 
ten nuclear power plant sites scheduled for completion by April, 
1985. The source zone interpretations are based on assessments of 
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the current tectonic stress regime and the potential response of tec- 
tonic structures to the applied stresses. A structured approach for 
evaluating the probability that individual tectonic features are capa- 
ble of producing moderate-to-large earthquakes has been developed 
that explicitly quantifies both scientific uncertainty about earth- 
quake processes and informational uncertainty due to inadequate 
data. The structured approach provides fully trackable documenta- 
tion of the reasoning behind each source zone interpretation. The 
interpretations are being made in parallel by six expert teams, each 
spanning the disciplines of geology, seismology and geophysics. To 
provide a common and as-complete-as-possible data base for the in- 
terpretations, an earthquake catalog and a number of relevant geo- 
physical data sets were compiled and map products produced on a 
common scale. Extensive analyses of catalog completeness, depend- 
ent events (foreshocks and aftershocks) and nonstationarity were 
performed to aid the expert teams in determining seismicity param- 
eters for the source zones. 


27646 (NUREG/CP—0058-Vol.5, pp 185-203) Valida- 
tion of seismic c risk analysis (PRA) methods. 
Kot, C.A.; Srinivasan, M.G. (Argonne National Lab., IL). 
Jan 1985. NTIS, PC A20/MF AOl - GPO $9.00. File 
Number T1I85900643. (CONF-8410142—Vol.5). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The objective of validation research is to obtain information 
that can be used by the NRC to develop acceptance criteria for 
seismic probabilistic risk assessment (PRA’s) and thus improve the 
regulatory process. The needs for validation and experimental data 
in seismic PRA methodologies are assessed to be in the following 
areas: 1) definition of seismic hazards; 2) capacity and failure data 
for equipment, piping, and structures; and 3) response analyses of 
nuclear power plant systems. The effort under discussion focuses its 
attention on the validation of methods and data which are used to 
determine plant response and fragility. Failure data for equipment 
are best addressed in separate effects laboratory testing; piping fra- 
gility requires both system and component testing; failure data for 
structures is difficult to obtain because it is not practical to test as- 
built structures. Validation of response analyses requires extensive 
comparisons with experimental data from complex site-structure- 
component systems. 


27647 (NUREG/CP—0058-Vol.5, pp 204-220) Heiss- 
dampfreaktor (HDR) Phase II vibration tests. Malcher, L.; 
Steinhilber, H. (Kernforschungszentrum Karlsruhe, West 
Germany). Jan 1985. NTIS, PC A20/MF AO01 - GPO $9.00. 
File Number T185900643. (CONF-8410142—Vol.5). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The Heissdamp' tor (HDR) Phase II Vibration Tests are 
part of the HDR Safety Program, which is being carried out by the 
Kernforschungszentrum Karisruhe on behalf of the German Feder- 
al Ministry for Research and Technology. Phase II test groups 
within the structural dynamics investigations include: 1) shaker tests 
of reactor building for determination of the behavior of building 
and mechanical equipment at high excitation levels; 2) servo-hy- 
draulic excitation of the mechanical equipment for determination of 
behavior under extreme dynamic loads; 3) impulse excitation of 
outer containment shell for determination of global effects on build- 
ing and equipment due to local (impact) loading; and 4) seismome- 
ter measurements under environmental noise excitation for valida- 
tion of ambient testing as a simple means to quantify changes in 
structural behavior after strong excitations and provision of a basis 
for matching analytical models to real situations. Test groups are 
discussed individually. 


27648 ee ee pp 308-314) In-core 


coolant flow monitoring of pressurized water reactors using 
temperature and neutron noise. Sweeney, F.J.; Upadhyaya, 
B.R.; Shieh, D.J. (Oak Ridge National Lab., TN). Jan 1985. 
NTIS, PC A20/MF AOl - GPO $9.00. File Number 
TI85900643. (CONF-8410142—Vol.5). Contract ACO05- 
840R21400. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

Noise measurements were performed at the Loss-of-Fluid- 


Test (LOFT) and Sequoyah-1 pressurized water reactors (PWRs) in 
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order to investigate the possibility of inferring in-core coolant ve- 
locities from cross-power spectral density phases of core-exit ther- 
mocouple and in-core neutron detector signals. These noise meas- 
urements were used to investigate the effects of inlet coolant tem- 
perature, core flow, reactor power, and random heat transfer fluc- 
tuations on the noise-inferred coolant velocities. The effect on the 
inferred velocities of varying in-core neutron detector and core-exit 
thermocouple locations was also investigated. Theoretical models 
of temperature noise were developed, and the results were used to 
interpret the experimental measurements. Results of these studies in- 
dicate that the neutron detector/thermocouple phase is useful for 
monitoring core flow in PWRs. Our results show that the interpre- 
tation of the phase between these signals depends on the source of 
temperature noise, the response times and locations of the sensors, 
and the neutron dynamics of the reactor. At Sequoyah-1 the au- 
thors found that the in-core neutron detector/core-exit thermocou- 
ple phase can be used to infer in-core coolant velocities, provided 
that the measurements are corrected for the thermocouple response 
time. 


27649 (NUREG/CP—0058-Vol.5, pp 315-322) Safety 
implications of control systems. Stone, R.S. (Oak Ridge Na- 
tional Lab., TN). Jan 1985. NTIS, PC A20/MF A01 - GPO 
$9.00. File Number T1I85900643. (CONF-8410142—Vol.5). 
Contract AC05-840OR21400. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

As part of an overall program to determine the extent to 
which failures of control can impact plant safety control failures in 
the Oconee-1 nuclear plant were examined. Plant systems capable 
of initiating plant overcooling and undercooling were identified, as 
well as those with potential for overfilling events in the steam gen- 
erators. Failure mode and effects analyses were conducted on these 
candidate plant systems, with computer analysis applied where ap- 
propriate. This later process utilized a detailed hybrid computer 
model of Oconee-1, developed as part of this program. Where fail- 
ures with safety consequences were found, probabilities of the perti- 
nent scenarios were developed. Tentative recommendations for cor- 
rective actions have been sought. 


27650 (NUREG/CP—0058-Vol.5, pp 323-350) PWR 
hybrid computer model for assessing the safety implications 
of control systems. Smith, O.L.; Booth, R.S.; Clapp, N.E.; 
DiFilippo, F.C.; Renier, J.P.; Sozer, A. (Oak Ridge Nation- 
al Lab., TN). Jan 1985. NTIS, PC A20/MF A0Ol1 - GPO 
$9.00. File Number T1I85900643. (CONF-8410142—Vol.5). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The ORNL study of safety-related aspects of control sys- 
tems consists of two interrelated tasks, (1) a failure mode and ef- 
fects analysis that, in part, identifies single and multiple component 
failures that may lead to significant plant upsets, and (2) a hybrid 
computer model that uses these failures as initial conditions and 
traces the dynamic impact on the control system and remainder of 
the plant. The second task is reported here. The initial step in 
model development was to define a suitable interface between the 
FMEA and computer simulation tasks. This involved identifying 
primary plant components that must be simulated in dynamic detail 
and secondary components that can be treated adequately by the 
FMEA alone. The FMEA in general explores broader spectra of 
initiating events that may collapse into a reduced number of com- 
puter runs. A portion of the FMEA includes consideration of 
power supply failures. Consequences of the transients may feedback 
on the initiating causes, and there may be an interactive relationship 
between the FMEA and the computer simulation. Since the thrust 
of this program is to investigate control system behavior, the con- 
trols are modeled in detail to accurately reproduce characteristic 
response under normal and off-normal transients. The balance of 
the model, including neutronics, thermohydraulics and component 
submodels, is developed in sufficient detail to provide a suitable 
support for the control system. 
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27651 (NUREG/CP—0058-Vol.5, pp 351-371) Progress 
on qualification testing methodology study of electric cables. 
Ito, M.; Kusama, Y.; Yagi, T.; Okada, S.; Yoshikawa, M.; 
Yoshida, K. (Japan Atomic Energy Research Institute, 
Tokyo). Jan 1985. NTIS, PC A20/MF A0O1 - GPO $9.00. 
File Number T185900643. (CONF-8410142—Vol.5). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

By recent aging studies of electric cables during loss-of-cool- 
ant (LOCA) conditions, it was found that low dose rate irradiation 
gave rise to significant degradation even at room temperature. The 
authors conducted simultaneous LOCA tests exceeding three 
months at low dose rate and compared the results with a one week 
LOCA test at high dose rate in order to verify the above assump- 
tion. LOCA simulation with saturated steam and air containing 
steam were tested. Results of changes in mechanical properties and 
volume resistivity are reported for ethylene-propylene rubber and 
chlorosulfonated polyethylene insulated cables. 


27652 (NUREG/CP—0058-Vol.5, pp 426-432) Nuclear 
plant aging research - an overview (electrical and mechanical 
components). Vora, J.P. (Nuclear Regulatory Commission, 
Washington, DC). Jan 1985. NTIS, PC A20/MF AOl1 - 
“=a File Number T1I85900643. (CONF-8410142— 
Vol.5). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

As the operating nuclear power plants advance in age there 
must be a conscious national and international effort to understand 
the influence and safety implications of aging and service wear of 
components and structures in nuclear power plants and develop 
measures which are practical and cost effective for timely mitiga- 
tion of aging degradation that could significantly affect plant safety. 
The Office of Nuclear Regulatory Research has, therefore, initiated 
a multi-year, multi-disciplinary program on Nuclear Plant Aging 
Research (NPAR). The overall goals identified for the program are 
as follows: 1) to identify and characterize aging and service wear 
effects associated with electrical and mechanical components, inter- 
faces, and systems whose failure could impair plant safety; 2) to 
identify and recommend methods of inspection, surveillance and 
condition monitoring of electrical and mechanical components and 
systems which will be effective in detecting significant aging effects 
prior to loss of safety function so that timely maintenance and 
repair or replacement can be implemented; and, 3) to identify and 
recommend acceptable maintenance practices which can be under- 
taken to mitigate the effects of aging and to diminish the rate and 
extent of degradation caused by aging and service wear. The specif- 
ic research activities to be implemented to achieve these goals are 
described. 


27653 (NUREG/CP—0058-Vol.5, pp 445-459) Surveil- 

lance and diagnostics of electrical equipment inside contain- 

ment - cable monitoring based on NPAR strategy. Ahmed, 

S.; Toman, G.J.; Carfagno, S.P. (Franklin Research Center, 

Philadelphia, PA). Jan 1985. NTIS, PC A20/MF AO! - 

wa File Number T185900643. (CONF-8410142— 
ol.5). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

This work addresses general concepts pertaining to inspec- 
tion, surveillance, and monitoring of electrical equipment inside 
containment, and their application to electrical cables. The goal of 
condition monitoring strategy is to identify potential failures in the 
incipient stage so that preventive action can be taken before safety 
problems occur. The application of condition monitoring to electri- 
cal cables located inside of containment is discussed. The consider- 
ations that limit application of test methods are described. Recom- 
mendations for practical approaches for the implementation of a 
cable monitoring program and for development of decision criteria 
are given. This paper presents an overview of the report being pre- 
pared for the NPAR program. 


27654 (NUREG/CP—0058-Vol.6, pp 17-27) Simulator 
experiments: effects of NPP operator experience on perform- 
ance. Beare, A.N.; Gray, L.H. (General Physics Corp., Co- 
lumbia, MD). Jan 1985. NTIS, PC A22/MF A0Ol - GPO 
$9.50. File Number TI85900640. (CONF-8410142—Vol.6). 
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From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

Experiments are being conducted on nuclear power plant 
(NPP) control room training simulators by the Oak Ridge National 
Laboratory, its subcontractor, General Physics Corporation, and 
participating utilities. The experiments are sponsored by the Nucle- 
ar Regulatory Commission's (NRC) Human Factors and Safeguards 
Branch, Division of Risk Analysis and Operations, and are a con- 
tinuation of prior research using simulators, supported by field data 
collection, to provide a technical basis for NRC human factors reg- 
ulatory issues concerned with the operational safety of nuclear 
power plants. During the FY83 research, a simulator experiment 
was conducted at the control room simulator for a GE boiling 
water reactor (BWR) NPP. The research subjects were licensed 
Operators undergoing requalification training and shift technical ad- 
visors (STAs). This experiment was designed to investigate the ef- 
fects of (a) senior reactor operator (SRO) experience, (b) operating 
crew augmentation with an STA and (c) practice, as a crew, upon 
crew and individual operator performance, in response to anticipat- 
ed plant transients. The FY84 experiments are a partial replication 
and extension of the FY83 experiment, but with PWR operators 
and simulator. Methodology and results to date are reported. 


27655 (NUREG/CP—0058-Vol.6, pp 28-35) Develop- 
ment of methods for nuclear power plant personnel qualifica- 
tions and training. Jorgensen, C.C.; Carter, R.J. (Oak Ridge 
National Lab., TN). Jan 1985. NTIS, PC A22/MF AO! - 
GPO $9.50. File Number T185900640. (CONF-8410142— 
Vol.6). Contract AC05-840R21400. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The Nuclear Regulatory Commission (NRC) has proposed 
that additions and revisions should be made to Title 10 of the 
“Code of Federal Regulations,” Parts 50 and 55, and to Regulatory 
Guides 1.8 and 1.149. Oak Ridge National Laboratory (ORNL) is 
developing methods and some aspects of the technical basis for the 
implementation and assessment of training programs, personnel 
qualifications, and simulation facilities to be designed in accordance 
with the proposed rule changes. The paper describes the three 
methodologies which were developed during the FY-1984 research. 
The three methodologies are: (1) a task sort procedure (TSORT); 
(2) a simulation facility evaluation methodology; and (3) a task anal- 
ysis profiling system (TAPS). TAPS is covered in detail in this 
paper. The task analysis profiling system has been designed to sup- 
port training research. It draws on artificial intelligence concepts of 
pattern matching to provide an automated task analysis of normal 
English descriptions of job behaviors. TAPS development consisted 
of creating a precise method for the definition of skills, knowledge, 
abilities, and attitudes (SKAA), and generating SKAA taxonomic 
elements. It systematically outputs skills, knowledge, attitudes, and 
abilities, and information associated with them. 


27656 (NUREG/CP—0058-Vol.6, pp 36-53) Evaluation 
of the use of expert judgment to estimate human error prob- 
abilities. Seaver, D.A.; Comer, M.K.; Stillwell, W.G.; 
Gaddy, C.D.; Weston, L.M.; Ryan, T.G. (General Physics 
Corp., Columbia, MD). Jan joss, NTIS, PC A22/MF AOI - 
GPO $9.50. File Number T185900640. (CONF-8410142— 
Vol.6). 

From 12. water reactor safety research information meeting; 
a MD, USA (23 Oct 1984). 

As part of a broad research program to develop human reli- 
ability data and estimates to support probabilistic risk assessment 
(PRA), the Nuclear Regulatory Commission has supported a pro- 
gram to develop, test, and evaluate the use of expert judgment to 
estimate human error probabilities (HEPs). During FY 84, this pro- 
gram conducted an empirical test of previously developed proce- 
dures based on psychological scaling. This test evaluated the practi- 
cality, acceptability, and usefulness of two specific procedures: 
paired comparisons and direct numerical estimation. A complete 
report of this research is provided in NUREG/CR-3688. This 
paper briefly summarizes the two procedures and how they would 
be implemented. It then describes the empirical test and its results. 
The results of this test provided a positive evaluation of the use of 
expert judgment. Judgments were shown to be consistent and to 
provide HEP estimates with a good degree of convergent validity. 
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Of the two techniques tested, direct numerical estimation appears to 
be preferable in terms of ease of application and quality of the re- 
sults. The fact remains, however, that actual relative frequencies of 
errors are not available, so predictive validity against such a crite- 
rion has not been established. 


27657 (NUREG/CP—0058-Vol.6, pp 54-60) SLIM- 
MAUD research program: development of a multi-attribute 
based for human reliability evaluation. Rosa, 
E.A.; Embrey, D.E.; Humphreys, P. (Brookhaven National 
Lab., Upton, NY). Jan 1985. NTIS, PC A22/MF AOl - 
GPO $9.50. File Number T185900640. (CONF-8410142— 
Vol.6). 

a 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The purpose of this paper is to describe the research pro- 
gram devoted to the development of SLIM-MAUD, a multi-at- 
tribute utility-based methodology for estimating human reliability in 
nuclear power plant. The SLIM-MAUD research program is one 
of two multiyear programs sponsored by the NRC to determine the 
applicability of expert judgment techniques to estimating human re- 
liability. The basic rationale underlying SLIM (Success Likelihood 
Index Methodology) is that the likelihood of an error occurring in 
a particular situation depends on the combined effects of a relative- 
ly small set of performance shaping factors (PSFs). In brief, PSFs 
include both human traits and conditions of the work setting that 
are likely to influence an individual's performance. MAUD is a 
flexible, interactive computer-based system which can be used to 
implement SLIM. 


27658 (NUREG/CP—0058-Vol.6, pp 61-76) Mainte- 
mance personnel performance simulation (MAPPS) model: 
overview and evaluation efforts. Knee, H.E.; Haas, P.M.; 
Siegel, A.L; Bartter, W.D.; Wolf, J.J.; Ryan, T.G. (Oak 
Ridge National Lab., TN). Jan 1985. NTIS, PC A22/MF 
AOl - GPO $9.50. File Number T185900640. (CONF- 
8410142—Vol.6). Contract AC05-840R21400. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

Over the past three years, the US Nuclear Regulatory Com- 
mission (NRC) has sponsored a dedicated program focused on the 
development of a computerized simulation model for assessing 
maintainer performance reliability within the nuclear power plant 
’ (NPP) maintenance context. The primary impetus of this program 
was the need for and lack of a comprehensive source of human reli- 
ability data for input to probabilistic risk assessment (PRA) studies. 
Because of the relative paucity of research directed toward the em- 
pirical evaluation of maintainer performance, the lack of human re- 
liability data in the maintenance context is even more pronounced 
than for other contexts such as NPP operation. The end-product of 
this program, an evaluated computer simulation model entitled 
“MAPPS” (Maintenance Personnel Performance Simulation), has 
been developed and is currently being evaluated. Initial model runs 
and preliminary comparisons to gather evaluation data indicates 
that MAPPS will provide a practical, acceptable and useful tool for 
generating valuable maintainer performance data for input to PRA 
studies. Following a brief description of the MAPPS model and a 
discussion of model evaluation efforts, various potential applications 
of the model are presented. 


27659 (NUREG/CP—0058-Vol.6, pp 77-84) Estimation 
of human error probabilities using licensee event reports. 
O'Brien, J.N. (Brookhaven National Lab., Upton, NY). Jan 
1985. NTIS, PC A22/MF AO1 - GPO $9.50. File Number 
TI85900640. (CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The purpose of this paper is to describe a method developed 
at Brookhaven National Laboratory for estimating human error 
probabilities (HEPs) using field data from operational experience at 
nuclear power plants. This is one of four general areas of NRC- 
sponsored research aimed at developing HEPs for use in probabilis- 
tic risk assessment (PRA): (1) structured expert judgment, (2) analy- 
sis of training data, (3) performance modeling, and (4) analysis of 
operational field data. Field data are any data obtained from actual 
experience in operating plants. An example of a good source of 
field data is the Licensee Event Report (LER) file which contains 


ERA-10/15 / 3798 


standardized reports of events from licensees operating nuclear 
power plants. They must be filed for a set of defined occurrences as 
a condition of maintaining an Operating License for a NRC-li- 
censed reactor facility. Because many contain information on 
human errors, these reports can be used as a source of data in the 
process of estimating the likelihood of similar human errors occur- 
ring. The method presented in this paper was developed to use 
LER data, but with minor adjustments can be used to accommo- 
date any good field data. 


27660 (NUREG/CP—0058-Vol.6, pp 85-92) Nuclear 
Power Safety Reporting System implementation plan, concept 
evaluation and operability test. Newton, R.D.; Finlayson, 
F.C. Jan 1985. NTIS, PC A22/MF A0Ol1 - GPO $9.50. File 
Number T185900640. (CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

During the 1984 fiscal year, the Aerospace Corporation con- 
tinued to assist the US Nuclear Regulatory Commission (NRC) in 
evaluating the concept of a Nuclear Power Safety Reporting 
System (NPSRS). The NPSRS concept embodies a voluntary, non- 
punitive, third party managed human factors data gathering system 
that (with the NRC as its parent agency) could be used for identify- 
ing and quantifying factors that contribute to the occurrence of 
safety problems involving personnel in nuclear power plants. 
NPSRS data could be used to: (1) support efforts to quantify the 
human reliability elements of probabilistic risk assessments (PRA's); 
(2) to evaluate the influence of various nuclear power plant systems 
on human error-proneness within the system; and (3) to aid in the 
development of design criteria for human-machine safety systems. 
The draft implementation plan and a description of the operability 
demonstration test have been published. Progress toward initiating 
the actual test is reported as are issues yet to be resolved. 


27661 (NUREG/CP—0058-Vol.6, pp 93-101) Process 
evaluation of the human reliability data bank. Miller, D.P.; 
Comer, K. (Sandia National Labs., Albuquerque, NM). Jan 
1985. NTIS, PC A22/MF AOi1 - GPO $9.50. File Number 
T185900640. (CONF-8410142—Vol.6). Contract AC04- 
76DP00789. 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The US Nuclear Regulatory Commission and Sandia Nation- 
al Laboratories have been developing a plan for a human reliability 
data bank since August 1981. This research is in response to the 
data need of the nuclear power industry's probabilistic risk assess- 
ment community. The three phases of the program are to: (a) de- 
velop the data bank concept, (b) develop an implementation plan 
and conduct a process evaluation, and (c) assist a sponsor in imple- 
menting the data bank. The program is now in Phase B. This paper 
describes the methods used and the results of the process evalua- 
tion. Decisions to be made in the future regarding full-scale imple- 
mentation will be based, in part, on the outcome of this study. 


27662 (NUREG/CP—0058-Vol.6, pp 102-116) Integra- 
tion of human reliability analysis into the probabilistic risk 
assessment process: phase 1. Bell, B.J.; Vickroy, S.C. (Bat- 
telle Memorial Institute, Columbus, OH). Jan 1985. NTIS, 
PC A22/MF AOl1 - GPO $9.50. File Number TI85900640. 
(CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The US Nuclear Regulatory Commission and Pacific North- 
west Laboratory initiated a research program in 1984 to develop a 
testable set of analytical procedures for integrating human reliabil- 
ity analysis (HRA) into the probabilistic risk assessment (PRA) 
process to more adequately assess the overall impact of human per- 
formance on risk. In this three phase program, stand-alone HRA/ 
PRA analytic procedures will be developed and field evaluated to 
provide improved methods, techniques, and models for applying 
quantitative and qualitative human error data which systematically 
integrate HRA principles, techniques, and analyses throughout the 
entire PRA process. Phase 1 of the program involved analysis of 
state-of-the-art PRAs to define the structures and processes current- 
ly in use in the industry. Phase 2 research will involve developing a 
new or revised PRA methodology which will enable more efficient 
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regulation of the industry using quantitative or qualitative results of 
the PRA. Finally, Phase 3 will be to field test those procedures to 
assure that the results generated by the new methodologies will be 
usable and acceptable to the NRC. This paper briefly describes the 
first phase of the program and outlines the second. 


27663 (NUREG/CP—0058-Vol.6, pp 117-122) Use of 
human reliability data reported in probabilistic risk assess- 
ments in addressing human factors safety issues. O’Brien, 
J.N.; Spettell, C.M. (Brookhaven National Lab., Upton, 
NY). Jan 1985. NTIS, PC A22/MF AO1 - GPO $9.50. File 
Number T185900640. (CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

paper describes a research program currently being per- 

formed by Brookhaven National Laboratory (BNL) which aims to 
identify and improve means of using probabilistic risk assessment 
(PRA) results to address human factors safety issues. The long-term 
goal of this research (FY 1987) will be to make the development 
process and documentation structure of PRAs more applicable to 
human factors safety issues facing NRC. Of particular interest are 
(1) the identification of retrofit requirements, (2) development of 
baseline measures to evaluate them, and (3) identification of future 
human factors research needs. Research has started in two phases at 
BNL. These steps involve (1) identifying and cataloging the human 
reliability data reported in PRAs and (2) identifying and articulat- 
ing human factors safety issues confronting NRC. Human factors 
safety issues and human reliability PRA data will be matched in 
order to determine how useful current PRA results are in address- 
ing those issues. Methods of using PRA data through manipulation 
and combination with other data sources to address issues will also 
be developed. In addition, information concerning errors of com- 
mission and omission used in PRAs are being examined and report- 
ed on. In the following fiscal years, changes in the PRA process 
and structure proposed in related efforts will be evaluated by BNL 
to determine how to optimize the usefulness of PRAs as a regula- 
tory tool. These efforts are discussed separately in the paper. 


27664 (NUREG/CP—0058-Vol.6, pp 123-134) Vital 

equipment determination techniques research study. Pan, 

P.Y.; Bott, T.F.; Thomas, W.R. (Los Alamos National Lab., 

Albuquerque, NM). Jan 1985. NTIS, PC A22/MF AOi - 

volé) $9.50. File Number TI85900640. (CONF-8410142— 
ol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

This paper presents the results to date of the Vital Equip- 
ment Determination Techniques Research Study (VEDTRS) per- 
formed at the Los Alamos National Laboratory. This study is asso- 
ciated closely with the Vital Area Analysis Program that Los 
Alamos has been conducting for the Nuclear Regulatory Commis- 
sion (NRC) since 1978 to identify the vital areas at nuclear power 
plants using fault-tree analysis. The VEDTRS started in 1982 with 
a literature survey of the available information about 11 major sab- 
otage fault-tree assumptions that were identified for reexamination 
by an NRC interoffice working group. The FY 1983--FY 1984 
effort was to continue the literature survey, compare the current 
fault trees with identified information, and prioritize the topics for 
research. Los Alamos also performed well-focused internal research 
needed to resolve topics according to their priority. 


27665 (NUREG/CP—0058-Vol.6, pp 135-149) Occupa- 
tional dose reduction developments and data collected at nu- 
clear power plants. Dionne, B.J.; Baum, J.W. (Brookhaven 
National Lab., Upton, NY). Jan 1985. NTIS, PC A22/MF 
A0Ol - GPO $9.50. File Number 1185900640. (CONF- 
8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
erage om D, USA (23 Oct 1984). 

Brookhaven National Laboratory has been contracted by the 
Occupational Radiation Protection Branch of the Nuclear Regula- 
tory Commission to study occupational dose reduction at nuclear 
power plants. This project is entitled "Technical Assistance: Occu- 
pational Dose Reduction at Nuclear Power Plants”. Its purpose is 
to provide information to industry which will be useful in preplan- 
ning for radiation protection during maintenance, operations and in- 
spections. The objectives of this project are to: 1) identify repetitive 
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high dose jobs, their collective dose range, and their respective 
dose reduction techniques; 2) investigate the use of low mainte- 
nance and high reliability equipment; 3) recommend improved ra- 
dioactive waste handling equipment and procedures; 4) examine 
current ALARA incentives and recommend new positive steps to 
provide additional dose reduction incentives; 5) compile a NUREG 
report; and 6) compile an ALARA handbook. The NUREG 
Report will summarize our findings on the above objectives. The 
ALARA Handbook, which will be utilized mainly by utility Health 
Physicist and ALARA Coordinators, will be a loose leaf type hand- 
book which will contain: data and techniques for high exposure 
jobs, cost-benefit calculations for dose reduction modifications, 
ALARA procedures, listing of ALARA equipment, case histories 
of innovative ALARA techniques, a glossary of dose reduction ref- 
erences, and a list of persons interested in ALARA at power reac- 
tors. 


27666 (NUREG/CP—0058-Vol.6, pp 150-151) Neutron 
dosimetry at commercial nuclear power plants. Cummings, 
F.M.; Endres, G.W.R. (Pacific Northwest Lab., Richland, 
WA). Jan 1985. NTIS, PC A22/MF A01 - GPO $9.50. File 
Number T185900640. (CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
ba MD, USA (23 Oct 1984). 

tudy is part of a larger program to evaluate personnel 

neutron enbititts at commercial nuclear power plants. Measure- 
ments were made at three PWRs and one BWR during startup. The 
dose equivalent rates measured with a *He spectrometer, a multis- 
phere spectrometer, survey instruments such as the Snoopy cylin- 
drical remmeter, and the tissue equivalent proportional counter 
(TEPC) differed by a factor of as much as two. Relative advan- 
tages and disadvantages of various measuring systems are discussed. 
The study demonstrated that the TEPC is a superior technique to 
the portable remmeter for the accurate determination of neutron 
dose equivalent. 


27667 (NUREG/CP—0058-Vol.6, pp 152-164) Adequa- 
cy of current systems for monitoring extremity exposures at 


nuclear power plants. Reece, W.D.; Harty, R. (Pacific 
Northwest Lab., Richland, WA). Jan 1985. NTIS, PC A22/ 
MF AO! - GPO $9.50. File Number T185900640. (CONF- 
8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

In general, only a small portion of workers at commercial 
nuclear power plants are limited by extremity exposures, and these 
workers can be readily identified. There seems to be no need for 
increased badging among the radiation workers. However, those 
workers who are extremity limited may not be receiving adequate 
dosimetry. For workers handling compact sources, unless contrary 
information is available, the tip of the thumb of the dominant hand 
can be assumed to be the limiting site, and dose to the thumb tip 
averaged over one square centimeter at the basal layer of the skin 
should be measured or estimated. As discussed briefly in this paper, 
the assessment of dose in high gradient fields can be a difficult task. 
The particular dosimeter studied is a band-aid type composed of a 
thermoluminescent material embedded in a carbon matrix under 4 
mils of plastic. Advantages and disadvantages of the technique are 
discussed. 


27668 (NUREG/CP—0058-Vol.6, pp 165-172) Recom- 
mended radiological air sampling and internal contamination 
control at nuclear power plants. Rich, B.L.; Ritter, P.D.; 
Martz, D.E. (EG and G Idaho, Inc., Idaho Falls). Jan 1985. 
NTIS, PC A22/MF AOl - GPO $9.50. File Number 
T185900640. (CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

It has long been recognized by the NRC technical staffs that 
estimating the quantity of radioactivity inhaled by an individual 
worker involved large uncertainties. General air samples usually 
produce concentrations lower than those in the workers breathing 
zone (BZ). NRC guides have recognized this problem by specifying 
air monitoring programs which sample the breathing zone or con- 
centrations known to be higher than that actually inhaled. in addi- 
tion the availability of suitable samplers to obtain BZ samples and 
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the practicality of requiring their use was somewhat in question to 
the NRC technical staff. An NRC development contract was issued 
to provide a detailed review of the technical aspects of the prob- 
lems and recommendations for practical upgrade of Federal Guid- 
ance. This project accomplished a review of the nuclear industry 
experience and knowledge though a literature search, site visits to 
representative licensed facilities, telephone surveys of many others, 
laboratory testing of personal air samplers (lapel samplers) and aer- 
osol diffusion experiments to verify key conclusions and assump- 
tions. Findings and conclusions are presented. 


27669 (NUREG/CP—0058-Vol.6, pp 173-181) Results 
of a assessment of US and foreign nuclear power 
and dose reduction programs. Baum, 
J.W.; st J.R.; Dionne, B.J. (Brookhaven National Lab., 
U pton, NY). Jan 1985. NTIS, PC A22/MF AOI - GPO 
$9: 50. File Number TI85900640. (CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The objectives of this study were to determine how collec- 
tive dose equivalents at US nuclear power plants compare to those 
of other technically advanced countries, and to evaluate factors 
that contribute to the differences. Fifty Health Physicists and nucle- 
ar engineers from 10 countries met at BNL May 29 - June 1, 1984 
to exchange information and hold discussions on "Historical Dose 
Experience and Dose Reduction (ALARA) at Nuclear Power 
Plants”. Results of evaluation of data from this meeting and other 
data from recent publications are summarized. Based on data evalu- 
ated to date it is clear that US plants have higher collective dose 
equivalents per reactor and per MW-yr generated than most other 
countries. Factors which contribute to low doses include: 1) mini- 
mization of cobalt in primary system components exposed to water, 
2) careful control of primary system oxygen and pH, 3) good pri- 
mary system water purity to minimize corrosion product formation, 
4) careful plant design, layout and component segregation and 
shielding, 5) management interest and commitment, 6) minimum 
number of workers and in-depth worker training, 7) use of special 
tools, and 8) plant standardization. 


27670 (NUREG/CP—0058-Vol.6, pp 182-195) Demon- 
stration project for robotic inspection systems at nuclear 
power plants. White, J.R. (Remote Technology Corp., Oak 
Ridge, TN). Jan 1985. NTIS, PC A22/MF AOl - GPO 
$9.50. File Number T185900640. (CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

A cost-effective approach for applying industrial robotics 
technology to nuclear power plant inspection work was developed 
during a Phase I study. High potential areas for inspection robots 
were identified at a BWR and PWR plant. Phase II of this NRC 
project includes the design, fabrication, and demonstration testing 
of a surveillance robot (SURBOT) at the Browns Ferry Nuclear 
Plant. SURBOT will replace workers in performing inspections and 
radiation mapping within radiation controlled areas. 


27671 (NUREG/CP—0058-Vol.6, pp 196-208) Impacts 

of decontamination of LWRs on solidification and waste dis- 

posal. Piciulo, P.L.; Davis, M.S. (Brookhaven National 

Lab., Upton, NY). Jan 1985. NTIS, PC A22/MF AOI - 

GEO 39.50. File Number T185900640. (CONF-8410142— 
oO 


From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The objectives of the program at Brookhaven National Lab- 
oratory (BNL) are to identify the information and conduct the tests 
necessary to aid the NRC in making regulaiory decisions on the 
waste disposal aspects of chemical decontamination processes. In 
particular, this work has focused on direct solidification of decon- 
tamination wastes and processes for converting decontamination 
wastes to more innocuous forms. Results of the following process- 
ing techniques are discussed: 1) solidification of simulated decon- 
tamination resin wastes in Portland I cement and vinyl ester-sty- 
rene; 2) incineration of simulated decontamination wastes; and 3) 
chemical digestion (sulfuric acid and hydrogen peroxide). 
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27672 (NUREG/CP—0058-Vol.6, pp 209-223) Effec- 
tiveness and safety aspects of selected decontamination meth- 
ods for LWRs. Simpson, F.B.; Duce, S.W.; Mandler, J.W. 

e(EG and G Idaho Inc., Idaho Falls). Jan 1985. NTIS, PC 
A22/MF A0Ol - GPO $9.50. File Number 1185900640. 
(CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The Effectiveness and Safety Aspects of Selected Decon- 
tamination Methods program objective is to obtain information on 
chemical decontamination methods that the Nuclear Regulatory 
Commission (NRC) might be expected to review in the near future. 
General topic areas are the effectiveness in reducing occupational 
dose to plant individuals, the volume of radioactive waste generat- 
ed as a result of decontamination efforts, and plant information that 
would assist the NRC in their review process. To date, our evalua- 
tion has concentrated on decontamination factors (DFs) obtained, 
methods used in determining DFs, man-rems savings, waste forms 
generated, man-rem expended in performing the decontamination, 
and an evaluation of the overall operation (i.e. problems and lessons 
learned). This paper presents the preliminary results of these eval- 
uations. 


27673 (NUREG/CP—0058-Vol.6, pp 224-245) Applica- 
tion of reliability methods in Ontario Hydro. Jeppesen, R. 
Jan 1985. NTIS, PC A22/MF AOl - GPO $9.50. File 
Number T185900640. (CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

Ontario Hydro has a large installed and committed nuclear 
program, with 10 commercial units in-service, totaling in excess of 
6000 MW, with 10 further units to come in-service by the end of 
the decade, bringing the total to about 14,000 MW. All reactor 
units are based on the CANDU, heavy water moderated and 
cooled, horizontal pressure-tube type reactor, incorporating on- 
power refuelling. As Ontario Hydro’s nuclear program developed a 
Quality Engineering program has evolved based in large part on 
maintaining and improving plant and equipment reliability. This 
program stresses: clearly establishing design requirements including 
identifying quantitative performance targets for equipment; identifi- 
cation and correction of problems on a priority basis, to improve 
performance; feedback of operational experience to improve de- 
signs; planning and controlling work activities; and most important- 
ly, clearly identifying line management responsibility for achieving 
program goals. Reliability techniques can provide a useful manage- 
ment tool for achieving and maintaining high levels of safety and 
plant production. The techniques are used primarily to focus on sig- 
nificant contributors to equipment unavailability so that appropriate 
attention is paid to correcting any deficiencies. 


27674 (NUREG/CP—0058-Vol.6, pp 263-279) Applica- 
tion of NASA Kennedy Space Center system assurance analy- 
sis methodology to nuclear power plant systems designs. 
Page, D.W. (National Aeronautics and Space Administra- 
tion, Kennedy Space Center, FL). Jan 1985. NTIS, PC 
A22/MF AOl - GPO $9.50. File Number 1185900640. 
(CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The Kennedy Space Center (KSC) entered into an agree- 
ment with the Nuclear Regulatory Commission (NRC) to conduct 
a study to demonstrate the feasibility and practicality of applying 
the KSC System Assurance Analysis (SAA) methodology to nucle- 
ar power plant systems designs. In joint meetings of KSC and Duke 
Power personnel, ar agreement was made to select to CATAWBA 
systems, the Containment Spray System and the Residual Heat Re- 
moval System, for the analyses. Duke Power provided KSC with a 
full set a Final Safety Analysis Reports as well as schematics for 
the two systems. During Phase I of the study the reliability analy- 
ses of the SAA were performed. During Phase II the hazard analy- 
ses were performed. The final product of Phase II is a handbook 
for implementing the SAA methodology into nuclear power plant 
systems designs. The purpose of this paper is to describe the SAA 
methodology as it applies to nuclear power plant systems designs 
and to discuss the feasibility of its application. The conclusion is 
drawn that nuclear power plant systems and aerospace ground sup- 





3801 / ERA-10/15 


port systems are similar in complexity and design and share 
common safety and reliability goals. The SAA methodology is 
readily adaptable to nuclear power plant designs because of it’s 
practical application of existing and well known safety and reliabil- 
ity analytical techniques tied to an effective management informa- 
tion system. 


27675 (NUREG/CP—0058-Vol.6, pp 280-301) Applica- 
tion of reliability-based techniques to technical specifications. 
Hall, R.E.; Boccio, J.L. (Brookhaven National Lab., Upton, 
NY). Jan 1985. NTIS, PC A22/MF A0O1 - GPO $9.50. File 
Number T185900640. (CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct — 

Nuclear plant Technical Specifications, issued as part of the 
plant operating license, contain both operational and surveillance 
requirements for assuring the safe operation of the plant. Current 
technical specifications have come under criticism as being, in some 
cases, inappropriate and even risk-increasing. The paper briefly de- 
scribes a program plan, prepared by BNL, to examine approaches, 
methods, and criteria for developing a quantitative basis for making 
engineering judgments in revising technical specifications. A rather 
comprehensive program is described which, although stressing risk- 
based analytical development and techniques, takes cognizance of 
other engineering and operational aspects for assuring safe oper- 
ation. As such a seven-task program is designed to interface with 
and impact on other NRC-sponsored and industry-sponsored pro- 
grams. The end result will be a new methodology, along with a 
procedures guide, for evaluating technical specifications and struc- 
tured on a sound basis to expect only infrequent requests for exten- 
sion. 


27676 (NUREG/CP—0058-Vol.6, pp 302-308) Some 
thoughts on allocation of reliability. Bari, R.A.; Cho, N.Z.; 
Papazoglou, I.A. (Brookhaven National Lab., Upton, NY). 
Jan 1985. NTIS, PC A22/MF A0Ol - GPO $9.50. File 
Number T185900640. (CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct ~— 

The technical feasibility of allocating reliability to reactor 
systems, subsystems, components, and structures is discussed in this 
paper. The basic premise for this analysis is that a set of objective 
functions or safety variables has been defined on a global basis for a 
class of nuclear power plants. The decision variables, which repre- 
sent the system, subsystem, component, and structural reliabilities 
are related to the global objective functions by a risk model ob- 
tained from an existing plant-specific probabilistic risk assessment 
(PRA). A multiobjective optimization technique is employed to 
obtain the set of decision variables which optimize (minimize) all of 
the objective functions. A cost function is introduced (and incorpo- 
rated in the optimization scheme) which measures the cost of in- 
creasing reliability. Illustrative calculations were performed for a 
boiling water reactor with an existing PRA. 


27677 (NUREG/CP—0058-Vol.6, pp 309-330) Practical 
reliability engineering applications to nuclear safety. Wor- 
ledge, D.H.; Chu, B.B.; Gaertner, J.; Sugnet, W. (Electric 
Power Research Institute, Palo Alto, CA). Jan 1985. NTIS, 
PC A22/MF AOl1 - GPO $9.50. File Number T185900640. 
(CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

PRA studies have been successful in providing a quantitative 
perspective on the important contributions to risk and on the rela- 
tive impact of potential hardware modifications and procedural 
changes in reducing public risk. They have also been successful in 
some applications in demonstrating that certain modifications or re- 
quirements can be deferred or eliminated with no significant safety 
impact and with a positive effect on cost or plant availability. This 
paper considers the applications being made by utilities using PRA 
models and data, that will improve safety in operation and lead to a 
continuing demonstration that nuclear plants are achieving accept- 
ably low risks. Topics discussed are: systems reliability analysis and 
technology transfer; Sequoyah demonstration study; standardized 
modular GO subsystem models; reliability-centered maintenance; 
analysis of technical specifications; and reliability analysis program 
with integral data. 
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27678 (NUREG/CP—0058-Vol.6, pp 331-349) Oper- 
ational safety reliability. Mueller, C.J. (Argonne National 
Lab., IL). Jan 1985. NTIS, PC A22/MF A0O1 - GPO $9.50. 
File Number T185900640. (CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

This paper provides a brief summary of research to develop 
an Operational Safety Reliability Program structure and selected 
activities for potential integration into the operation of light water 
reactors. The purpose of the program is to provide an alternative 
means of responding to the safety question “How can an acceptable 
level of plant safety be maintained over the lifetime of the plant?’. 
First, this paper traces a background for Reliability Program devel- 
Opment by summarizing the recommendations of other groups 
formed to address various safety issues. It then summarizes findings 
on operational safety issues amenable to address by various features 
of a structured Reliability Program. Finally, it relates conclusions 
to date on a Reliability Program structure and describes future re- 
search to develop the activities that cost-effectively meet the pur- 
pose of the program. 


27679 (NUREG/CP—0058-Vol.6, pp 350-359) Inspec- 
tion prioritization. Guthrie, V.H.; Campbell, D.J.; Cletcher, 
J.W.; Ellison, B.C.; Emmett, R.W.; Kirchner, J.R.; Paula, 
H.M.; Flanagan, G.F. (JBF Associates, Inc., Knoxville, 
TN). Jan 1985. NTIS, PC A22/MF AOi - GPO $9.50. File 
Number T185900640. (CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

Probabilistic risk assessments (PRAs) are analytical tools that 
use logic models of components and systems and probabilistic infor- 
mation to assess the overall risk of operating a plant. In the nuclear 
power industry, PRAs can be used to direct Nuclear Regulatory 
Commission (NRC) inspection personnel to activities that have the 
greatest potential to increase the safety of a nuclear power plant. 
The objectives of the Risk Assessment Applications to NRC In- 
spection Project, conducted at Oak Ridge National Laboratory, are 
to determine how the results of PRAs and other risk studies can be 
applied by NRC Inspection and Enforcement (IE) personnel and to 
determine what information must be combined with PRA results to 
make them most useful. Accomplishing these objectives will aid in- 
spection personnel in prioritizing their limited resources and will in- 
crease their risk-limitation effectiveness. A four-step approach was 
developed for establishing formal relationships between inspection 
actions and plant risks. 


27680 (NUREG/CP—0058-Vol.6, pp 360-402) Reactor 
safety research: visible demonstrations and credible computa- 
tions. Loewenstein, W.B.; Divakaruni, S.M. (Electric Power 
Research Institute, Palo Alto, CA). Jan 1985. NTIS, PC 
A22/MF A0Ol - GPO $9.50. File Number T185900640. 
(CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MI‘. USA (23 Oct 1984). 

The Electric Power Research Institute (EPRI) has been con- 
ducting nuclear safety research for a number of years with the pri- 
mary goal of assuring the safety and reliability of nuclear plants by 
visibly demonstrating the existence of quantified safety margins. 
Many of the current safety research projects at EPRI are described 
under the major topics of: source term; seismic research; systems 
analysis and probabilistic risk assessment; safety margins demonstra- 
tion; operational and safety implementation of digital technology; 
and core performance limits and plant transient evaluation. 


27681 (NUREG/CP—0058-Vol.6, pp 403-425) Piping 
response testing associated with pipe rupture. Tang, H.T.; 
Duffey, R.B. (Electric Power Research Institute, Palo Alto, 
CA). Jan 1985. NTIS, PC A22/MF A0Ol1 - GPO $9.50. File 
Number T185900640. (CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

In this paper, the most recent test results on piping response 
associated with pipe rupture, namely pipe whip impact and pipe 
rupture and depressurization, are reported. The tests performed do 
not represent any prototypical design configuration. The main ob- 
jective was to generate a data base for validating the highly-nonlin- 
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ear methodology required for realistic pipe rupture induced re- 
sponse evaluation and to quantify the conservatism in current sim- 
plified industry practice in analyzing pipe rupture related situations. 


27682 (NUREG/CP—0058-Vol.6, pp 426-448) Design 
tools for computer-generated display of information to opera- 
tors. O'Brien, J.F.; Cain, D.G.; Sun, B.K.H. (Electric Power 
Research Institute, Palo Alto, CA). Jan 1985. NTIS, PC 
A22/MF AOl - GPO $9.50. File Number T185900640. 
(CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The method of communicating process information to the 
operator in a nuclear power plant control room is presently in a 
state of transition; the hardwired instruments currently in use are 
slowly being supplemented and may eventually be replaced by in- 
formation presented via computer-generated display systems. In the 
near term, this transition has been accelerated, since many utilities 
plan to use one or more visual display units to satisfy the regulatory 
requirement for a safety parameter display system (SPDS). In the 
longer term, nuclear industry vendors are marketing advanced con- 
trol room designs which rely on multiple visual display units as the 
primary mode of communicating information to the operator. Over 
the last several years, the Electric Power Research Institute has 
conducted research aimed at providing utility industry designers 
tools to meet the new design challenge created by the introduction 
of computer-generated displays. Two broad areas of research have 
been pursued: one has focused on using the computer to provide 
operators with more intelligent information about the plant and the 
other has focused on designing effective displays to communicate 
this information to the operators. This paper summarizes results 
achieved in these two areas. 


27683 (NUREG/CP—0058-Vol.6, pp 449-464) BWR 
pipe crack control using hydrogen water chemistry: status 
report on Dresden-2 program. Roberts, J.T.A.; Jones, R.L.; 
Naughton, M. (Electric Power Research Institute, Palo 
Alto, CA). Jan 1985. NTIS, PC A22/MF A0O1 - GPO $9.50. 
File Number T185900640. (CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

One of the proposed remedies for intergranular stress corro- 
sion cracking of stainless steel piping in BWRs is an alternative 
water chemistry called hydrogen water chemistry (H2WC) that in- 
volves suppression of reactor water dissolved oxygen to =20 ppb 
via hydrogen injection to the feedwater in conjunction with control 
of conductivity to =0.3 pmho/cm. This paper describes progress 
to date on the in-plant verification of H2WC at the Dresden-2 Re- 
actor. 


27684 + (NUREG/CP—0058-Vol.6, pp 479-504) Source 


term research and pi Vogel, R.C. (Electric Power 
Research Institute, Palo Alto, CA). Jan 1985. NTIS, PC 
A22/MF AO1 - GPO $9.50. File Number T1I85900640. 
(CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The work sponsored by EPRI on source term technology is 
discussed (source terms describe the fission product releases to the 
environment in a severe hypothetical accident). The experimental 
programs include (1) fission product release from fuel, (2) fission 
product transport in the reactor primary circuit, (3) aerosol behav- 
ior in reactor containment, (4) aerosol scrubbing by water pools, 
and (5) hydrogen combustion in the containment. Code develop- 
ment work is also included. 


27685 (NUREG/CR—2331-Vol.4-No.3) Safety research 
programs sponsored by Office of Nuclear Regulatory Re- 

Quarterly progress report, July 1-September 30, 1984. 
Volume 4, No. 3. Bari, R.A.; Cerbone, R.J.; Ceajkowski, 
CJ; Ginsberg, T.; Greene, G.A.; Guppy, J. G:; Hall, R 
Luckas, Wat. ats O'Brien, J.N.; Pratt, W.T. eekuean, 
National Lab., Upton, NY (USA)). Feb 1985. Contract 
AC02-76CH00016. 116p. (BNL-NUREG—S51454-Vol.4- 
No.3). NTIS, PC A06/MF A0Oi - GPO. File Number 
1185011254. 
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The projects reported are the following: High Temperature 
Reactor Research, SSC Development, Validation and Application, 
Generic Balance of Plant Modeling, Thermal-Hydraulic Reactor 
Safety Experiments, Development of Plant Analyzer, Code Assess- 
ment and Application (Transient and LOCA Analyses), Thermal 
Reactor Code Development (RAMONA-3B), Calculational Quality 
Assurance in Support of PTS; Stress Corrosion Cracking of PWR 
Steam Generator Tubing, Probability Based Load Combinations for 
Design of Category I Structures, Identification of Age Related 
Failure Modes; Analysis of Human Error Data for Nuclear Power 
Plant Safety Related Events, Human Factors Aspects of Safety/ 
Safeguards Interactions, Emergency Action Levels, and Protective 
Action Decisionmaking. 


27686 (NUREG/CR—3703) Assessment of selected 
TRAC and RELAPS calculations for Oconee-1 pressurized 
thermal shock study. Rohatgi, U.S.; Pu, J.; Saha, P.; Jo, J. 
(Brookhaven National Lab., Upton, NY (USA)). Nov 1984. 
Contract AC02-76CH00016. 95p. (BNL-NUREG—S51750). 
NTIS, PC A05/MF A0O1 - GPO. File Number T185009612. 

Several Oconee-1 overcooling transients that were computed 
by LANL and INEL using the latest versions of TRAC-PF1 and 
RELAPS/MOD1.5 codes have been reviewed by BNL. Three of 
these transients were selected for detailed review as they either had 
the potential of challenging the integrity of the pressure vessel or 
highlighted the effect of code differences. These are: (1) Main 
Steam Line Break (MSLB); (2) All Turbine Bypass Valves Stuck 
Open; and (3) 2-Inch Small Break LOCA. Both codes were reason- 
ably successful in modeling these transients. However, there were 
differences in the code results even though the specified scenarios 
were exactly the same for two transients (MSLB and Small Break 
LOCA). This report compares the code results and explains the 
possible reasons for these differences. Recommendations have been 
made regarding which result seems more reasonable for a specific 
transient. 


27687 (NUREG/CR—3803) Effects of post-LOCA condi- 
tions on a protective coating (paint) for the Nuclear Power 
Industry. Loyola, V.M.; Womelsduff, J.E. (Sandia National 
Labs., Albuquerque, NM (USA)). Mar 1985. Contract 
AC04-76DP00789. 46p. (SAND—84-0806). NTIS, PC A03/ 
MF AO! - GPO. File Number T1I85011759. 

When corrosion protection of steel cannot be achieved by 
galvanizing due to size, use, or other restrictions, the steel is fre- 
quently protected by the application of a suitable corrosion-inhibit- 
ing paint. A widely accepted corrosion inhibiting coating is one in 
which finely powdered zinc metal is dispersed in an organic poly- 
mer matrix and applied to steel as a paint. This system is often used 
with a non-zinc bearing topcoat for enhanced protection. We have 
studied the oxidation of zinc in a zinc-rich coating used in the nu- 
clear power industry and have measured the rates of hydrogen gen- 
eration from these coatings due to zinc oxidation at temperatures of 
up to 175°C. The results suggest that the real-time rates of hydro- 
gen generation are considerably higher than previously believed. A 
second concern involves the generation of debris or solid reaction 
products which could cause plugging or fouling of the recirculation 
pumps, spray nozzles, and/or heat exchangers. Coatings are ob- 
served to fail at post-LOCA conditions which are well within the 
limits predicted by Design Basis Accident analysis. The failures in- 
volve cracking and/or delamination of the topcoat and production 
of solid corrosion products involving the zinc-rich primer. 22 refs., 
10 figs., 6 tabs. 


27688 (NUREG/CR—3889) Modeling of BWR core 
meltdown accidents - for application in the MELRPI.LMOD2 
computer code. Koh, B.R.; Kim, S.H.; Taleyarkhan, R.P.; 
Podowski, M.Z.; Lahey, R.T. Jr. (Rensselaer Polytechnic 
Inst.. Troy, NY (USA)). Apr 1985. Contract ACO0S5- 
840R21400. 280p. (ORNL/Sub—81-9088/2). NTIS, PC 
A13/MF AOI - GPO. File Number T185010581. 

This report summarizes improvements and modifications 
made in the MELRPI computer code. A major difference between 
this new, updated version of the code, called MELRPI.MOD2, and 
the one reported previously, concerns the inclusion of a model for 
the BWR emergency core cooling systems (ECCS). This model and 
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its computer implementation, the ECCRPI subroutine, account for 
various emergency injection modes, for both intact and rubblized 
geometries. Other changes to MELRPI deal with an improved 
model for canister wall oxidation, rubble bed modeling, and numer- 
ical integration of system equations. A complete documentation of 
the entire MELRPI.MOD2 code is also given, including an input 
guide, list of subroutines, sample input/output and program listing. 


27689 (NUREG/CR—3944) TRAN B-3: experimental in- 
vestigation of fuel crust stability on melting surfaces of an an- 
nular flow channel. McArthur, D.A.; Mast, P.K. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Feb 1985. Contract 
AC04-76DP00789. 59p. (SAND—84-1646). NTIS, PC A04/ 
MF AO1 - GPO. File Number TI85011234. 

The TRAN B series of experiments is being conducted at 
Sandia National Laboratories to investigate the characteristics of 
fuel removal/freezing through the upper axial blankets of an 
LMFBR during the transition phase of a hypothetical core disrup- 
tive accident. The third experiment in this series, TRAN B-3, was 
performed in February 1984, and the results are reported herein. 
This experiment involved the injection of molten UO: into an annu- 
lar flow channel. Unlike the similar TRAN B-1 experiment, the ini- 
tial steel wall temperature in B-3 was sufficiently high that instanta- 
neous steel melting would occur upon contact with molten fuel. 
The earlier TRAN B-1 results had shown that fuel crusts are initial- 
ly stable, both on the inside of a steel tube as well as on the outside 
of a steel rod, when no steel melting occurred. TRAN B-3 was de- 
signed to investigate this question of crust stability on surfaces of 
opposite curvature when surface melting did occur. The results of 
the TRAN B-3 experiment, consisting of data from online instru- 
mentation and post-irradiation examination, are very similar to the 
TRAN B-1 results and indicate that crusts on both inner and outer 
surfaces of the annular channel were stable during the duration of 
the fuel flow. 


27690 (NUREG/CR—4009) Human Reliability Data 


Bank: evaluation results. Comer, M.K.; Donovan, M.D.; 
Gaddy, C.D. (General Physics Corp., Columbia, MD 


(USA)). Jan 1985. Contract AC04-76DP00789. 7Op. 
(SAND—85-7150). NTIS, PC A04/MF AOl - GPO. File 
Number T185010668. 

The US Nuclear Regulatory Commission (NRC), Sandia Na- 
tional Laboratories (SNL), and General Physics Corporation are 
conducting a research program to determine the practicality, ac- 
ceptability, and usefulness of a Human Reliability Data Bank for 
nuclear power industry probabilistic risk assessment (PRA). As part 
of this program, a survey was conducted of existing human reliabil- 
ity data banks from other industries, and a detailed concept of a 
Data Bank for the nuclear industry was developed. Subsequently, a 
detailed specification for implementing the Data Bank was devel- 
oped. An evaluation of this specification was conducted and is de- 
scribed in this report. The evaluation tested data treatment, storage, 
and retrieval using the Data Bank structure, as modified from 
NUREG/CR-2744, and detailed procedures for data processing and 
retrieval, developed prior to this evaluation and documented in the 
test specification. The evaluation consisted of an Operability Dem- 
onstration and Evaluation of the data processing procedures, a Data 
Retrieval Demonstration and Evaluation, a Retrospective Analysis 
that included a survey of organizations currently operating data 
banks for the nuclear power industry, and an Internal Analysis of 
the current Data Bank System. 


27691 (NUREG/CR—4010) Specification of a Human 
Reliability Data Bank for conducting HRA segments of 
PRAs for nuclear power plants. Comer, M.K.; Donovan, 
M.D. (General Physics Corp., Columbia, MD (USA)). Feb 
1985. Contract AC04-76DP00789. 409p. (SAND—85-7151). 
NTIS, PC Al8/MF A0O1 - GPO. File Number T185010669. 

The US Nuclear Regulatory Commission (NRC), Sandia Na- 
tional Laboratories (SNL), and General Physics Corporation have 
conducted a research program to develop a Human Reliability 
Data Bank for nuclear power industry probabilistic risk assessment 
(PRA). As part of this program, a survey of existing human reliabil- 
ity data banks from other industries was conducted and a concept 
of a Data Bank for the nuclear industry was developed. The results 
of these efforts were published in the two volumes of NUREG/ 
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CR-2744: “Human Reliability Data Bank for Nuclear Power Plant 
Operations: Volume 1, A Review of Existing Human Reliability 
Data Banks, and Volume 2, A Data Bank Concept and System De- 
scription.” This document, NUREG/CR-4010, is the revised tech- 
nical specification for the Human Reliability Data Bank. The orga- 
nization of the Data Bank and a description of a data publication, 
the Human Reliability Data Manual, are provided. Details of the 
administration and operation of the Data Bank are discussed. Ap- 
pendices present the detailed procedures for processing data, revis- 
ing the Data Manual, operating the Data Bank, and reviewing data 
for the Data Bank. The final appendix is a skeleton version (struc- 
ture only) of the Data Manual. 


27692 (NUREG/CR—4160) Historical summary of occu- 
pational radiation exposure experience in US commercial nu- 
clear power plants. Moeller, M.P.; Stoetzel, G.A.; Munson, 
L.H. (Pacific Northwest Labs., Richland, WA (USA)). _— 
1985. Contract AC06-76RL01830. 63p. (PNL—5404). NTI 
PC A04/MF AOl1 - GPO $4.50. File Number 1185011371. 
This report organizes existing data on occupational radiation 
exposure experience for consideration in the safety goal evaluation 
program. The report includes a review of occupational radiation 
exposures incurred by workers at commercial US nuclear power 
plants. In addition, occupational radiation exposure information is 
presented for work performed at commercial US nuclear power 
plants to meet regulatory actions and required backfits. This infor- 
mation identifies specific operations performed as part of these re- 
quirements. Where possible, actual radiation exposure histories are 
provided. A brief history of radiation dose limits and a review of 
the biological and health effects attributable to radiation exposure is 
included to provide a perspective on the development of radiation 
protection regulations. 19 refs., 13 figs., 32 tabs. 


27693 (NUREG/CR—4210) MATADOR: a computer 
code for the analysis of radionuclide behavior during degraded 
core accidents in light water reactors. Baybutt, P.; Ragh- 
uram, S.; Avci, H.I. (Battelle Columbus Labs., OH (USA)). 
Apr 1985. 63p. (BMI—2125). NTIS, PC A04/MF AOl - 
GPO $4.50. File Number 1185901401. 

A new computer code called MATADOR (Methods for the 
Analysis of Transport And Deposition Of Radionuclides) has been 
developed to replace the CORRAL computer code which was 
written for the Reactor Safety Study (WASH-1400). This report 
contains a detailed description of the models used in MATADOR. 
MATADOR is intended for use in system risk studies to analyze 
radionuclide transport and deposition in reactor containments. The 
principal output of the code is information on the timing and mag- 
nitude of radionuclide releases to the environment as a result of se- 
verely degraded core accidents. MATADOR considers the trans- 
port of radionuclides through the containment and their removal by 
natural deposition and the operation of engineered safety systems 
such as sprays. The code requires input data on the source term 
from the primary system, the geometry of the containment, and the 
thermal-hydraulic conditions in the containment. 


27694 (NUREG/CR—4211) MATADOR (Methods for 
the Analysis of Transport And Deposition Of Radionuclides) 
code description and User’s Manual. Avci, H.I.; Raghuram, 
S.; Baybutt, P. (Battelle Columbus Labs., OH (USA)). Apr 
1985. 76p. (BMI—2126). NTIS, PC A0S/MF A0l - GPO 
$4.50. File Number T185901402. 

A new computer code called MATADOR (Methods for the 
Analysis of Transport And Deposition Of Radionuclides) has been 
developed to replace the CORRAL-2 computer code which was 
written for the Reactor Safety Study (WASH-1400). This report is 
a User's Manual for MATADOR. MATADOR is intended for use 
in system risk studies to analyze radionuclide transport and deposi- 
tion in reactor containments. The principal output of the code is in- 
formation on the timing and magnitude of radionuclide releases to 
the environment as a result of severely degraded core accidents. 
MATADOR considers the transport of radionuclides through the 
containment and their removal by natural deposition and by engi- 
neered safety systems such as sprays. It is capable of analyzing the 
behavior of radionuclides existing either as vapors or aerosols in the 
containment. The code requires input data on the source terms into 
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the containment, the geometry of the containment, and thermal-hy- 
draulic conditions in the containment. 


27695 (SAND—85-0081C) In-situ measurement of molec- 
ular hydrogen for nuclear reactor safety studies. Hargis, P.J. 
Jr.; Stalker, K.T.; Reil, K.O., Marshall, A.C. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1985. Contract 
AC04-76DP00789. 5p. (CONF-850558—1). NTIS, PC A02/ 
MF AOI - GPO. File Number TI85010658. 

From Conference on lasers and electro-optics; Baltimore, 
MD, USA (21 May 1985). 

Pulsed-ultraviolet laser Raman spectroscopy with krypton- 
fluoride laser excitation source was used to measure the generation 
rate of molecular hydrogen in nuclear reactor experiments which 
simulated severe nuclear-fuel damage conditions. 


27696 (SSI-A—84-02) Seminar on decommissioning at 
Visby 1983. Bergman, C. (Statens Straalskyddsinstitut, 
Stockholm (Sweden)). Dec 1983. 19p. (In Swedish). NTIS 
(US Sales Only), PC A02/MF AOI. File Number 
DE85700908. 

The Swedish National Institute of Radiation Protection ar- 
ranged a nordic seminar on decommissioning of nuclear facilities. 
Current experience from decommissioning of a reprocessing pilot 
plant, and from research reactors were presented. Strategies for de- 

and for deposition after early and after late shut- 
down of reactors was discussed. Research priorities were assessed. 


27697 (UCID—20413-Vol.1) SMACS: a system of com- 
— programs for probabilistic seismic analysis of structures 

Volume I. User's manual. Maslenikov, O.R.; 
icon J.J.; Tiong, L.W.; Mraz, M.J.; Bumpus, S.; Ger- 


hard, M.A. (Lawrence Livermore National Lab., CA 
(USA)). Mar 1985. Contract W-7405-ENG-48. 110p. NTIS, 
PC A06/MF A01; GPO Dep. File Number DE85011853. 

The SMACS (Seismic Methodology Analysis Chain with 
Statistics) system of computer programs, one of the major computa- 
tional tools of the Seismic Safety Margins Research Program 
(SSMRP), links the seismic input with the calculation of soil-struc- 
ture interaction, major structure response, and subsystem response. 
The seismic input is defined by ensembles of acceleration time his- 
tories in three orthogonal directions. Soil-structure interaction and 
detailed structural response are then determined simultaneously, 
using the substructure approach to SSI as implemented in the 
CLASSI family of computer programs. The modus operandi of 
SMACS is to perform repeated deterministic analyses, each analysis 
simulating an earthquake occurrence. Parameter values for each 
simulation are sampled from assumed probability distributions ac- 
cording to a Latin hypercube experimental design. The user may 
specify values of the coefficients of variation (COV) for the distri- 
butions of the input variables. At the heart of the SMACS system is 
the computer program SMAX, which performs the repeated SSI 
response calculations for major structure and subsystem response. 
This report describes SMAX and the pre- and post-processor codes, 
used in conjunction with it, that comprise the SMACS system. 
(ACR) 


27698 (UCRL—92398) Technical considerations for flexi- 
ble piping design in nuclear power plants. Lu, S.C.; Chou, 
C.K. (Lawrence Livermore National Lab., CA (USA)). 15 
Mar 1985. Contract W-7405-ENG-48. 18p. (CONF- 
850670—9). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85010039. 

From ASME pressure vessel and piping division conference; 
New Orleans, LA, USA (24 Jun 1985). 

The overall objective of this research project is to develop a 
technical basis for flexible piping designs which will improve piping 
reliability and minimize the use of pipe supports, snubbers, and pipe 
whip restraints. The current study was conducted to establish the 
necessary groundwork based on the piping reliability analysis. A 
confirmatory piping reliability assessment indicated that removing 
rigid supports and snubbers tends to either improve or affect very 
little the piping reliability. A couple of changes to be implemented 
in Regulatory Guide (RG) 1.61 and RG 1.122 aimed at more flexi- 
ble piping design were investigated. It was concluded that these 
changes substantially reduce calculated piping responses and allows 
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piping redesigns with significant reduction in number of supports 
and snubbers without violating ASME code requirements. 


27699 (UCRL—92451) Use of data and judgment in de- 
termining seismic hazard and fragilities. Cummings, G.E. 
(Lawrence Livermore National Lab., CA (USA)). 1985. 
Contract W-7405-ENG-48.  15p. ‘(CONF-850809—44). 
NTIS, PC A02/MF AOI - GPO. File Number TI85010004. 

From 8. international conference on structural mechanics in 
reactor technology; Brussels, Belgium (19 Aug 1985). 

Data and judgment have been combined to provide a de- 
scription of the seismic hazard at nuclear power plant sites and to 
develop fragility descriptions of equipment. In both cases, available 
data was insufficient to adequately describe the situation and had to 
be supplemented by expert opinion. This paper describes how this 
was done. Both methods involved the use of questionaires and peer 
review panels but in different ways. The results have been used 
both in NRC's Systematic Evaluation Program and the Seismic 
Safety Margins Research Program. 


27700 Nuclear Reactor Safety: a current awareness bulle- 
tin. Cunningham, D.C. (ed.). (Office of Scientific and Tech- 
nical Information, Oak Ridge, TN). Nuclear Reactor Safety; 
sa 1-5(15 Jan 1985). (PB—85-913501; DOE/NRS— 

Available from National Technical Information Service, 
Springfield, VA 22161 on a subscription basis at $40.00 per volume 
(calendar) year. 

Nuclear Reactor Safety announces on a semimonthly basis 
the current worldwide information available on all safety-related as- 
pects of fission reactors, including: accident analysis, safety systems, 
radiation protection, decommissioning and dismantling, and security 
measures. 


27701 Thermal-hydraulic modeling for the analysis of 
LMFBR disrupted core behavior. Tentner, A.M.; Wider, 
H.U. (Argonne National Lab., IL). Nuclear Engineering and 
Design; 82: No. 2/3, 373-380(Oct 1984). 

This paper presents the analytical models of thermal-hydrau- 
lic phenomena of major interest in the analysis of LMFBR hypo- 
thetical core disruptive accidents. These models have been incorpo- 
rated in LEVITATE, a code for the analysis of fuel and cladding 
dynamics under loss of flow (LOF) conditions. LEVITATE has re- 
cently become part of the SAS4A code system, replacing the older, 
less sophisticated SLUMPY model. The influence of different ther- 
mal-hydraulic models on fuel motion is illustrated by comparison 
between the results calculated by LEVITATE, the data from the 
L7 and L6 TREAT experiments and the results calculated by 
SLUMPY. The results calculated by LEVITATE are in good 
agreement with the experimentally observed early fuel dispersal. 


27702 (CE-Trans—7761) Loads on reactor pressure vessel 
internals due to decompression waves in a loss of coolant ac- 
cident without dynamic coupling with the structure. Stege- 
mann, D. Translated from Atomkernenergie ; 36: No. 3, 227- 
231(1980). 16p. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE85901118. DE85901118 

A model is described for calculating the forces and moments 
on reactor pressure vessel internals such as the core barrel, control- 
rod guide tubes, grid plates, etc., due to decompression waves 
propagating at the velocity of sound from the fracture during a loss 
of coolant accident in a light water reactor. The essential points 
when developing the model were: the simplest possible calculation 
process, short computation times in order to be able to determine 
the load values as economically as possible by means of parametric 
studies, and sufficient accuracy. Dynamic coupling with the struc- 
ture was therefore not taken into consideration in the model. The 
main equations of the model are explained. The results of paramet- 
ric studies and comparisons with experiments and calculations 
which take account of coupling are described. 
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27703 (DOE/R3/06055—T1) Rotary spring energy stor- 
age. Cooley, S. (Cooley (Stuart), Bethesda, MD (USA)). Jul 
1981. Contract FG43-79R306055. 16p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85010173. 

The goal was to design a lightweight system, for bicycles, 
that can level the input energy requirement (human exertion) in ac- 
cordance with variations in road load (friction, wind, and grade) 
and/or to provide a system for regenerative braking, that is, to 
store energy normally lost in brake pad friction for brief periods 
until it required for re-acceleration or hill-climbing. The rotary 
spring, also called the coil, motor, spiral, or power spring is gov- 
erned by the equations reviewed. Materials used in spring manufac- 
ture are briefly discussed, and justification for steel as the design 
choice of material is given. Torque and power requirements for a 
bicycle and rider are provided as well as estimated human power 
output levels. These criteria are examined to define spring size and 
possible orientations on a bicycle. Patents and designs for coupling 
the spring to the drive train are discussed. 


2501 Magnetic 


27704 (LA—10320-MS) Design improvements and cost 
reductions for a 5000 superconducting Magnetic 
Energy 0 plant. Project final repo 

Loyd, R.J.; Nakamura, T.; Purcell, J. R. (Bechtel Group, 
Inc., San Francisco, CA (USA)). Feb 1985. Contract W- 
7405-ENG-36. 164p. NTIS, PC A08/MF AOI; 1; GPO Dep. 
File Number DE85010572. 

The results of work performed to improve technical feasibili- 
ty and reduce costs for a utility scale superconducting magnetic 
energy storage (SMES) plant are presented. The project used the 
baseline design reported in Electric Power Research Institute 
(EPRI) report EM-3457 as the point of departure for all modifica- 
tions. Elements common to the baseline design, which is referenced 
often, are not included in this study. One of the technical draw- 
backs of the design reported in EM-3457 was use of a large, high 
current conductor requiring field assembly. During the course of 
this study, reducing the conductor current required a number of re- 
lated design changes, many of which resulted in a more easily con- 
structed plant of lower capital cost. The design uses shop fabricated 
conductor, is wound in four radial layers, uses resistive energy 
transfer from the conductor during a coil scram event, and is con- 
structed without radial ripples in the conductor and conductor sup- 
port structure. 


2503 Pumped Hydro 


27705 (OA-tr—2537) Design and development of pumped 
storage plant. Penati, S. Translated from Energia Elettrica ; 
57: No. 6, 286-295(Jun 1980). 23p. NTIS (US Sales Only), 
PC A02/MF AOl1. File Number DE85900925. DE85900925 

The criteria followed for the design of a pumped storage 
plant and the technical limits of the ratio between the pumped stor- 
age capacity and the capacity of the thermal plant in the generation 
plant mix are explained. Reference is made to the calculation of 
economic benefit and criteria are given for a first assessment. The 
role evolved by the pumped storage plants constructed in the last 
ten years and the function of the new plants included in the short- 
to-medium term programmes of ENEL are described. Finally the 
results are given of the investigation conducted by ENEL over the 
country to establish the possibility of constructing new pumped 
storage installations. 


2505 Flywheels 


REFER ALSO TO CITATION(S) 27198, 27740, 28273 


27706 (N—85-13850) Assessment of integrated flywheel 
system technology. Keckler, C.R.; Bechtel, R.T. (National 
Aeronautics and Space Administration, Hampton, VA 
(USA). Langley Research Center). Nov 1984. 419p. 
(NASA-CP—2346; L—15876). NTIS, PC A18/MF AO0Ol1. 

The current state of the technology in flywheel storage sys- 
tems and ancillary components, the technology in light of future re- 
quirements, and technology development needs to rectify these 
shortfalls were identified. Technology efforts conducted in Europe 
and in the United States were reviewed. Results of developments in 
composite material rotors, magnetic suspension systems, motor/gen- 
erators and electronics, and system dynamics and control were pre- 
sented. The technology issues for the various disciplines and tech- 
nology enhancement scenarios are discussed. A summary of the 
workshop, and conclusions and recommendations are presented. 


= (N—85-13851) Rotating assembly working group 
Kulkarni, S.V. (Lawrence Livermore National 
es CA (USA)). Nov 1984. 18p. NTIS, PC A18/MF AO1. 
In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 7-24 p. (N—85-13850 05-20). 
The feasibility of a fail safe flywheel system was demonstrat- 
ed. Three of the major advantages of flywheel systems are: longer 
operational life, higher electrical efficiency, and higher system 
energy density. The use of composite material flywheels is impor- 
tant to realize these advantages. Rotor design and dynamics, rotor 
materials and fabrication, safety, nondestructive testing, and systems 
operation loads and environment, are outlined. 


27708 (N—85-13852) Electromechanical/electromagnetics 
working group summary. Eisenhaure, D.B. (Draper (Charles 
Stark) Lab., Inc., Cambridge, MA (USA)). Nov 1984. 4p. 
NTIS, PC A18/MF AO1. 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 25-28 p. (N—85-13850 05-20). 

The component and system technology issues associated 
with suspension and power conversion systems for the flywheel 
were discussed. The development of the technology consists of 
three major steps and encompasses a complementary mix of analyti- 
cal efforts and hardware development for validation of design ap- 
proaches and concept implementations. The major elements includ- 
ed: (1) studies to determine the optimal system configuration con- 
sidering gimballed and nongimballed wheel concepts and incorpo- 
rating the best 1984 component technology. These studies must also 
address the impact of rotor configuration on other elements of the 
system such as motor/generators and magnetic suspension systems 
to permit the selection of the optimal configuration for the demon- 
stration phase (2) focus the development program on integration 
and demonstration of a complete system which includes the rotor, 
suspension, and power conversion subsystems which emphasis effi- 
ciency (3) conduct a technology program on motor/generators, sus- 
pension systems, gimbals, and sensors to take advantage of known 
technological advances. 


27709 (N—85-13853) Electrical/electronics working 
group summary. Schoenfeld, A.D. (TRW Systems Group, 
Redondo Beach, CA (USA)). Nov 1984. 10p. NTIS, PC 
A18/MF AO1. 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 29-38 p. (N—85-13850 05-20). 

The electrical/electronics, technology area was considered. 
It was found that there are no foreseeable circuit or component 
problems to hinder the implementation of the flywheel energy stor- 
age concept. The definition of the major component or technology 
developments required to permit a technology ready date of 1987 
was addressed. Recommendations: motor/generators, suspension 
electronics, power transfer, power conditioning and distribution, 
and modeling. An introduction to the area of system engineering is 
also included. 
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27710 (N—85-13854) Dynamics and controls working 
group summary. Oglevie, R.E. (Rockwell International 
Corp., Downey, CA (USA)). Nov 1984. 10p. NTIS, PC 
A18/MF AO1. 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 39-48 p. (N—85-13850 05-20). 

The technology status of the dynamics and controls disci- 
pline as it applies to energy storage wheel systems was evaluated. 
No problems were identified for which an adequate solution could 
not be proposed. Design issues that influence control were ad- 
dressed. The dynamics and control aspects associated with the 
energy storage system concept and its various constituent parts, and 
the control tasks attendant to large, manned spacecraft are dis- 
cussed. 


27711 (N—85-13855) Summary of the 1983 Integrated 
Flywheel Technology Workshop. Keckler, C.R. (National 
Aeronautics and Space Administration, Hampton, VA 
(USA). Langley Research Center). Nov 1984. 16p. NTIS, 
PC A18/MF AOl1. 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 49-64 p. (N—85-13850 05-20). 

The use of flywheels to perform the functions of attitude 
control and/or energy storage on a variety of space missions was 
studied. Integrated Flywheel Technology was discussed. The four 
primary objectives are: (1) determine the potential of flywheels for 
energy storage system applications and for combined energy stor- 
age and attitude control concepts (2) assess the state of the art 
(SOA) in integrated flywheel technology through a review of gov- 
ernment sponsored programs (3) identify those technology areas 
which are in critical need of development to meet projected space 
mission requirements (4) scope a program for the coordinated de- 
velopment of the required technology. 


27712 (N—85-13856) European development experience 
on energy storage wheels for space. Robinson, A.A. (Europe- 
an Space Agency, 75 - Paris (France)). Nov 1984. 9p. 
NTIS, PC A18/MF AOl1. ; 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 65-73 p. (N—85-13850 05-20). 

High speed fiber composite rotors suspended by contactless 
magnetic bearings were produced. European industry has acquired 
expertise in the study and fabrication of energy storage wheels and 
magnetic suspension systems for space. Sufficient energy density 
performance for space viability is being achieved on fully represent- 
ative hardware. Stress cycle testing to demonstrate life capability 
and the development of burst containment structures remains to be 
done and is the next logical step. 


27713 (N—85-13857) Merits of flywheels for spacecraft 
energy storage. Gross, S. (Boeing Co., Seattle, WA (USA)). 
Nov 1984. 1S5p. NTIS, PC A18/MF AOl1. 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 76-89 p., (N—85-13850 05-20). 

Flywheel energy storage systems which have a very good 
potential for use in spacecraft are discussed. This system can be su- 
perior to alkaline secondary batteries and regenerable fuel cells in 
most of the areas that are important in spacecraft applications. Of 
special importance, relative to batteries, are lighter weight, longer 
cycle and operating life, and high efficiency which minimizes solar 
array size and the amount of orbital makeup fuel required. Fly- 
wheel systems have a long shelf life, give a precise state of charge 
indication, have modest thermal control needs, are capable of multi- 
ple discharges per orbit, have simple ground handling needs, and 
have characteristics which would be useful for military applica- 
tions. The major disadvantages of flywheel energy storage systems 
are that: power is not available during the launch phase without 
special provisions and in flight failure of units may force shutdown 
of good counter rotating units, amplifying the effects of failure and 
limiting power distribution system options no inherent emergency 
power capability unless specifically designed for, and a high level 
of complexity compared with batteries. The potential advantages of 
the flywheel energy storage system far outweigh the disadvantages. 
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27714 (N—85-13858) Comparative energy storage assess- 
ment item. Giudici, B. (National Aeronautics and Space Ad- 
ministration, Huntsville, AL (USA). George C. Marshall 
Space Flight Center). Nov 1984. 9p. NTIS, PC Al8/MF 
AOl. 


In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 91-99 p. (N—85-13850 05-20). 

This analysis, a Space Station application study, rediscovered 
Integrated Power and Attitude Control (IPAC) and found the ap- 
proach to have lower initial and resupply weight and lower initial 
and resupply cost than either battery/CMG or regenerative fuel 
cell/CMG systems. Preliminary trade studies were performed com- 
paring (IPAC) with equivalent independent electrochemical power 
and control moment gyro (CMG) control approaches. Technol- 
ogies considered to have adequate status for an initial Space Station 
were: (1) nickel cadmium batteries (NiCd batteries), (2) regenera- 
tive fuel cells (RFC), (3) Skylab class CMG's, and (4) state of the 
art IPAC using metal wheels and ball bearing suspension (SOA- 
IPAC). An advanced IPAC (ADV-IPAC) employing composite 
rotor material and magnetic suspension was included in the com- 
parisons to illustrate a possible range of performance and cost of 
inertial systems. The candidates were compared on the basis of ini- 
tial weight and cost and on the basis of resupply weight and cost 
for a 15 year mission. Thus, SOA-IPAC would appear to be an at- 
tractive approach for the initial Space Station and possible technol- 
ogy improvements would further the appeal for the initial and/or 
growth Space Station. 


27715 (N—85-13859) Inertial storage for satellites. Ei- 
senhaure, D. (Draper (Charles Stark) Lab., Inc., Cambridge, 
MA (USA)). Nov 1984. 16p. NTIS, PC Al8/MF AOI. 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 101-116 p., (N—85-13850 05- 
20). 

A new system is being developed that performs satellite atti- 
tude control, attitude reference, and energy storage utilizing inertia 
wheels. The baseline approach consists of two counter rotating fly- 
wheels suspended in specially designed magnetic bearings, spin axis 
motor/generators, and a control system. The control system regu- 
lates the magnetic bearings and spin axis motor/generators and 
interacts with other satellite subsystems (photovoltaic array, star 
trackers, Sun sensors, magnetic torquers, etc.) to perform the three 
functions. Existing satellites utilize separate subsystems to perform 
attitude control, provide attitude reference, and store energy. These 
functions are currently performed using reaction or momentum 
wheels, gyros, batteries, and devices that provide an absolute refer- 
ence (Sun sensors and star trackers). A Combined Attitude, Refer- 
ence, and Energy Storage (CARES) system based on high energy 
density inertial energy storage wheels (flywheels) has potential ad- 
vantages over existing technologies. Even when used only for 
energy storage, this system offers the potential for substantial im- 
provements in life, energy efficiency, and weight over existing bat- 
tery technologies. Utilizing this same device for both attitude con- 
trol and attitude reference would result in significant additional sav- 
ings in overall satellite weight and complexity. 


27716 (N—85-13860) Perspectives on energy storage 
wheels for space station application. Oglevie, R.E. (Rockwell 
International Corp., Downey, CA (USA)). Nov 1984. 1Ip. 
NTIS, PC A18/MF AOl1. 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 117-127 p., (N—85-13850 05- 
20). 

' Several of the issues of the workshop are addressed from the 
perspective of a potential Space Station developer and energy 
wheel user. Systems considerations are emphasized rather than 
component technology. The potential of energy storage wheel 
(ESW) concept is discussed. The current status of the technology 
base is described. Justification for advanced technology develop- 
ment is also discussed. The study concludes that energy storage in 
wheels is an attractive concept for immediate technology develop- 
ment and future Space Station application. 


27717 (N—85-13861) Flywheel-powered X-ray generator. 
Siedband, M.P. (Wisconsin Univ., Madison (USA)). Nov 
1984. 1lp. NTIS, PC A18/MF AO1. 
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In NASA, Langley Research Center, an assessment of inte- 
grated oe: system technology, 129-139 p. (N—85-13850 05-20). 
a small flywheel appears to be a practical alterna- 
tive to other power sources for mobile X-ray system applications. 
A 5 kg flywheel has been constructed which runs at 10 krpm and 
stores 30 KJ while requiring less than 500 W to bring the system up 
to speed. The wheel is coupled to an aircraft alternator and can 
yield pulsed power levels over 50 KWp. The aircraft alternator has 
the advantage of high frequency output which has also permitted 
the design of smaller high voltage transformers. A series of optical 
sensors detecting shaft position function as an electronic commuta- 
tor so that the alternator may operate as a motor to bring the wheel 
up to operating speed. The system permits the generation of ex- 
tremely powerful X-rays from a variety of low power sources such 
as household power outlets, automobile batteries or sources of 
poorly regulated electrical power such as those found in third 
world countries. 


27718 (N—85-13863) Description of a laboratory model 
Annular Momentum Control Device (AMCD). Groom, N.J. 
(National Aeronautics and Space Administration, Hampton, 
VA (USA). Langley Research Center). Nov 1984. Llp. 
NTIS, PC A1l8/MF AOl1. 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 157-167 p., (N—85-13850 05- 
20). 

, The basic concept of the Annular Momentum Control 
Device (AMCD) is that of a rotating annular rim suspended by 
noncontacting magnetic bearings and driven by a noncontacting 
electromagnetic spin motor. The purpose of this paper is to high- 
light some of the design requirements for AMCD's in general and 
describe how these requirements were met in the implementation of 
laboratory test model AMCD. An AMCD background summary is 
presented. 


27719 (N—85-13864) Generic composite flywhecl designs. 
Steele, R.S. (Steel (R.S.), Greenville, SC (USA)). Nov 1984. 


llp. NTIS, PC A18/MF AOl1 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 169-179 p., (N—85-13850 05- 
20). 

: Fiber reinforced composites belong to a new class of materi- 
als and allow great flexibility in flywheel design. The most efficient 
flywheel may no longer have the classic Stodola taper and indeed, 
may not even be round. Some of the flywheel designs that have 
been developed in the past are discussed. Although choice of mate- 
rial, mounts and service requirements often dictate the final design 
choice for a particular application, the composite flywheels in this 
paper are classified within a geometric framework, a simple stress 
analysis of a circular disk is carried out. 


27720 (N—85-13865) Summary results of the DOE fly- 
wheel development effort. Olszewski, M.; Martin, J.F. (Oak 
Ridge National Lab., TN (USA)). Nov 1984. llp. NTIS, 
PC A18/MF AOl. 

The technology and applications evaluation task focuses on 
defining performance and cost requirements for flywheels in the 
various areas of application. To date the DOE program has focused 
on automotive applications. The composite materials effort entails 
the testing of new commercial composites to determine their engi- 
neering properties. The rotor and containment development work 
uses data from these program elements to design and fabricate fly- 
wheels. The flywheels are then tested at the Oak Ridge Flywheel 
Evaluation Laboratory and their performance is evaluated to indi- 
cate possible areas for improvement. Once a rotor has been fully 
developed it is transferred to the private sector. 


27721 (N—85-13866) Flexible matrix composite laminat- 
ed disk/ring flywheel. Gupta, B.P.; Hannibal, A.J. (Lord 
Corp., “a1 PA (USA)). Nov 1984. 15p. NTIS, PC A18/ 
MF AOl1 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 193-207 p., (N—85-13850 05- 
20). 

An energy storage flywheel consisting of a quasi-isotropic 
composite disk overwrapped by a circumferentially wound ring 
made of carbon fiber and a elastometric matrix is proposed. 
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Through analysis it was demonstrated that with an elastomeric 
matrix to relieve the radial stresses, a laminated disk/ring flywheel 
can be designed to store a least 80.3 Wh/kg or about 68% more 
than previous disk/ring designs. at the same time the simple con- 
struction is preserved. 


27722 (N—85-13867) General Electric composite ring- 
disk flywheel: recent and potential developments. a 
A.P. (General Electric Co., Philadelphia, PA (USA)). 
1984. 23p. NTIS, PC A18/MF AOl. 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 209-231 p., (N—85-13850 05- 
20). 

Recent developments of the General Electric hybrid rotor 
design are described. The relation of the hybrid rotor design to fly- 
wheel designs that are especially suitable for spacecraft applications 
is discussed. Potential performance gains that can be achieved in 
such rotor designs by applying latest developments in materials, 
processing, and design methodology are projected. Indications are 
that substantial improvements can be obtained. 


27723 (N—85-13868) Multipurpose composite flywheel. 
Ginsburg, B.R. (Rockwell International Corp., Canoga 
Park, CA (USA). Rocketdyne Div.). Nov 1984. 10p. NTIS, 
PC A18/MF AOl. 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 233-242 p. (N—85-13850 05-20). 

The twin disk composite flywheel shows that the techniques 
that were developed at Rocketdyne to successfully design, fabri- 
cate, and test high-speed rotating machinery (turbopumps) for 
rocket engines could be used to develop advanced flywheels. This 
flywheel not only demonstrates that successful mating of metal fly- 
wheel characteristics (high torque and ruggedness) and composite 
flywheel characteristics (lightweight and high energy density) can 
be achieved, but the unique design lends itself to easy adaptation to 
other configurations. 


27724 (N—85-13869) Flywheel containment and safety 
considerations. Coppa, A.P. (General Electric Co., Philadel- 
phia, PA (USA)). Nov 1984. 22p. NTIS, PC Al8/MF AOl. 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 243-264 p., (N—85-13850 05- 
20). 

' Flywheel safety and containment design technology are dis- 
cussed. The effects of axial loading resulting from composite rotor 
burst tests are considered. Analysis of the radial burst problem is 
also included. 


27725 (N—85-13870) Magnetically suspended reaction 
wheel assembly. Stocking, G. (Sperry Flight Systems, Phoe- 
nix, AZ (USA)). Nov 1984. 15p. NTIS, PC A18/MF AOl1. 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 265-279 p. (N—85-13850 05-20). 

The magnetically suspended reaction wheel assembly 
(MSRWA) is the product of a development effort funded by the 
Air Force Materials Laboratory (AFML) at Wright Patterson 
AFB. The specific objective of the project was to establish the 
manufacturing processes for samarium cobalt magnets and demon- 
strate their use in a space application. The development was suc- 
cessful on both counts. The application portion of the program, 
which involves the magnetically suspended reaction wheel assem- 
bly, is emphasized. The requirements for the reaction wheel were 
based on the bias wheel requirements of the DSP satellite. The 
tasks included the design, fabrication, and test of the unit to the 
DSP program qualification requirements. 


27726 (N—85-13871) Magnetic suspension options for 
spacecraft inertia-wheel applications. Downer, J.R. (Draper 
(Charles Stark) Lab., Inc., Cambridge, MA (USA)). Nov 
1984. 16p. NTIS, PC A18/MF AO1. 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 281-296 p., (N—85-13850 05- 
20). 

: Design criteria for spacecraft inertia-wheel suspensions are 
listed. The advantages of magnetic suspensions over other suspen- 
sion types for spacecraft inertia-wheel applications are cited along 





with the functions performed by magnetic suspension. The common 
designs for magnetic suspensions are enumerated. Materials selec- 


tion of permanent magnets and core materials is considered. 


27727 (N—85-13872) Overview of magnetic bearing con- 
trol and linearization approaches for annular magnetically 
suspended devices. Groom, N.J. (National Aeronautics and 
Space Administration, Hampton, VA (USA). Langley Re- 
search Center). Nov 1984. 10p. NTIS, PC A18/MF A0l1. 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 297-306 p., (N—85-13850 05- 
20). 

: An overview of magnetic bearing control and linearization 
approaches which have been considered for annular magnetically 
devices is presented. These devices include the Annular 
Momentum Control Device and the Annular Suspension and Point- 
ing System. Two approaches were investigated for controlling the 
magnetic actuator. One approach involves controlling the upper 
and lower electromagnets differentially about a bias flux. The bias 
flux can either be supplied by permanent magnets in the magnetic 
circuit or by bias currents. In the other approach, either the upper 
electromagnet or the lower electromagnet is controlled depending 
on the direction of force required. One advantage of the bias flux is 
that for small gap perturbations about a fixed operating point, the 
force-current characteristic is linear. Linearization approaches in- 
vestigated for individual element control include an analog solution 
of the nonlinear electromagnet force equation and a microproces- 
sor-based table lookup method. 


27728 (N—85-13873) Magnetically suspended flywheel 
system study. Kirk, J.A.; Anand, D.K.; Evans, H.E.; Rodri- 
guez, G.E. (National Aeronautics and Space Administra- 
tion, Greenbelt, MD (USA). Goddard Space oe Flight Center). 
Nov 1984. 22p. NTIS, PC A18/MF AOl1. 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 307-328 p., (N—85-13850 05- 
20). 

. A program to study the application of a graphite/epoxy, 
magnetically suspended, pierced disk flywheel for the combined 
function of spacecraft attitude control and energy storage (ACES) 
is described. Past achievements of the program include design and 
analysis computer codes for the flywheel rotor, a magnetically sus- 
pended flywheel model, and graphite/epoxy rotor rings that were 
successfully prestressed via interference assembly. All hardware 
successfully demonstrated operation of the necessary subsystems 
which form a complete ACES design. Areas of future work include 
additional rotor design research, system definition and control strat- 
egies, prototype development, and design/construction of a UM/ 
GSFC spin test facility. The results of applying design and analysis 
computer codes to a magnetically suspended interference assembled 
rotor show specific energy densities of 42 Wh/Ib (92.4 Wh/kg) are 
obtained for a 1.6 kWh system. 


27729 (N—85-13875) Advanced high-power transfer 
through rotary interfaces. Jacobson, P. (Sperry Flight Sys- 
tems, Phoenix, AZ (USA)). Nov 1984. 8p. NTIS, PC A18/ 
MF AOl. 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 341-348 p. (N—85-13850 05-20). 

A roll-ring design that is uniquely suited for rotary signal/ 
power transfer in space applications is described. Two high-power 
configurations of the roll ring were developed. Present lab-proven 
hardware is available with power transfer capability of 2 kW at 200 
amps and higher power units with 100-kW capability are in the 
design stage. Theoretical analysis indicated that power levels of kW 
are possible. 


(N—85-13876) High-efficiency power conversion 
aati for flywheel energy storage systems. Hockney, R.L. 
(Draper (Charles Stark) Lab., Inc., — MA (USA)). 
Nov 1984. 19p. NTIS, PC A18/MF AOl. 
In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 349-367 p. (N—85-13850 05-20). 
The impact of efficiency on the power system and how effi- 
ciency is affected by component types is discussed. Some ac and dc 
bus configurations are described along with prototype systems. 
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27731 (N—85-13879) Torque command steering law for 
double-gimbaled control moment gyros applied to rotor energy 
storage. Kennel, H.F. (National Aeronautics and Space Ad- 
ministration, Huntsville, AL (USA). George C. Marshall 
Space Flight Center). Nov 1984. 16p. NTIS, PC A1l8/MF 
AOl. 


In NASA, Langley Research Center, an assessment of inte- 
grated — system technology, 407-422 p. (N—85-13850 05-20). 
A steering law is presented which has all the features re- 
quired for space applications, assuming the CMG outer gimbal free- 
dom is unlimited. The reason is the idea of mounting all the outer 
gimbal axes of the CMGs parallel to each other. This allows the 
decomposition of the steering law problem into a linear one for the 
inner gimbal angle rates and a planar one for the outer gimbal angle 
rates. The inner gimbal angle rates are calculated first, since they 
are not affected by the outer gimbal angle rates. For the calculation 
of the outer rates, the inner rates are then known quantities. An 
outer gimbal angle distribution function (to avoid singularities inter- 
nal to the total angular momentum envelope) generates distribution 
rates next, and finally the pseudoinverse method is used to insure 
that the desired total torque is delivered. 


27732 (N—85-13890) Potential of flywheels for space- 
craft energy storage. Gross, S. (Boeing Co., Seattle, WA 
(USA)). Apr 1984. 13p. NTIS, PC Al4/MF AOl1. 

In NASA, Lewis Research Center, space power, 101-113 p. 
(N—85-13880 05-20). 

The use of flywheel systems for energy storage in spacecraft 
is considered. Energy density, efficiency, weight, voltage range, 
life, and reliability of flywheel systems are discussed. 


27733 (N—8513874) Reaction wheels for kinetic energy 
storage. Studer, P.A. (National Aeronautics and Space Ad- 
ministration, Greenbelt, MD (USA). Goddard Space Flight 
Center). Nov 1984. 12p. NTIS, PC A18/MF AOl1. 

In NASA, Langley Research Center, an assessment of inte- 
grated flywheel system technology, 329-340 p. (N—85-13850 05-20). 

In contrast to all existing reaction wheel implementations, an 
order of magnitude increase in speed can be obtained efficiently if 
power to the actuators can be recovered. This allows a combined 
attitude control-energy storage system to be developed with struc- 
ture mounted reaction wheels. The feasibility of combining reaction 
wheels with energy storage wheels is demonstrated. The power re- 
quired for control torques is a function of wheel speed but this 
energy is not dissipated it is stored in the wheel. The I(2)R loss re- 
sulting from a given torque is shown to be constant, independent of 
the design speed of the motor. What remains, in order to efficiently 
use high speed wheels (essential for energy storage) for control pur- 
poses, is to reduce rotational losses to acceptable levels. Progress 
was made in permanent magnet motor design for high speed oper- 
ation. Variable field motors offer more control flexibility and effi- 
ciency over a broader speed range. 


2506 Thermal 
REFER ALSO TO CITATION(S) 27306, 27307, 27308 


27734 (EUR—9260-EN) Thermal energy storage system 
using organic phase change materials with improved thermal 
conductivity for storage temperatures between 35° and 120°C. 
Brink, G.J. van den; Galen, E. van. (Commission of the Eu- 
ropean Communities, Luxembourg. Directorate-General for 
Information, Market and Innovation). 1984. vp. Commission 
of the European Communities, Luxembourg. Office of Offi- 
cial Publications of the European Communities. 

This report describes the work carried out for the Commis- 
sion of the European Communities under contract number ESA-S- 
055-N(B) and for the ‘Bureau Energieonderzoek Projecten’ of the 
‘Stichting Energieonderzoek Centrum Nederland’ as part of the na- 
tional research programme on solar energy, financed by the Dutch 
ministery of economical affairs. The research programme con- 
cerned ‘Thermal energy storage system using organic phase change 
materials with improved thermal conductivities for storage tem- 
peratures between 35 and 120°C’. It has been shown that the low 
thermal conductivity of the phase change material can be increased 





3809 / ERA-10/15 


by using metal matrix structures. For many phase change materials 
the temperature dependent storage capacity has been measured by 
means of a DTA-apparatus. Some promising materials for both a 
low and a high temperature store have been found. Several proto- 
type test units have been built and tested. It has been found that the 
metal matrix structures can be used at full scale storage devices. 
The stores of the heat exchanger/container type have shown to 
have avery high heat exchanger capacity rate and that they can be 
very good stratified. Calculations have been done for a combined 
space heating/cooling system for a dwelling. A high temperature 
phase change material can be used for climatic circumstances 
where hardly any heating is required. The advantages are however 
small, they decrease somewhat with increasing heat demand for 
heating purposes. 


27735 (FRNC-TH—1622) Numerical approach of diffu- 
sion convection phenomena when stocking hot water in 
aquifers. Alexandre, M. (Institut National Polytechnique, 31 
- Toulouse (France)). Jan 1982. 203p. (In French). NTIS 
(US Sales Only), PC A10. File Number DE85750959. 

From the representation of the porous medium by an equiva- 
lent fictitious continuous medium, a numerical solution of the diffu- 
sion-convection equation related to the evolution of a hot water 
storage in aquifer is presented. The choice of a finite element 
method, as also of a prediction-correction algorithm have allowed 
the adjustment of an existing computer code "NONSAP” to solve 
pure diffusion or diffusion-convection equations. Numerical tests 
carried out from a simplified configuration have allowed to validate 
the calculation program for low Peclet numbers. The research of 
an acceptable solution for large Peclet numbers led to study the in- 
fluence on the solution of several parameters and rendering discrete 
algorithms. 
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'ER ALSO TO CITATION(S) 27341, 27351, 27361, 27362, 27987, 27988, 


REF; 
27989, 27990, 27991, 27992, 27994, 28018, 28061, 28660 


27736 (ANL/SPG—25) Transfer of battery technology 
developed by the US Department of Energy. Walsh, W.J.; 
Symons, P.C. (Argonne National Lab., IL (USA)). Aug 
1984. Contract W-31-109-ENG-38. 57p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE85009868. 

This study examines linkages between government and the 
private sector in battery research and development, investigates 
industry's use of advances in battery technology developed with 
funding from the US Department of Energy (DOE), and explores 
the appropriate federal role. The industrial viewpoint was obtained 
through interviews with 25 commercial battery developers. This 
report describes candidate electrochemical technologies, analyzes 
past and present government/industry interfaces, documents tech- 
nological advances and private sector outcomes, and recommends 
ways to enhance transfer of DOE-developed technology to indus- 
try. A major study finding is that industry can promptly and effec- 
tively translate battery advances with commercial potential into 
new products, and that aggressive technology transfer activities by 
DOE are unnecessary. Major US battery companies were found to 
be highly knowledgeable with respect to DOE program content 
and technological advances attained. In addition, liberal patent 
waivers have allowed companies to build proprietary positions, and 
technology diffusion within the private sector can be rapid and effi- 
cient. It appears that DOE can best increase the transfer of technol- 
ogy to industry by simply creating advances with commercial po- 
tential at a faster rate. Principal recommendations include: (1) an 
expanded advisory role for industry; (2) increased programmatic 
flexibility; (3) greater efforts aimed at quantum advances; and (4) 
increased technical autonomy for industrial contractors. 


27737 (CONF-850542—2) Recent advances in d-c relax- 
ation techniques for the measurement of kinetics of fast elec- 
trode reactions. Nagy, Z. (Argonne National Lab., IL 
(USA)). Nov 1984. Contract W-31-109-ENG-38. lip. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85005029. 

From 167. Electrochemical Society meeting; Toronto, On- 
tario, Canada (12 May 1985). 

Recent advances in the d-c relaxation techniques have ex- 
tended the range of applicability of these techniques to reactions 
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one to three orders of magnitude faster than hitherto measurable. 
Some of this improvement is due to better instrumentation; howev- 
er, the major part came from the use of computerized data evalua- 
tion. This data-evaluation method has several advantages over the 
graphical data-evaluation methods commonly used in the past. 
These advantages are presented with special reference to the meas- 
urement of kinetics of reactions in high-temperature molten salts. 
Galvanostatic techniques (single and double pulse), coulostatic tech- 
niques (charge impulse and current impulse), and potentiostatic 
techniques (single and double pulse) are discussed in detail, and 
their relative merits are described. In addition, different methods 
are discussed for the determination of the reliability of the results. 
The best method was found to be a statistical analysis coupled to 
computer curve-fitting data evaluation. 


27738 (LBL—19342) Improved beta” -alumina electrolytes 
for advanced storage batteries. Final report. De Jonghe, L.C. 
(Lawrence Berkeley Lab., CA (USA)). Dec 1983. Contract 
AC03-76SF00098. 114p. NTIS, PC A06/MF A0O1; 1; GPO 
Dep. File Number DE85010643. 

Investigations which seek to clarify the origin of electrolytic 
degradation of sodium-beta” alumina solid electrolytes when used 
in sodium/sulfur cells are presented. Degradation is often observed 
on the sulfur as well as on the sodium side of the used electrolytes, 
although for some extensively used electrolytes no signs of any 
degradation could be detected. In most cases, large grains could be 
found to be associated with the initiation of Mode I failure, and 
controlled experiments showed that grain boundaries of such large 
grains were mechanically weak. Additionally, acoustic emission 
monitoring during current flow indicated that Mode I cracking 
could also progress by slow crack growth. This slow, subcritical 
crack growth is most important in the very early stages of growth 
of small cracks. Acoustic emission experiments on electrolytes 
toughened with a zirconia dispersion indicated that significant in- 
creases could be obtained in the threshold current densities at 
which Mode I degradation initiated. 


27739 (N—85-13889) Electrochemistry and _ storage. 
Thaller, L.H. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). Apr 
1984. 5p. NTIS, PC A1l4/MF AOl1. 

In NASA, Lewis Research Center, space power, 95-99 p., 
(N—85-13880 05-20). 

The term electrochemistry implies the use of devices that 
convert chemical energy into electrical energy and sometimes vice 
versa. These devices are usually composed of some number of indi- 
vidual cells that are connected together to form a battery. In the 
cases where these devices cannot be electrically recharged they are 
usually referred to as primary batteries, whereas if these batteries 
can be charged and recharged repeatedly, they are called second- 
ary batteries. The past and present uses of primary and secondary 
batteries in aerospace applications are discussed. 


27740 (N—85-13903) Electrochemistry and storage panel 
report. Stedman, J.K.; Halpert, G. (United Technologies 
Corp., East Hartford, CT (USA)). Apr 1984. 4p. NTIS, PC 
Al14/MF AO1. 

In NASA, Lewis Research Center, space power, 293-296 p., 
(N—85-13880 05-20). 

Design and performance requirements for electrochemical 
power storage systems are discussed and some of the approaches 
towards satisfying these constraints are described. Geosynchronous 
and low Earth orbit applications, radar type load constraints, and 
high voltage systems requirements are addressed. In addition, fly- 
wheel energy storage is discussed. 


27741 Zinc-chloride energy storage is approaching matu- 
rity. Rowan, J.W.; Wade, C.J.; Carr, P. Modern Power Sys- 
tems; 5: No. 3, 43-47(Apr 1985). 

Energy storage batteries for utility and customer-side-of-the- 
meter applications are the subject of research projects around the 
world. The US company Energy Development Associates has re- 
cently tested a 500 kWh zinc chloride battery. They are now plan- 
ning a demonstration program involving six 2 MW systems. Design, 
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development, testing, and commercialization of zinc chloride batter- 


27742 A rechargeable battery employing a reduced polya- 
cetylene anode and a titanium disulfide cathode. Caja, J.; 
Kaner, R.B.; MacDiarmid, A.G. (Department of Chemistry, 
University of Pennsylvania, Philadelphia, Pennsylvania). 
Journal of the Electrochemical Society; 131: No. 12, 2744- 
2750(Dec 1984). 

Novel rechargeable battery cells have been constructed 
using a reduced form of the conducting organic polymer, polyace- 
tylene, as the anode, the inorganic intercalating material, titanium 
disulfide as the cathode, and either 1.0M LiClQ, in THF or 1.0M 
NaPF, in THF as the nonaqueous electrolyte. A feasibility study of 
the cells is described. It includes constant current discharge charac- 
teristics, stability, and rechargeability. The cells exhibited good sta- 
bility and reversibility. Their performance was cathode limited, 
owing to the method used for fabricating the TiS: electrode. 


27743 Nonlinear current response of electrochemical sys- 
tems. Kendig, M.W. (Rockwell International Science 
Center, Thousand Oaks, California). Journal of the Electro- 
chemical Society; 131: No. 12, 2777-2779(Dec 1984). 

Laplace analysis of the electrochemical response of an iron 
electrode in 1.0N H2SO, containing 20 mM propargylic alcohol 
demonstrates the existence of a discontinuity in the potential at the 
inner Helmholtz plane (IHP) as a function of applied potential. This 
result is consistent with previous results reported by Lorenz and 
Mansfeld and demonstrates the utility of Laplace analysis for evalu- 
ating systems where adsorbed species give rise to discontinuous be- 
havior of the effective potential at the IHP due to shielding by the 
adsorbed phase. 


27744 Primary current distribution and resistance of a 
slotted-electrode cell. Orazem, M.E.; Newman, J. (Materials 
and Molecular Research Division, Lawrence Berkeley Lab- 
oratory, and Department of Chemical Engineering, Univer- 
sity of California, Berkeley, California). Journal of the Elec- 
trochemical Society; 131: No. 12, 2857-2861(Dec 1984). 

The primary current distribution and the resistance of a cell 
containing a slotted electrode were calculated using numerical 
methods coupled with the Schwarz-Christoffel transformation. Re- 
sults are presented and compared to asymptotic solutions. An ap- 
proximate analytic expression for the cell resistance is presented. 


27745 Effects of standtime on the available capacity of 
lead-acid and nickel/iron electric vehicle batteries. DeLuca, 
W.H.; Biwer, R.L.; Tummillo, A.F.; Yao, N.P. (Argonne 
National Laboratory, Argonne, Illinois). Proceedings, Interso- 
ciety Energy Conversion Engineering Conference; 2: 773- 
778(Aug 1984). (CONF-840804—). 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

In electric vehicle (EV) applications, the battery load typi- 
cally contains interruptions of various time durations. These stand- 
times affect the battery's available capacity and must be understood 
in order to predict and optimize vehicle operation. Laboratory tests 
were conducted to measure the impact of various standtimes (0-4 h) 
at different depth-of-discharge (DOD) and state-of-charge (SOC) 
levels on the capacity retention of both improved lead-acid and 
nickel/iron (Ni/Fe) EV batteries. The results showed that the Ni/ 
Fe system exhibits a self-discharge capacity loss immediately after 
charging that increases with both standtime and SOC. Fortunately, 
the self-discharge rate decreases rapidly with standtime and dis- 
charging. 


27746 A computerized system for establishing electric-ve- 
hicle battery requirements. Marr, W.W.; Walsh, W.J. (Ar- 
gonne National Laboratory, Argonne, Illinois). Proceedings, 
Intersociety Ene Conversion Engineering Conference; 2: 
786-792(Aug 1984). (CONF-840804—). 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

This paper describes a computerized system for establishing 
performance requirements for electric vehicle batteries. This 
system, called EVA (Electric Vehicle Analysis), enables least-cost 
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analyses to identify optimum battery characteristics for different ve- 
hicle types and missions. EVA incorporates various computational 
and modeling features from previous electric-vehicle analyses. It is 
a user-friendly, interactive software package that allows optimiza- 
tion of complex battery systems with relative ease. 


27747 Thermal management of a Lithium/Iron-Sulfide 
battery. Shimotake, H.; Chilenskas, A.A.; Malecha, R.F.; 
Yao, N.P. (Argonne National Laboratory Argonne, Illinois). 
Proceedings, Intersociety Energy Conversion Engineering Con- 
ference; 2: 793-797(Aug 1984). (CONF-840804—). 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

A thermal management design analysis has been completed 
for a Li-Al/FeS battery. High efficiency thermal insulation is used 
to insulate the battery case which keeps heat loss to an acceptable 
level while maintaining the battery at its proper operating tempera- 
ture. A heating and cooling system was designed to maintain the 
desired operating temperature of the battery during startup, normal 
operation, and standby duty. Computer assisted thermal modeling 
supported by experimental data show that the temperature uniform- 
ity of the cells in a 162-cell battery can be kept within 16C under 
anticipated operating conditions. 
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27748 (CONF-830213—) Energy technology X: a decade 
of progress. Proceedings. Hill, R.F. (ed.). (Government Insti- 
tutes, Inc., Rockville, MD (USA)). Jun 1983. Contract 
FG01-83ER13062. 1499p. NTIS, PC A99/MF AOI; 1; GPO 
Dep. File Number DE85008492. 

From 10. energy technology conference; Washington, DC, 
USA (28 Feb 1983). 

The characterization, development, and availability of vari- 
ous energy sources for large scale energy production are discussed. 
Attention is given to government, industry, and international poli- 
cies on energy resource development and implementation. Tech- 
niques for energy analysis, planning, and regulation are examined, 
with consideration given to conservation practices, military energy 
programs, and financing schemes. Efficient energy use is examined, 
including energy and load management, building retrofits, and co- 
generation installations, as well as waste heat recovery. The state of 
the art of nuclear, fossil, and geothermal power extraction is inves- 
tigated, with note taken of synthetic fuels, fluidized bed combus- 
tion, and pollution control in coal-powered plants. Finally, progress 
in renewable energy technologies, including solar heating and cool- 
ing, biomass, and large and small wind energy conversion devices is 
described. 


27749 (GAO/RCED—85-51) Information on the Energy 
Information Administration's Financial Reporting System. 
(General Accounting Office, Washington, DC (USA). Re- 
sources, Community and Economic Development Div.). 30 
Jan 1985. 10p. US General Accounting Office, P.O. Box 
6015, Gaithersburg, MD 20760. File Number T185901449. 

Report to The Chairman, Subcommittee on Fossil and Syn- 
thetic Fuels, Committee on Energy and Commerce, House of Rep- 
resentatives. 

Areas were reviewed related to EIA's independence from 
policy influences, EIA’s quality assurance procedures, and the 
impact of budget reductions on six EIA programs and to develop 
information on EIA's Financial Reporting System (FRS). This 
report provides information on FRS and specifically discusses 
EIA's original plans for developing FRS and FRS’ data, products, 
and current status. Audit work addressing each of the other areas is 
described. 
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2901 Energy Analysis And Modeling 
REFER ALSO TO CITATION(S) 26796, 26798, 26799, 27782, 27896 


27750 (BNL—35959) Implementing an energy/economy 
model on a microcomputer: from the IBM 3033 to the IBM 
5150, Minasi, M. (Brookhaven National Lab., Upton, NY 
(USA)). Nov 1983. Contract AC02-76CH00016. 13p. 
(CONF-831189—3). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85010953. 

From ORSA/TIMS joint national meeting; Orlando, FL, 
USA (7 Nov 1983). 

The work of Brookhaven National Laboratory's Energy 
Model Development Group, in Washington, DC, requires use of 
the Department of Energy’s IBM 3033 mainframe computer for 
large-scale modeling and analysis. Additionally, the group has ac- 
quired several IBM 5150 personal computers (PC) for word proc- 
essing, intelligent terminal applications, and graphics. In February 
of 1983, a vendor announced a version of FORTRAN IV running 
on the PC under the operating system most used in the group, MS- 
DOS. As an analyst in the group and therefore a user of this micro- 
computer FORTRAN, I wanted to know how powerful the imple- 
mentation of FORTRAN is, and how transportable some of the 
group’s mainframe FORTRAN models are to the microcomputer 
using this FORTRAN. To explore this, I converted a small macro- 
economic model from the IBM mainframe to the micro. In the 
process, I learned about that version of microcomputer FOR- 
TRAN, and made some comparisons of resource use in the PC and 
the 3033 environments. I examined the following questions: Is run 
time a significant constraint. Is main/secondary memory a signifi- 
cant constraint. How much human intervention does conversion re- 
quire. In sum, is conversion practical. This paper describes that 
effort, and relates the answers that I found. Section I describes the 
model converted. Section II describes the language versions on the 
micro and the mainframe. Section III describes the conversion 
process, and suggests a general method for conversion. Section IV 
discusses integration with other microcomputer programs, and Sec- 
tion V contains conclusions. The model chosen for conversion was 
the “Mini-Macro” Model, the macroeconomic response component 
of the Energy Information Administration's Integrated Future 
Forecasting System. It was chosen mainly because it is small and 
runs quickly, and is written in standard FORTRAN. 2 figs., 2 tabs. 


27751 (RISO-M—2465-Vol.1) MEDEE 3. A presentation 
and application of a model for long-term energy demand eval- 
uation. Villadsen, B. (Risoe National Lab., Roskilde (Den- 
mark)). Sep 1984. 74p. (In Danish). NTIS (US Sales Only), 
PC A04/MF AO1. File Number DE85751681. 

This volume documents the classification of industries and 
the applied data (macroeconomic, demographic, technical). Further, 
the volume includes a list of indices and tabular functions used in 
the present version of the MEDEE model. 


27752 (RISO-M—2465-Vol.2) MEDEE 3. A presentation 
and application of a model for long-term energy demand eval- 
uation. Villadsen, B. (Risoe National Lab., Roskilde (Den- 
mark)). Sep 1984. 61p. (In Danish). NTIS (US Sales Only), 
PC A04/MF AO1. File Number DE85770284. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 27773, 27777, 27778, 27779, 27780, 27805, 
27808, 28902 


27753 (ESC-WR—85-02) Conceivability and evaluation of 
risks: nuclear energy and coal firing compared. Midden, 
C.J.H.; Daamen, D.D.L.; Verplanken, B. (Stichting Ener- 
gieonderzoek Centrum Nederland, Petten. Energie Studie 
Centrum). Feb 1985. 17p. (In Dutch). ECN, P.O. Box 1, 
1755 ZG Petten, Netherlands. 

Public attitude, ‘beliefs’ and risk perception are investigated 
by a public opinion poll. Imaginations about social and environmen- 
tal impacts caused by electric power generation are negative but 
somewhat vague concerning nuclear power, much more positive 
concerning coal burning, however lack of knowledge on this appli- 


cation was evident. Nuclear accidents were believed to be disas- 
trous. A severe nuclear accident is easier to imagine as the distance 
is shorter. No correlation is found between conceivability and prob- 
ability of severe accidents and their consequences. (A.V.) 


27754 (ORNL—6166) American Indian Religious Free- 
dom Act: guidance for compliance by federal agencies, Shar- 
ples, F.E.; Salk, M.S. (Oak Ridge National Lab., TN 
(USA)). May 1985. Contract AC05-840R21400. 84p. NTIS, 
PC A05/MF A01; GPO Dep. File Number DE85012069 

Environmental Sciences Division Publication No. 2102. 

The American Indian Religious Freedom Act of 1978 
(AIRFA) requires federal agencies to ensure that none of their ac- 
tions interfere with the inherent right of individual Native Ameri- 
cans (including American Indians, Eskimos, Aleuts, and Native Ha- 
waiians) to believe, express, and exercise their traditional religions. 
These rights include access to religious sites, use and possession of 
sacred objects, and the freedom to worship through traditional cer- 
emonials and rites. Since regulations have not been developed to 
implement the law, many federal agencies have integrated consulta- 
tion under AIRFA with the existing environmental assessment 
process required for compliance with the National Environmental 
Policy Act of 1969 (NEPA). Background information on Native 
American religions, the relationship of AIRFA to the First Amend- 
ment, and resources belonging to Native Americans is provided in 
this document to assist project managers in understanding the con- 
cerns of Native Americans with regard to federal developments. 
Since many native religious leaders are unwilling to discuss their 
religion with outsiders, consultation through intermediaries, such as 
tribal political leaders and/or private Indian organizations, may 
often be needed to ensure that appropriate input is received from 
the religious leaders. It is this consultation with the traditional reli- 
gious leaders, either directly or through surrogates, that is the ulti- 
mate objective in complying with AIRFA. When a federal agency 
finds, upon consultation, that its proposed action would deny the 
free exercise of religion and yet determines that there is a compel- 
ling need for the action, the decision to proceed may be made, but 
appropriate mitigation measures to reduce religious interference to 
the lowest possible level must be included. 28 refs. 


27755 (PB—85-164135/XAB) Review of social scientific 
research into domestic energy use. Internal report. Heijs, W.; 
van den Bogaard, J.; Sopers, J. (Katholieke Univ. Nijmegen 
(Netherlands). Psychologisch Lab.). 1984. 108p. (In Dutch). 
(R—84-SO-02). NTIS, PC E06/MF E01. 

This review was completed as one part of a programming 
study of research in that area, and was carried out under contract 
to the Directie Onderzoek of the Directoraat-Generaal van de 
Volkshuisvesting. After a brief outline of the area of interest, sepa- 
rate reviews are made both of international and of Dutch research. 
An impression is given of some of the difficulties that may be expe- 
rienced in doing this sort of research. An extensive bibliography is 
included. 


27756 Attitudinal barriers to adoptions of alternative 
energy devices by farmers. Gregg, D. (Rural Cumberland 
Resources, Crossville, TN). pp 755-758 of Progress in Pas- 
sive Solar Energy Systems. Hayes, J.; Andrejko, A.D. New 
York, NY; American Solar Energy Society Inc. (1983). 
(CONF-830929—). 

From 8. national passive solar conference; Santa Fe, NM, 
USA (5 Sep 1983). 

This paper explores the attitudinal barriers encountered by a 
technology transfer project conducted among small-scale farmers in 
Appalachian Tennessee. Three major barriers are discussed--the 
problems encountered by a NGO as an outsider, the limited number 
of innovation leaders in the community, and the lack of institutional 
support for the efforts. How these attitudinal factors fit into a gen- 
eral theory of innovation is explored. It is suggested that for the 
innovation process to be speeded up will require more cooperation 
between traditional institutions within the agricultural community 
and outside innovation centers. 
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2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 27380, 27771, 27772, 28702, 28719, 28731, 
28880, 28900 


27757 (GAO/RCED—85-22) Vehicle emissions inspec- 
tion and maintenance is behind schedule. Bowsher, 
C.A. (General Accounting Office, Washington, DC (USA). 
Office of the Comptroller General). 16 Jan 1985. 66p. US 
General Accounting Office, P.O. Box 6015, Gaithersburg, 
MD 20877. File Number T185901366. 

Report to The Chairman, Subcommittee on Oversight and 
Investigations, Committee on Energy and Commerce, House of 
Representatives. 

Under the Clean Air Act, 30 states and the District of Co- 
lumbia are to implement vehicle emissions inspection and mainte- 
nance (I/M) programs to ensure that carbon monoxide and ozone 
air quality standards will be attained by the end of 1987. The Dis- 
trict of Columbia and roughly half of the states met the Environ- 
mental Protection Agency's (EPA's) target date for implementing 
the I/M program - December 31, 1982. As of September 1984, 12 
more states had implemented I/M and 4 other states were expected 
to begin a program between July 1985 and February 1986. I/M 
programs are controversial because the benefits are not always 
clear, and their implementation costs are considerable. In addition, 
the future need for I/M programs is uncertain because of indica- 
tions that air quality has improved nationwide generally without I/ 
M programs and with recent advances in vehicle technology for 
controlling emissions. The effectiveness of ongoing I/M programs 
has generally not been evaluated, and at least eight programs have 

operational problems. GAO believes EPA's scheduled 
audits should be completed by the close of fiscal year 1986 so that 
states can benefit from any EPA recommendations before the 1987 
deadline. However, EPA has not budgeted adequate resources to 
complete the scheduled audits. Therefore, GAO recommends that 
the Administrator, EPA, reassess the priority given to completing 
scheduled audits of state I/M programs. 3 tabs. 


27758 (INIS-mf—9060) Analysis of the London dumping 
convention. Nauke, M.K. (Paris-1 Univ., 75 (France)). May 
1983. 26p. (CONF-8305251—1). NTIS (US Sales Only), PC 
A03/MF AO01. File Number DE85780785. 

From Colloquium on the sea; Paris, France (26 May 1983). 

This report gives an in-depth review of the provisions of the 
London Dumping Convention and of its origins in the context of 
the international legal framework for controlling all aspects of 
marine pollution. Particular attention is paid to the provisions con- 
cerning radioactive waste. (NEA) 


27759 Comparison of regional and global catastrophic 
hazards associated with energy technologies. Heising, C.D. 
(Massachusetts Inst. of Tech., —_. (USA)); Inhaber, 
H. (Oak Ridge National Lab., TN (USA)). pp 465-473 of 
Risks and benefits of energy systems. Proceedings of an 
international symposium organized by the IAEA in co-oper- 
ation with the UNEP and WHO and held in Juelich, 9-13 
April 1984. Vienna, Austria; IAEA (1984). (CONF- 
840422—; IAEA-SM—273/39). 

From Internationai symposium on risks and benefits of 
energy systems; Juelich, F.R. Germany (9 Apr 1984). 

paper reviews some of what is known about the relative 

catastrophic hazards, on both a regional and global level, of energy 
technologies, and proposes a logical framework for their compari- 
son. A review of the Inhaber study results is made indicating the 
relative position of overall nuclear power related risks. Then, con- 
centration is placed on describing the catastrophic and global haz- 
ards of energy technologies. Regionally catastrophic hazards in- 
clude sabotage and other malicious human activities, in addition to 
severe accidents caused inadvertently by man, such as fires, reactor 
core damage events, chemical and poisonous gas releases, fuel stor- 
age fires and explosions. Global risks include such hazards as nucle- 
ar proliferation, CO2 buildup, oil shortages and possible national 
conflicts over dwindling energy fuels. The conclusion is drawn that 
both regional and global catastrophic risks must be taken into con- 
sideration in making energy decisions, and that further study is nec- 
essary to better quantify and compare these risks. A simple decision 


ERA-10/15 / 3812 


analytic framework for making energy decisions inclusive of cata- 
strophic risks is proposed. 


2904 Natural Resources 


REFER ALSO TO CITATION(S) 27784, 28731 


27760 (DOE/R8/01016—T1) Colorado Energy and Natu- 
ral Resource Management Program. Final report. (Colorado 
State Government, Denver (USA)). Aug 1983. Contract 
FG48-81R801016. 8p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85011333. 

The Colorado Energy and Natural Resource Management 
Program during the last reporting period of the grant accomplished 
the following: (1) completed two copies of a study by program staff 
of the future demographic and economic consequence of develop- 
ing energy resources in the twelve-county region of northwest Col- 
orado; (2) completed three 9-1/2" magnetic computer tapes which 
contain all of the data and model source code of the Colorado Re- 
source Information System (CRIS); (3) established a working rela- 
tionship with a sister agency, the Colorado Department of Local 
Affairs, to initiate a data collection program for the other Colorado 
regions; (4) completed an updated survey of coal operations in 
northwest Colorado in association with the Colorado Mining Asso- 
ciation; and (5) won recognition by the Department of Natural Re- 
sources of the solid reservoir of energy and environmental data 
available in the CRIS. In brief, the Colorado Energy and Natural 
Resource Management Program successfully achieved all of its 
original goals. In fact, it may have surpassed its goal of demonstrat- 
ing the use of automated resource management for policy analysis. 
This is true since CRIS is currently incorporated into the day-to- 
day work of the Department of Natural Resources. 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 26749, 27318, 27380, 27756, 27760, 27799, 
27803, 27809, 27810, 27888, 28156, 28672, 28673, 28731, 28907 


27761 (CONF-8406252—3) Use of thermal applications 
of electricity as substitute for fuel oil. Session 1a N.1.3. 
Wolf, R.; Garnier, P. (Union Internationale 
d’Electrothermie (Sweden)). 1984. 24p. (In French). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85751691. 

From 10. UIE congress on electroheat for improved econo- 
my; — Sweden (18 Jun 1984). 

The use of electrical processes in industry as a substitute for 
the fuels currently used, is conditioned by market factors and in- 
vestment attitudes. The latter are determining factors if the use of 
electricity is to be promoted effectively. Thus, the spread of electri- 
cal equipment, and indeed the use of all industrial equipment, re- 
flects a dynamic force based not only on constants of time specific 
to the market under consideration and the specific qualities of elec- 
trical processes, but also industrialists’ attitudes towerds changes in 
technology, which give rise to innovative or initative behavior. If 
these factors are recorded systematically, mathematical distribution 
models can be obtained; these have been verified concerning con- 
sumer goods, such as television sets and electric central heating. 
With regard to series of applications stemming from specific electri- 
cal techniques (heat pumps and mechanical recompression of steam, 
for example), it has been shown that models of this type can be ex- 
cellent analytical tools in the industrial field, in order to increase 
the market share of electricity in a competitive environment, de- 
spite the extreme diversity of applications and the widely varying 
needs of industrial customers. 


27762 (DOE/NBB—0068) Review of carbon dioxide re- 
search staffing and academic support. Clark, S.B.; Howard, 
L.; Stevenson, W.; Trice, J. (Oak Ridge Associated Univer- 
sities, Inc., (USA)). Apr 1985. Contract AC05- 
76ORO00033. 114p. NTIS, PC A06/MF A0Ol1; 1; GPO Dep. 
File Number DE85011694. 
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Research on carbon dioxide (CO2) funded by the US De- 
partment of Energy's Carbon Dioxide Research Division (CDRD) 
in 1983 and 1984 was markedly multidisciplinary and interdiscipli- 
nary. More than 60% of the staff on CDRD projects were universi- 
ty-affiliated, and over one-third of project scientists and engineers 
also has university teaching reponsibilities. Almost 20% of project 
staff were students. CO: research is unlikely to affect the general 
labor market for scientists and engineers because it uses such a 
small portion of the total pool. On the other hand, anticipated tight 
labor markets in some disciplines important to CO: research (e.g., 
engineering, computer science, a few life sciences) may make it ad- 
vantageous for CDRD to expand its support of university faculty, 
students, and staff to ensure that a core of competent, knowledgea- 
ble researchers and managers are available for eventual policy deci- 
sions on COs issues. Options for academic support that lend them- 
selves readily to the diffuse nature of CO2 research, while provid- 
ing flexibility in the identification and accomplishment of specific 
programmatic objectives, include (a) modifying procurement proce- 
dures for research contracts to enhance academic involvement, (b) 
sponsoring summer institutes tailored to specific participants and fo- 
cused on issues of interest to CDRD, and (c) supporting traveling 
lecture programs designed to bring information of concern to 
CDRD to technical and nontechnical audiences. 16 figs., 34 tabs. 


27763 (EPRI-EM—4007) Market projections for utility 
energy storage technologies. Final report. Boyd, D.W.; Buck- 
ley, O.E. (Decision Focus, Inc., Los Altos, CA (USA)). 
May 1985. 24p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T185920625. 

This report documents the status of an assessment of the po- 
tential electric utility market for energy storage technologies. This 
market assessment was originally developed in 1980 and has been 
continually improved to increase realism and updated to account 
for new developments. This effort initiated to better define the 
market potential for various utility energy storage technologies. 
The projections developed in this market assessment provide impor- 
tant information to guide EPRI's R and D efforts. The current pro- 
jections indicate both that energy storage continues to have the po- 
tential to fill an important niche in the portfolio of utility generat- 
ing alternatives and that EPRI's support of at least some diversity 
of alternative storage technologies is desirable. 


27764 (PB—85-163137/XAB) Current alternative energy 
research and development in Illinois. Swager, R. (Illinois 
Dept. of Energy and Natural Resources, Springfield 
(USA)). Dec 1984. 182p. NTIS, PC A09/MF AO1. 

See also PB84-225101. 

This Directory is intended to acquaint researchers, policy 
makers, and citizens with recent activities in alternative energy re- 
search, development and demonstration projects. The topics cov- 
ered have been limited to those concerned with the development of 
non-fossil, non-nuclear energy sources. Included are projects in 
process in November, 1984 or that had been completed after May, 
1984. It attempts to include projects performed by Illinois organiza- 
tions, both within the state and out-of-state, and projects performed 
by out-of-state organizations at sites within Illinois. 


27765 Department of Energy research and development 
programs - fiscal year 1985. Hearings before the Subcommit- 
tee on Energy Research and Development of the Committee 
on Energy and Natural Resources, United States Senate, 
Ninety-Eighth Congress, Second Session. Washington, DC; 
Government Printing Office (1985). 1128p. 

Six days of hearings on the DOE reviewed the 1985 re- 
search and development programs in terms of their safety, health, 
and environmental protection aspects. Information on job-related 
illnesses, accidents, deaths, and property loss show DOE to have a 
record that is well below average. There has also been a decline in 
radiation dose experienced by workers. The witnesses included offi- 
cials of the utility industries, research institutes, universities, DOE, 
fusion research laboratories, the solar industry, and others, each de- 
scribing plans for facility expansion and program development in 
their area of research. The testimony focused on fiscal oversight of 
the programs. An appendix with additional responses follows each 
day’s testimony. A total of 31 witnesses made statements and gave 
testimony. 
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Energy Develop- 
ment and Applications of the Committee on Science and Tech- 
nology, US House of Representatives, Ninety-Eighth Con- 
gress, Second Session, February 23, 1984, Washington, DC; 
Government Printing Office (1985). 1598p. 

Volume VII-A of the hearing record covers supporting ma- 
terial for the DOE research and development (R and D) budget. A 
panel of DOE witnesses, including Alvin Trivelpiece, Director of 
the Office of Energy Research, and panels of scientists from univer- 
sities, laboratories, and industry described DOE-funded research 
programs for both basic and applied science. Trivelpiece gave an 
overview of 24 feature programs. One panel explained and defend- 
ed the work at the Center for Advanced Materials at Sandia Na- 
tional Laboratories; while the chairman of the Energy Research 
Advisory Board and a member of the National Academy of Sci- 
ences Committee on Major Facilities in Materials Sciences testified 
about the materials sciences R and D and facilities. An appendix 
with questions and answers submitted for the record by Trivelpiece 
follows the testimony of the seven principal witnesses. 


27767 Energy and water development appropriations for 
1986. Part 4. Hearings before a Subcommittee of the Commit- 
tee on Appropriations, House of Representatives, Ninety- 
Ninth Congress, First Session. Washington, DC; Govern- 
ment Printing Office (1985). 2058p. 

Part 4 of the hearing record covers the documentation and 
supporting justification for DOE’s 1986 budget. The volume opens 
with a section on budget highlights, noting a continued support for 
a mix of energy technologies while emphasizing long-term basic re- 
search and near-term technology transfer to industry. The budget 
continues to emphasize management reforms that will help to 
reduce the overall budget deficit. The volume also contains justifi- 
cations for programs in nuclear defense and nuclear wastes, re- 
search and development on energy supply, uranium enrichment, 
geothermal development, power marketing, DOE administration, 
and the Federal Energy Regulatory Commission. 


27768 Department of Energy Civilian Energy Programs 
Authorization Act for fiscal years 1986, 1987, and 1988. Part 
1. A report submitted to the House of Representatives, 
Ninety-Ninth Congress, First Session, April 22, 1985, Wash- 
ington, DC; Government Printing Office (1985). 101p. 

The House Committee on Science and Technology report 
on legislation authorizing DOE appropriations (H.R.1799) suggests 
several amendments to lien item amounts. The report describes the 
background of the bill and the hearings and actions of the commit- 
tee. The bulk of the report is devoted to the programs covered by 
the legislation, including research and development on energy con- 
servation, renewable energy sources, fossil energy, nuclear energy, 
high energy and nuclear physics. The report analyzes and compares 
the proposed budget of $5872 million in 1986, $6359 million in 
1987, and $6393 million in 1988 with one developed by the Con- 
gressional Budget Office. Estimated receipts reduce the net outlays 
to $1064 million, $3692 million, and $4411 million for the respective 
years. Additional and dissenting views appear at the end of the 
report. 


27769 Department of Energy Civilian Research and De- 
velopment Authorization Act for fiscal years 1986, 1987, and 
1988. A report submitted to the House of Representatives, 
Ninety-Ninth Congress, First Session, April 22, 1985. Wash- 
ington, DC; Government Printing Office (1985). 84p. 

The House Committee on Science and Technology approves 
passage of H.R.1798 as amended by the Committee to authorize 
funding for civilian research and development during fiscal years 
1986-1988. The report cites several recommended amendments, 
most of which alter the funding level of specific projects, lists the 
witnesses who participated in public hearings, and summarizes ac- 
tions taken by the Committee. Major actions were to increase the 
funding levels for some projects, while reducing the level of others. 
An explanation of the Committee's view follows a summary of each 
action taken. Cost estimates by the Congressional Budget Office in- 
dicate that outlays for 1986 will be $1.6 billion (of the $3.1 billion 
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appropriations), while outlays for 1987 and 1988 will be $2.8 billion 
($3.24 billion) and $3.27 billion ($3.34 billion). Outlays in 1989 and 
1990 will be $1.6 billion and $393 million. 


27770 H.R.2041: a bill to authorize appropriations to the 
for civilian energy programs for fiscal 
year 1987, and for other purposes, Intro- 
of Representatives, Ninety-Ninth Con- 
April 15, 1985, Washington, DC; Gov- 

ernment Printing Office (1985). 7p. 
The Civilian Energy Programs Authorization for Fiscal 
Years 1986 and 1987 (H.R.2041) authorizes DOE spending of $8.87 
billion for civilian research and development; $206 million for spec- 
ified conservation, regulation, and information programs; $276.8 
million for power marketing administration; and $2.98 billion for 
activities in uranium supply and enrichment, nuclear waste manage- 
ment, and community energy programs. The bill indicates where 

revenues from fees and other revenues will apply. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 26896, 26897, 26908, 27753, 27770, 27889, 
28672, 28673, 28744, 28880 


(INIS-mf—9405) Decree No. 83-839 of 20 Septem- 
ber 1983 amending the provisions of the Insurance Code con- 
cerning the Central Reinsurance Fund. (International Atomic 
Energy Agency, Vienna (Austria)). 24 Sep 1983. 3p. (In 
French). S (US Sales Only), PC A02/MF AO1. File 
Number DE85780784. 

This Decree specifies that an advisory committee will be set 
up to advise the Central Reinsurance Fund on exceptional and nu- 
clear risks. In addition, the Minister of Economy, Finance and the 
Budget and the Director General of the Central Reinsurance Fund 
may consult the committee on any matter requiring its advice. 


27772 (INIS-mf—9406) Decree No, 83-982 of 8 Novem- 
ber 1983 publishing an exchange of letters between France 
and the United Kingdom on exchange of information in case 
of nuclear es, signed in London on 18 July 1983, 
(International Atomic Energy Agency, Vienna (Austria)). 
16 Nov 1983. 4p. (In French). NTIS (US Sales Only), PC 
A02/MF AOl. File Number DE85780783. 

This Agreement came into force on 18 July 1983. It provides 
for the setting up of a system for communications on radiation 
emergency situations in the territories of both countries and for the 
creation of mutual alarm centers. The information provided must 
include data on the protection measures implemented or planned 
nationally. 


27773 (NUREG—0970) Procedures for meeting NRC 
antitrust responsibilities. Toalston,. A.L.; Messier, M.E.; 
Lambe, W.M.; Nicholson, P.R. (Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Engineering). 
May 1985. 27p. NTIS, PC A03/MF AOl - GPO. File 
Number T1I85901377. 


This report describes the procedures used by NRC staff to 


implement the antitrust review and enforcement prescribed in Sec- . 


~ tions 105 and 186 of the Atomic Energy Act of 1954, as amended 
(the Act), as covered largely by the Commission's Rules and Regu- 
lations in 10 CFR Parts 2.101, 2.102, 2.200, 50.33a, 50.80, and 50.90. 
These procedures set forth the steps and criteria the staff applies in 
the antitrust review of construction permit and operating license 
applications and the amendments to those applications that deal 
with changes in ownership. In addition, the procedures describe 
how the staff enforces compliance by licensees when antitrust con- 
ditions have been appended to construction permits and operating 
licenses. 
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2908 Waste Heat Utilization 
REFER ALSO TO CITATION(S) 27803, 27891 
2910 Conservation 


REFER ALSO TO CITATION(S) 27770, 27786, 27871, 27884, 27885, 27886 


27774 (DOE/CS/62086—T1) Narrative highlights of 
Nebraska's supplemental state energy conservation plan, Oc- 
tober 1977-September 1982. (Nebraska Energy Office, Lin- 
coln (USA)). 31 Jan 1983. Contract FG47-78CS62086. 8p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85011781. 

The US Department of Energy has received quarterly and 
annual progress reports from Nebraska concerning activities, 
budget and personnel utilized by measure in the performance of the 
approved plans responding to State initiatives under the Energy 
Conservation and Production Act of 1976 (ECPA), P.L. 94-385. 
The broad overview of how all three coordinating measures were 
organized, the shifting of approaches to increase activity effective- 
ness, and conclusions concerning the results achieved are reported 
in this document. 


2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 26807, 27777, 27778, 27779, 27780, 27796 


27775 (CONF-8406252—8) Japanese energy program, 
present status of electric heat demand, and its future poten- 
tial, Session 1c N.1,10. Shindo, Y.; Ohmori, M. (Union 
Internationale d'Electrothermie (Sweden)). 1984. 16p. NTIS 
(US Sales Only), PC A02/MF AOl. File ener 
DE85751696. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Practical implementation of alternative energy sources repre- 
sented by atomic power, and the promotion of ‘energy conserva- 
tion’ campaigns are contributing to the steadily balancing energy 
demand and supply in Japan. Under these circumstances, the 
change in energy use to electrical power is progressing, with con- 
sumer demand for electrical heating a significant factor. From this 
viewpoint, this report provides information on the trends of total 
energy demand in Japan including electrical power supply pro- 
grams, the present demand for electrical heating and its competitive 
power relative to energy costs, and the trend towards the growing 
popularity of heat pumps which recently have been attracting inter- 
est. 


27776 (ORAU/TEA—85-1(M)) Conservation of energy 
and electricity: the post-embargo record. Reister, D.B. (Oak 
Ridge Associated Universities, Inc.. TN (USA)). Apr 1985. 
Contract AC05-760R00033. 42p. NTIS, PC A03/MF AO1; 
GPO Dep. File Number DE85012901. 

The post-embargo era has been the scene of an unprecedent- 
ed slowdown in demand for energy and electricity. This paper pre- 
sents historical data on demand for energy and electricity and uses 
a simple model to analyze the data. The model has four parameters: 
the average lifetime of capital stock, a long-run price elasticity, a 
short-run price elasticity, and a time trend. The results for both 
energy and electricity are a long (20-year) life-time of capital stock, 
a large long-run price elasticity, and a small short-run price elastici- 
ty. There is no time trend for energy demand, but there is a small 
positive time trend for electricity demand. If prices are constant for 
the next 20 years, the model forecasts a substantial decrease in the 
ratio of energy demand and GNP and a moderate decrease in the 
ratio of electricity demand and GNP. Future price increases would 
exacerbate the decreases. 
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2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 26761, 26788, 26790, 26896, 27754, 27757, 
27765, 27766, 27767, 27768, 27769, 27770, 27783, 27810, 28672, 28673 


27777 (NP—5770288) Ghana - energy situation 1983/84, 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Jan 1985. 11p. (In German). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85770288. 

The energy situation of Ghana is reviewed on the basis of a 
few relevant data. Some remarks on the country’s national energy 
policy are followed by an outline of trends in energy sources and 
electric power generation. Important figures are presented on exter- 
nal trade and the balance of payments. 


27778 (NP—5770289) Argentina - energy situation 1983. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Feb 1985. 25p. (In German). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE85770289. 

The energy situation of Argentina is reviewed on the basis 
of relevant data. Some remarks on the country’s national energy 
policy are followed by an outline of trends in energy sources and 
electric power generation. Important figures are presented on exter- 
nal trade and the balance of payments. 


27779 (NP—5770290) Turkey - energy situation 1983. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Jan 1985. 3lp. (In German). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE85770290. 

The energy situation of Turkey is reviewed on the basis of 
relevant data. Some remarks on the country’s national and interna- 
tional energy policy are followed by an outline of trends in energy 
sources and electric power generation. Important figures are pre- 
sented on external trade and the balance of payments. 


27780 (NP—5770291) Ecuador - energy situation 1983. 
(Bundesstelle fuer Aussenhandelsinformation, Koeln (Ger- 
many, F.R.)). Feb 1985. 30p. (In German). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE85770291. 

The energy situation of Ecuador is reviewed on the basis of 
relevant data. Some remarks on the country’s national and interna- 
tional energy policy are followed by an outline of trends in energy 
sources and electric power generation. Important figures are pre- 
sented on external trade and the balance of payments. 


27781 (NP—5900349) ERT Handbook on permitting 
under the Resource Conservation and Recovery Act. Update 
on 1984 reauthorization. Casler, J. (Environmental Research 
and Technology, Inc., Concord, MA (USA)). Nov 1984. 
72p. Environmental Research Technology, 696 Virginia 
Road, Concord, MD 01742. File Number T185900349. 

First edition. 

This Handbook is a brief guide and general overview of 
what you must do to apply for your RCRA permit. It does not for 
the most part deal with the specific requirements you must meet 
once you have your permit in hand. However, plans, systems, and 
procedures you put in place now at your treatment, storage or dis- 
posal (TSD) facility to satisfy application requirements will help 
you comply with permit conditions as well. The Handbook is orga- 
nized in progressive layers of detail so that you need read only the 
sections that apply to your level of RCRA expertise and your per- 
mitting situation. 5 figs., 9 tabs. 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 26761, 26764, 26764, 26774, 26774, 26775, 
26775, 26776, 26776, 26777, aos 26778, 26778, 26779, 26789, 26789, 26790, 
26792, 26796, 26798, 26799, 2680 


27782 (DOE/EIA—M007) Methodology description for 
the Well Completion Estimation Model. Trapmann, W. 
(USDOE Energy Information Administration, Washington, 
DC. Office of Oil and Gas). May 1985. 160p. NTIS, PC 
A08/MF A0O1; GPO Dep. File Number DE85012335. 

This report presents an investigation into the nature of drill- 
ing statistics as currently compiled and published by numerous 
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public and private agencies. The investigation culminates with a 
new model, the Well Completion Estimation Model (WELCOM), 
based on a methodology for reducing known distortions in the data. 
At present most published drilling statistics, including those of the 
Energy Information Administration (EIA), are compiled by the 
American Petroleum Institute (API) in Washington, DC from vari- 
ous State agencies. These data are used by industry analysts both 
inside and outside the Federal Government. This report is intended 
to describe the methodology of the WELCOM model to clarify the 
nature of the new data series for this general audience. 8 figs., 5 
tabs. 


27783 (EDP—31) UK energy policy. Eden, R. (Cam 
bridge Univ. (UK). Cambridge Ex Energy Research Group). 17 
Jan 1985. 26p. University of Cambridge, Cambridge Energy 
Research Group, Cambridge (UK). 

This report discusses the principles and objectives of energy 
policy and the context or environment of the wider social objec- 
tives in which they need to be applied. Changing circumstances or 
new knowledge have in the past led to sudden and substantial 
changes in the plans which were intended to implement energy 
policy. Current issues for energy policy are also discussed including 
nuclear power development and the future of the coal industry in 
the wake of the miners’ strike. 


27784 (PB—85-160109/XAB) Kentucky energy resource 

1983. Peni (K cocky Ue Lakers (USA). ast 
ettit, entuc niv., 

for Mining and Minerale pn mg —_ 1984. 118p. 

(IMMR—84-095). NTIS, PC A06/MF A 

Sponsored by Kentucky Energy oth Rerinanen. 

This annual report was published as part of the Common- 
wealth-sponsored energy research and development program under 
the auspices of the Kentucky Energy Cabinet (KEC). This report 
covers activities which were conducted by the University of Ken- 
tucky Institute for Mining and Minerals Research (IMMR) and 
funded by KEC and other governmental and industrial sources 
from July 1, 1982 to June 30, 1983. The IMMR operates the Ken- 
tucky Center for Energy Research Laboratory (KCERL) in Lex- 
ington, Kentucky, and sponsors other energy-related activities 
throughout the Commonwealth. 


2950 Hydrogen And Synthetic Fuels 
REFER ALSO TO CITATION(S) 26749 
2960 Electric Power 


REFER ALSO TO CITATION(S) 26761, 27761, 27888 


27785 (CONF-8406252—13) Electroheat potential in 
Brazil. Session 1c N.1.16. Lenza, A. (Union Internationale 
d'Electrothermie (Sweden)). 1984. 16p. (In French). NTIS 
(US Sales Only), A02/MF AO0Ol. File Number 
DE85751701. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Brazil is a country emerging from economical underdevelop- 
ment. The small, but diversified and vigorous industrial park was 
based on oil as energy resource, which is not yet produced within 
our country, in spite of its extensive soil and richness in most of 
minerals. The economical breakdown which distinguishes the eight- 
ies has put in evidence the social difficulties caused by the sudden 
development, but also allowed the discovering of hydric potential 
utilization as a means of satisfying most of the energy needs, among 
which the electroheat stands out. The challenge is the obtainment 
in the country of the electroheat technology needed in order to 
give a new energy direction for its industrial development. It is an 
opportunity for all of us. 
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27786 (DOE/BP—404) Scoping document for the 1986 
long-range conservation projection. (USDOE Bonneville 
Power Administration, Portland, OR). Apr 1985. 39p. 
NTIS, PC A03/MF A0Ol; GPO Dep. File Number 
DE85011731. 

The Pacific Northwest Power Planning and Conservation 
Act mandates that the Bonneville Power Administration (BPA) ac- 
quire resources to meet its future need for electric power. BPA has 
instituted an annual resource planning cycle to update estimates of 
resource requirements on a regular basis. The annual Resource 
Strategy incorporates the most recent data on loads, available re- 
sources, and policy variables. Conservation is treated as a resource 
in the analysis which leads to the Resource Strategy and, in fact, 
has been the principal resource in past planning activities. Because 
conservation has been a key feature of past resource strategies, the 
Office of Conservation has published the Long-Range Conservation 
Projection. This document provides greater detail on the conserva- 
tion program costs and savings anticipated in future years. 


27787 (DOE/EIA—0226(84/09)) Electric Power Month- 
ly, September 1984, (USDOE Ener; ey Information Adminis- 
tration, Washington, DC. Office of Coal, Nuclear, Electric 
and Alternate Fuels). Dec 1984. 43p. NTIS, PC A03/MF 
A01; 1 - GPO; GPO Dep. File oer DE85004708. 

The Electric Power Monthly includes comprehensive infor- 
mation about the electric utility industry in the United States. The 
summarized data are presented for the use of a wide audience in- 
cluding Congress, Federal and State agencies, the electric utility in- 
dustry, and the general public. The data were collected and pub- 
lished by the Energy Information Administration (EIA), US De- 
partment of Energy, to fulfill its data collection and dissemination 
responsibilities as specified in the Federal Energy Administration 
Act of 1974 (P.L. 93-275) as amended. Data for 1983 presented 
herein are revised and final; all 1984 data are preliminary. During 
September 1984, net generation by electric utilities in the United 
States was 194,864 gigawatthours (GWh). Coal accounted for 
55.8% of all electricity produced, petroleum for 4%, gas for 14.3%, 
nuclear power for 14.8%, hydroelectric power for 10.7%, with the 
remaining 0.4% from geothermal, wood, wind, waste, and solar. In 
September 1984, electric utilities consumed 53,991 thousand short 
tons of coal. Petroleum consumption in September 1984 was 13,231 
thousand barrels, while gas consumption was 290,608 million cubic 
feet. 


27788 (DOE/EIA—0397(84/4Q)) Electric Power Quar- 
terly, October-December 1984. (USDOE Energy Informa- 
tion Administration, Washington, DC. Office of Coal, Nu- 
clear, Electric and Alternate Fuels). Apr 1985. 314p. NTIS, 
PC Al4/MF A0Ol; 1 - GPO; GPO Dep. File Number 
DE85011275. 

The Electric Power Quarterly (EPQ) provides electric utili- 
ties’ plant-level information about the cost, quantity, and quality of 
fossil fuel receipts, net generation, fuel consumption, and fuel 
stocks. The EPQ contains monthly data and quarterly totals for the 
reporting quarter. In this report, data collected on Form EIA-759 
regarding electric utilities’ net generation, fuel consumption, and 
fuel stocks are presented on a plant-by-plant basis. In addition, 
quantity, cost, and quality of fossil fuel receipts collected on the 
Federal Energy Regulatory Commission (FERC) Form 423 are 
presented on a plant-by-plant basis. 


27789 (DOE/NBB—0072-Vol.1) Documentation of the 
National Utility Financial Statement (NUFS) model. Volume 
I. Methodology description and user's guide. Final report. 
(ICF, Inc., Washington, DC (USA)). Nov 1984. Contract 
AC05-840R21400. 90p. NTIS, PC A05/MF A01; GPO 
Dep. File Number DE85013089. 

The purpose of this report is to describe the methodology 
and use of the National Utility Financial Statement (NUFS) model. 
NUFS is a financial model used by the Energy Information Admin- 
istration (EIA) to forecast financial variables for the electric utility 
industry. This model was originally developed in 1981. Since this 
time, the model has undergone continual modifications and im- 
provements. The NUFS methodology is now embedded in the 
Electricity Market Module of the Intermediate Future Forecasting 
System (IFFS) in which it is used to forecast electricity prices and 
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financial parameters for the electric utility industry. In addition, the 
NUFS methodology can be used in a similar manner in conjunction 
with the National Coal Model (NCM). This report is Volume I of a 
two volume set and describes in detail the model's methodology, 
inputs, outputs, and running procedures. Volume II is a 
Programmer's Manual for NUFS. These volumes are meant to re- 
place all earlier descriptions of the NUFS model and describe the 
current NUFS methodology as of September 1, 1984. 


27790 (DOE/NBB—0072-Vol.2) Documentation of the 
National en Financial Statement (NUFS) model. Volume 
II. Programmer's manual. Final report. (ICF, Inc., Washing- 
ton, DC (USA)). Nov 1984. Coctaaar AC05- 840R21400. 
113p. NTIS, PC A06/MF A0O1; 1; GPO Dep. File Number 
DE85013090. 

The purpose of this report is to describe the methodology 
and use of the National Utility Financial Statement (NUFS) model. 
NUFS is a financial model used by the Energy Information Admin- 
istration (EIA) to forecast financial variables for the electric utility 
industry. This model was originally developed in 1981. Since this 
time, the model has undergone continual modifications and im- 
provements. The NUFS methodology is now embedded in the 
Electricity Market Module of the Intermediate Future Forecasting 
System (IFFS) in which it is used to forecast electricity prices and 
financial parameters for the electric utility industry. In addition, the 
NUFS methodology can be used in a similar manner in conjunction 
with the National Coal Model (NCM). This report is Volume II of 
a two volume set and describes the computer code of NUFS. 
Volume I is a User’s Guide for NUFS which describes the method- 
ology, inputs, outputs, and running procedures. These volumes are 
meant to replace all earlier descriptions of the NUFS model and 
describe the current NUFS methodology as of September 1, 1984. 


27791 (DOE/RG/06569—T1) [Electric utility consumer 
protection on island of Guam]. Final report. (Guam Office of 
Consumer Services, Agana). 30 Jun 1980. Contract FGO1- 
78RG06569. 22p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85009406. 

This report describes the establishment and operation of the 
Guam Office of Consumer Services, created in 1977 for represent- 
ing consumers in electric utility matters. Much of the initial effort 
of the staff was to assist the newly created Guam Public Utilities 
Commission to become a viable entity. Electric service on the 
island of Guam is provided jointly by the Guam Power Authority, 
an autonomous agency of the Government of Guam and the United 
States Navy. For many years, customers have suffered from fre- 
quent outages, severe voltage fluctuation, and high rates. This 
Office spent nearly two years preparing a case on behalf of electric 
consumers in an effort to bring about changes in the utility. The 
hearing took seven months to complete. Our case focused on in- 
equities in the rate structure and operating inefficiencies. 


27792 (DOE/RG/10434—T1) Inconsistencies and dis- 
crepancies in methods of reporting power statistics data under 
current FPC requirements. (Technology Development of 
California, Inc., Santa Clara (USA)). [1985]. Contract 
ACO01-80RG10434. 66p. NTIS, PC A04/MF A01; GPO 
Dep. File Number DE85011237. 

The purpose of this report is to present the types of prob- 
lems encountered and to identify where possible, those Reporting 
System respondents, who in some manner have submitted their 
Power System Statement inconsistent with Federal Power Commis- 
sion (FPC) reporting requirements. This information will aid the 
Department of Energy (DOE) in the assessment of the effective- 
ness, validity and efficiency of current FPC requirements, and 
power statistics reporting functions, thereby demonstrating areas 
for improvement. Approximately 2700 electric systems filed Power 
System Statements with DOE for the year 1979 to document peak 
load and energy delivery information. Of these, about one-half 
(54%) submitted statements with errors and one-half (46%) submit- 
ted statements without errors of the type described in this report. 
Of those systems whose statements contained errors, many included 
more than one category of error. The statistics indicate that the 
highest percentage of errors occur in: (1) Category 2 - method of 
reporting statistics in units of power and (2) Category 9 - method 
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of reporting category classifications for energy delivered to ulti- 
mate consumers. 


27793 (EPRI-EA—4019) Industrial end-use planning 
methodology (INDEPTH): recommended design. Final report. 
Griffin, J. (Battelle Columbus Labs., OH (USA)). May 1985. 
124p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T185920624. 

Forecasting industrial electricity use calls for complicated 
analyses of a vast array of economic variables, regional variations, 
and industry differences. The INDEPTH forecasting system, which 
combines the best features of econometric, process, and end-use 
models, will give utilities a sophisticated tool for forecasting service 
area demand. 


27794 (EPRI-EL—3951) Detection of electric meter tam- 
pering. Final report. Rausch, R.A. (Honeywell, Inc., Rose- 
ville, MN (USA). Technology Strategy Center). Mar 1985. 

5p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T185920562. 

Meter tampering cuts utility revenues. A new system devel- 
oped in this study can detect such tampering by use of a visible in- 
dicator that is destroyed if the meter socket cover is removed. The 
device is inexpensive and can be retrofitted to existing installations. 


27795 (LA—10285-MS) Future market for electric gener- 
ating capacity: technical documentation. Sutherland, R.J.; 
Ford, A.; Jackson, S.V.; Mangeng, C.A.; Hardie, R.W.,; Ma- 
lenfant, RE. (Los Alamos National Lab., NM (U SA)). Mar 
1985. Contract W-7405-ENG-36. 314p. NTIS, PC Al4/MF 

A01; GPO Dep. File Number DE85011885. 

This study focuses on the amount and characteristics of elec- 
tric generating capacity that will be ordered and brought on line in 
the United States by the year 2000. The study methodology in- 
cludes an aggregate market analysis, a detailed financial simulation 
analysis of two utilities, and field interview results of 33 utilities and 
12 cogenerating companies. We estimate that approximately 300 
GWe of new electric generating capacity will be ordered and 
brought on line in the United States by the year 2000. However, 
utilities have a particularly strong preference for avoiding the finan- 
cial risks associated with building baseload generating stations. This 
aversion toward financial risk raises the question of whether utilities 
will be able to meet the demand for power in the mid-1990s. In the 
future, smaller plants will be preferred, although there will be some 
demand for medium-sized plants. Preferred plants will have shorter 
and more predictable lead-times and lower and more predictable 
capital costs. Under present conditions utilities will not order nucle- 
ar plants, and a large number of changes are necessary before this 
market is revived. Many utilities would like to see the changes nec- 
essary to revive the nuclear power industry. 


27796 (ORNL/TM—9469) Outlook for electricity supply 
and demand. Samuels, G. (Oak Ridge National Lab., TN 
(USA)). Apr 1985. Contract AC05-840R21400. 122p. NTIS, 
PC A06/MF A01; GPO Dep. File Number DE85011880. 
This report examines energy use trends, and the factors un- 
derlying these trends for the residential, commercial, and industrial 
sectors. Projections of future uses of electricity and nonelectrical 
energy are estimated from these trends. Growth rates from 1980 to 
2000 are estimated to be 1.8 to 2.3%/year for electricity, 0.1 to 
0.5%/year for nonelectrical energy, and 0.9 to 1.4%/year for pri- 
mary energy. The examination of past energy use suggests that the 
rapid growth from 1950 to 1970 was self-limiting and that the oil 
price shocks of the 1970s were a catalyst that ended this rapid 
growth. Utility projections of future generating capability and peak 
demand indicate that average reserve margins for the contiguous 
United States should be adequate through 1992. However, the sen- 
sitivity of reserve margins to the demand growth rate, combined 
with a long lead time required to add economical capacity, has led 
to concerns about the adequacy of future electricity supply. Two 
approaches to lessen the probability of future electricity shortages 
would be (1) to permit “banking” of future sites to cut the required 
lead time in about one half, and (2) to treat conservation and load 
management as supply options and channel capital into the most ec- 
onomical options to meet future service needs. 35 refs., 38 figs. 
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REFER ALSO TO CITATION(S) 26773, 27751, 27752, 27761, 27775, 27849, 
27890, 27893 


27797 (NP—5770292) Analysis of farming energy re- 
quirement and investigation of the — of rising energy 
prices on individual Nueesch, K. (Eidgenoes- 
sische Technische Hochschule, Zurich (Switzerland)}. 1982. 
170p. (In German). NTIS (US Sales Only), PC A08/MF 
AO1. File Number DE85770292. 

The agricultural sector, although claiming less than 2% of 
the total direct energy consumption of Switzerland, is confronted 
with the energy problem in different respects. In a first part the me- 
thodical bases for an energetical analysis of agricultural production 
are elaborated. As shown by a comparison of different studies, the 
method used and especially the determination of the system limits 
have a decisive influence on the results and what consequences are 
to be deduced from it. Secondly, the consumption of energy is ana- 
lysed at the level of the agricultural production as a whole, entre- 
preneurial units and individual products. Besides the purely energe- 
tical analysis other aspects, especially economic ones, are also taken 
into consideration. Thirdly, businesses of different sizes and produc- 
tion structures serve as examples for demonstrating the impact of 
different stages of energy price increases on the production and fi- 
nancial result of individual enterprises. 


27798 (NP—5901447) Malawi urban energy survey. 
(Ministry of Forestry and Natural Resources, Lilongwe 
(Malawi). Energy Studies Unit). Sep 1984. 42p. NTIS (US 
Sales Only), PC A03/MF A011. File Number DE85901447. 
Between December 1982 and May 1983 the Energy Studies 
Unit (ESU) carried out a survey of energy use in Malawi's four 
major cities: Blantyre (1983 urban population about 310,000), Li- 
longwe (142,000), Zomba (38,000), and Mzuzu (23,000). Together, 
these cities accounted for 79% of all people classified as “urban” in 
the last national census, which was carried out in 1977. Results of 
the survey are intended to assist Government in developing appro- 
priate energy policies for urban areas. Our particular interest is in 
wood energy, on which these areas will continue to depend for 
some time. Although emphasis was on wood fuels, background in- 
formation was gathered on other sources of energy as well. Alto- 
gether, we collected data on: fuels used in urban households; wood 
fuels used by urban institutions (military, hospitals, schools, etc.); 
the reasons why various fuels are preferred for given jobs; changes 
in fuel use; household expenditures for fuels; sources and prices of 
firewood and charcoal; and amounts of firewood and charcoal con- 
sumed each year. The questionnaire is included in Appendix A. 


2990 Unconventional Sources And Power Generation 


REFER ALSO TO CITATION(S) 27203, 27265, 27266, 27310, 27317, 27336, 
27968, 27969, 27970, 27971 


27799 (DOE/BP—394) Pacific Northwest and Alaska 
Bioenergy Program yearbook. (USDOE Bonneville Power 
Administration, Portland, OR). Feb 1985. 28p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE85011970. 

The aim of the Pacific Northwest and Alaska Bioenergy 
Program is comprehensive development of regional resources and 
applications to promote the efficient and environmentally sound uti- 
lization of biomass as an energy source. As an outreach effort, the 
program brings together representatives from government, institu- 
tions, academia, and industry interested in furthering the use of bio- 
mass to meet the energy needs of the future. This report surveys 
the activities and achievements of the program in the last year. 
Highlights from 1984 include: overviews of the Regional Biomass 
Energy Program and the National Biofuels Program; continued 
publication of the Bioenergy Bulletin which is now a quarterly 
newsletter contained in the pages of Biologue; completion of two 
major demonstration projects on double-entry harvesting; findings 
on Seattle City Light's five year study of growing trees as energy 
crops; continued research into the effects of increased residue re- 
moval on air pollution reduction and nitrogen loss from prescribed 
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fires; completion of a cogeneration study at the Wind River Nurs- 
ery; and a glossary of bioenergy terms. 


27800 (DOE/BP—395) PYUSDOE Bonn a — 
bioenergy program glossary. mneville Power 
Administration, Portland, OR). Feb 1985. 6p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85011740. 

In addition to the glossary for the bioenergy program, a 
table with physical constants for individiual gases most frequently 
found in fuel gases is presented in this publication. 1 tab. 


27801 (EUR—7984-EN(2.ed.)) Solar Energy R and D 
Programme. (Commission of the Euro Communities, 
Brussels (Belgium)). Jul 1983. 68p. Commission of the Euro- 
pean Communities, Brussels, Belgium. 

The Solar Energy Research and Development Programme 
of the European Community covers the period of 1979-1983. The 
volume of subsidies amounts to 46 mio ECU. The R and D pro- 
gramme is divided into 8 project sections each covering main ac- 
tivities. The report contains the names of the applicants, the project 
planned, the project number, and duration for more than 420 appli- 
cants in the individual project sections. 


27802 (EUR—8241-FR) Modelling of an economic analy- 
sis of a low-enthalpy geothermal project. (Commission of the 
European Communities, Luxembourg. Directorate-General 
for Information, Market and Innovation). 1984. 89p. (In 
French). Commission of the European Communities, Lux- 
embourg. Office of Official Publications of the European 
Communities. 

In 1980, the BRGM carried out a study entitled "Technical 
and economic feasibility of low-enthalpy geothermal projects in 
Europe’. Two computer models were developed for this purpose: - 
ECOGET, which determines the exploitation characteristics of the 
system (temperatures, distance between wells, pressures and pump- 
ing power) from those of the reservoir or from the well geometry - 
ECOGES, for calculating the investment and exploitation costs and 
the main energy and economic balances of a geothermal system. 
The latter, which was originally based on the 1979 cost level, had 
to be updated in 1982 following a high-cost period in 1981 and a 
significant drop of the cost level in mid-1982. The present report 
presents new findings obtained on this basis. It concentrates on the 
ECOGES model; for a description of the ECOGET model, the 
reader is referred to BRGM report No. 80 SGN 827 GTH. 


27803 (NMERDI—2-73-4217) Identification of New 

Mexico renewable energy/conservation demonstration 

mony Final report. Schaefer, J.F. (New Mexico Solar 

Inst., Las Cruces (USA)). Apr 1985. 27p. NTIS, PC 

ADA AOl - NMERDI, Univ. of New Mexico, 457 

m SE, Albuquerque, NM 87108. File Number 
DESSIOIAIG. 

During the period December 1984 through February 1985 
the New Mexico Solar Energy Institute conducted a statewide 
search for renewable energy or conservation technology projects 
which met certain criteria. The major criteria were that the project 
had to be cost-effective, implementable in the near term with low 
technical risk, and have high potential for capturing public aware- 
ness of the potential benefits of applying such technology. Ideas 
were solicited from mayors, county managers, and a variety of 
other state and local officials and Institute contacts. During the 
search approximately 66 projects were considered, and of these, 
twenty-three were subjected to site visits. Ten candidate projects 
were studied in substantial detail. A prioritized list of five projects 
is suggested for implementation. 


27804 (NMERDI—2-73-4621) New Mexico solar and 
wind energy tax credit impact assessment study. Final report. 
Bos, P.B. (Polydyne, Inc. and Associates, San Mateo, CA 
(USA)). May 1985. 155p. NTIS, PC A0O8/MF AOI - 
NMERDI Univ. of New Mexico, Suite M, 457 Washington 
SE, Albuquerque, NM 87108. File Number DE85901467. 
The direct and indirect impacts of extension or termination 
of the New Mexico and federal residential solar energy tax credits 
were assessed. The potential markets and future market penetration 
of active and passive residential solar energy systems were project- 


ERA-10/15 / 3818 


ed for the alternative possible federal and state tax credit scenarios. 
The analysis indicates that sales will decline even with extension of 
the tax credits, and that the termination of either or both credits 
will result in major decline in active system sales and a smaller de- 
cline in passive system sales. 


27805 (NP—5751664) Long-term plan for research con- 
cerning use of biomass for power purposes. Kofod, E.O. 
(Styregruppen for Forskning Vedroerende ‘Anvendelse af 
Biomasse til Energiformaal k)). Jul 1983. 55p. (in 
Danish). NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE85751664. 

The future question of priorities in biomass research will be 
solved on the basis of technical economic and social considerations. 
The Board prepared a number of surveys over processes used for 
particular biomass types and criteria of process choice and rentabi- 
lity. These surveys are based on experience from numerous projects 
and will be updated in future with new results available. Informa- 
tion about the technologic advances in particular technologies in 
Denmark and abroad is collected as well as primary energy forms, 
optimum plant dimensions and problems in prospective uses (envi- 
ronment, waste products ect.). Estimation of various economic and 
social aspects of biomass use is attempted. For practical reasons the 
biomass types in the present report are divided into 4 groups: the 
dry ones (straw, wood, household wastes), liquid ones (> 65% 
water) (such as animal manures marine macroalgae etc), carbohy- 
drates (potatoes etc) and plant oils (rape seed oil). Biomass energy 
can be utilized either by direct heat production by means of com- 
bustion, or be converted into gaseous/liquid fuels. The following 
processes are considered: wet combustion, hydrolysis/digestion, 
thermochemical methods for liquid fuel production, gasification, 
pyrolysis, catalytic liquefaction. 


27806 (NP—5751668) Study of combined collective re- 
newable power plants. Pt. 3. Description of heat producing 
plants. Systems combinations. Straw-fueled boiler/Solar heat- 
ing. Straw-fueled boiler/Biogas. Straw-fueled boiler/Heat 
pump. Heat pump/Solar heating. Heat pump/Biogas. (Esben- 
sen og Korsgaard Raadgivende Civilingenioerer, Copenha- 
gen (mater). [1985]. 213p. (In Danish). NTIS us § Sales 
Only), PC A10/MF A0O1. File Number DE85751668. 

EFP-82. 

Technical and economic conditions for combined heat- 
power plants based on renewable energy sources are described. 
There are given examples of system solutions for heat production 
which are considered realistic as heating alternative in small com- 
munities. Energy resources necessary to provide heat in small com- 
munities using integrated combined systems are evaluated. Various 
heat-producing plants are compared with regard to their economy. 


27807 (NP—5900480) Iowa biomass resource assessment. 
Final report. (iowa Energy Policy Council, Des Moines 
(USA)). 21 Jan 1985. 16p. NTIS, PC A02/MF AOI. File 
Number DE85900480. 

The Iowa Energy Policy Council (EPC) established three 
major goals under its first year involvement with the Council of 
Great Lakes Governors (CGLG) Biomass Program: (1) Inventory 
biomass resources and assess current uses of these resources; (2) 
Determine the major constraints to further developing these re- 
sources; (3) Research the potential of using alternative crops as an 
energy source. These goals are in line with the overall objectives of 
the CGLG Biomass Program of developing short-term biomass 
technologies. In 1983, the EPC has brought biomass technologies 
into a much greater focus. In order to accomplish the stated goals, 
the EPC has undertaken a number of programs and has been in- 
volved with various groups which have an interest in biomass. Ef- 
forts include surveying groups which have the potential for using 
biomass resources, conferences which have included biomass topics, 
and task force meetings specifically addressing certain biomass de- 
velopments. A research project was also conducted involving 
forage sorghum as an energy source. A contract was negotiated be- 
tween St. Lukes Regional Medical Center, in cooperation with 
Pioneed Seed Inc., to plant, harvest and burn sorghum in an incin- 
erator. The goal of this program was to evaluate the economics and 
environmental impacts of using sorghum as an energy crop. Prelim- 
inary results of the program are promising, however, completion of 
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the contract was not feasible due to unusually large amounts of 
rainfall at the research site. As a result of EPC’s programs, there is 
greater awareness of biomass’ role in providing for Iowa's energy 
needs. There is also an understanding of why these resources have 
not been used more in Iowa. In the coming year, the EPC hopes to 
address these constraints through educational programs, research, 
development and demonstration projects. 


27808 Developing renewable energy in America’s heart- 
land: problems and solutions. Morehouse, J. (Storm Lake 
—— Works, Inc., Storm Lake, IA). pp 759-762 of 

oe in Passive Solar Energy Systems. Hayes, J.; An- 
drejko, D.A. New York, NY; American Solar Energy Soci- 
ety Inc. (1983). (CONF-830929—). 

From 8. national passive solar conference; Santa Fe, NM, 
USA (5 Sep 1983). 

The development of renewable energy sources in rural 
America is beset by many problems. These problems include the 
present recession, low grain and livestock prices, uninformed lend- 
ers, inconsistent government policies, lack of ethical and quality 
standards in the renewable energy industry and political resistance 
from governmental and conventional energy industries. Solutions to 
these problems must be enacted vigorously and simultaneously. 
Some possible actions would include government sponsored grain 
support programs, an industry sponsored education program for 
rural lenders, lobbying efforts on federal and state levels, deregula- 
tion of natural gas, formation of county solar energy associations 
and industry wide ethical and quality standards. 


27809 Progress in passive solar energy systems. Hayes, 
J.; Andrejko, D.A. New York, NY; American Solar Energy 
Society Inc. (1983). 1052p. (CONF-830929—). Publications 
Office, 110 West 34th Street, New York, NY 10001. 

From 8. national passive solar conference; Santa Fe, NM, 
USA (5 Sep 1983). 

This book presents the papers given at a conference spon- 
sored by the US DOE, the Solar Energy Research Institute, So- 
larVision, Inc., and the Southern California Solar Energy Society. 
The topics considered at the conference included sizing solar 
energy systems for agricultural applications, a farm scale ethanol 
production plant, the EEC wind energy R&D program, the passive 
solar performance assessment of an earth-sheltered house, the 
ARCO 1 MW photovoltaic power plant, the performance of a den- 
dritic web photovoltaic module, second generation point focused 
concentrators, linear fresnel lens concentrating photovoltaic collec- 
tors, photovoltaic conversion efficiency, amorphous silicon thin 
film solar cells, a photovoltaic system for a shopping center, photo- 
voltaic power generation for the utility industry, spectral solar radi- 
ation, and the analysis of insolation data. 


27810 The EEC wind energy R + D programme. 
Schmid, J. (Fraunhofer-Inst. fur Solare Energiesystems, 
Freiburg). pp 797-799 of Progress in Passive Solar Energy 
Systems. Hayes, J.; Andrejko, D.A. New York, NY; Ameri- 
can Solar Energy Society cs (1983). (CONF- 830929—). 

From 8. national passive solar conference; Santa Fe, NM, 
USA (5 Sep 1983). 

Wind energy appears to be one of the most promising alter- 
native energy sources in many countries of the European Commu- 
nity. The rate of progress in wind energy research and commercial 
exploitation is increasing rapidly. However, there are still uncer- 
tainties in the energy potential assessment, aeroelastic stability, 
structural dynamics and grid interface problems. It is becoming in- 
creasingly evident that wind energy technology is extremely com- 
plex and has often been underestimated in the past. It was the ob- 
jective of the first EEC wind energy R + D programme to assess 
the wind energy potential in the community, to identify promising 
sites and to collect information about existing wind turbines. It 
should be remembered that in European countries, the development 
of wind turbines has a long tradition and there is therefore a wealth 
of previous experience. 
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27811 (NASA-TM—83770) Potential impact of new 
power system technology on the design of a manned space sta- 
tion. Fordyce, J.S.; Schwartz, H.J. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). 1984. 11p. (CONF-8405311—1). NTIS, 
PC A02/MF A0O1. File Nunes DE85901309. 

From 14. international symposium on space technology and 
science; Tokyo, Japan (28 May 1984). 

Large, more complex spacecraft of the future such as a 
manned Space Station will require electric power systems of 100 
kW and more, orders of magnitude greater than the present state of 
the art. Power systems at this level will have a significant impact 
on the spacecraft design. Historically, long-lived spacecraft have 
relied on silicon solar cell arrays, a nickel-cadium storage battery 
and operation at 28 V dc. These technologies lead to large array 
areas and heavy batteries for a Space Station application. This, in 
turn, presents orbit altitude maintenance, attitude control, energy 
management and launch weight and volume constraints. Size (area) 
and weight of such a power system can be reduced if new higher 
efficiency conversion and lighter weight storage technologies are 
used. Several promising technology options including concentrator 
solar photovoltaic arrays, solar thermal dynamic and ultimately nu- 
clear dynamic systems to reduce area are discussed. Also higher 
energy storage systems such as nickel-hydrogen and the regenera- 
tive fuel cell (RFC) and higher voltage power distribution which 
add system flexibility, simplicity and reduce weight are examined. 
Emphasis is placed on the attributes and development status of 
emerging technologies that are sufficiently developed that they 
could be available for flight use in the early to mid 1990's. 
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27812 (CONF-840677—Summs., pp 210-213) Fuel cell 
electrocatalysts. McBreen, J.; Linkous, C.A.; O’Grady, 
W.E.; Melo, A.V.; Florit, M.I. (Brookhaven National Lab., 
Upton, NY). Jun 1984. NTIS, PC All/MF AOl. File 
Number DE84013679. Contract AC02-76CH00016. 

From 6. DOE battery and electrochemical contractors’ con- 
ference; Washington, DC, USA (25 Jun 1984). 


27813 (DOE/ET/10815—101) [MHD generator CFFF]. 
Quarterly technical progress report, July-September 1984. 
(Tennessee Univ., Tullahoma (USA). Space Inst.). Apr 
1985. Contract AC02-79ET10815. 57p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE85010679. 

Three tests in the LMF3 test series at the DOE Coal Fired 
Flow Facility were conducted and preliminary data are presented. 
The purpose of these tests were to oxidize the tubes in the super- 
heater test module (SHTM), check out the operation of these new 
components and their control systems, and to observe the tube foul- 
ing for an extended operation on coal without sootblowing, respec- 
tively. The preparation for these tests involved modification to the 
slag tap to move it up to a hotter region in the furnace and to the 
cooling water system to increase the inlet temperature to avoid 
condensation. The Clarkson pinch valve to provide an additional 
measure of control for the dense phase coal flow system was used 
for the first time and performed well. Instrumentation and diagnos- 
tics used during the tests and plans for future uses are discussed. A 
dense phase coal transport theoretical model is presented and com- 
pared with experimental data. Actions on the design and procure- 
ment of the baghouse and electrostatic precipitator for particulate 
cleanup in the flow train are discussed. Finally, the status of the 
seed regeneration research, which currently involves the study of 
the various processes for seed regeneration, is presented. 6 refs., 24 
figs., 5 tabs. 
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27814 (DOE/ET/10815—109) 1984 annual site environ- 
mental monitoring report for the DOE Coal Fired Flow Facil- 
ity. Winkleman, J.A.; Cooper McLean, J.A.; Lynch, T.P.; 

Casey, J.L.; Foote, IP; a J.H. (Tennessee Univ., 
Tullahoma (USA). .). 1984. Contract AC02- 
79ET10815. 92p. dre FC A05/MF A0Ol1; 1; GPO Dep. 
File Number DE8501 1800. 

The University of Tennessee Space Institute (UTSI) is locat- 
ed on a small area lake in Southern Middle Tennessee in an envi- 
ronmentally responsive area. This area is a 160 square kilometers 
(40,000 acre) managed preserve and as such provides an ideal set- 
ting for the Magnetohydrodynamic (MHD) Coal Fired Flow Facil- 
ity (CFFF). The area is ideal since (a) the ambient baseline and 
impact studies can be carried out with minimum interference from 
other local sources, and (6) MHD tests can be evaluated without 
noticeably interfering with nearby towns. The pollution control and 
environmental effort at the CFFF consist of the acquisition and 
analysis of sufficient data to (a) validate computational models 
needed to design MHD/steam coal fired power plants for control 
of NO/sub x/, SOs, and particulate levels, and (b) document ambi- 
ent baseline and impact studies for air, water and terrestrial quality. 
The MHD environmental program has been in progress for several 
years and a data base has been generated for all areas of the moni- 
toring program. The objective of this report is to present an annual 
1984 environmental monitoring report for the Department of 
Energy's Coal Fired Flow Facility, Tullahoma, Tennessee. 


27815 Modeling of cathode wall nonuniformities in MHD 
power generators. Sadovnik, I.; Pian, C.C.P. (Avco Everett 
Research Lab., Inc., Everett, MA). AIAA Paper; No. 85- 
0136, vp(1985). 
80ET 15614. 


(CONF-850136—). Contract AC22- 

From 23. AIAA aerospace sciences meeting; Reno, NV, 
USA (14 Jan 1985). 

The effect of cathode wall nonuniformities on the electrical 
performance of Faraday loaded generators is modeled analytically. 
An approximate three-dimensional model is formulated to deter- 
mine the distributions of the electrical variables within the MHD 
channel in the presence of cathode nonuniformities. Nonuniformi- 
ties in this model are treated as a coarser resegmentation of the 
cathode wall. In addition, a two-dimensional electrical model is 
used to study the effects of cathode slag shorting on local electrical 
characteristics. These two models are described and calculated re- 
sults using both models are compared with experimental data. 


27816 MHD power conversion system for NERVA reac- 
tor. Seikel, G.R.; Condit, W.C. (SeiTec, Inc., Cleveland, 
OH). AIAA Paper; No. 85-0139, vp(1985). (CONF-850136— 


). 

From 23. AIAA aerospace sciences meeting; Reno, NV, 
USA (14 Jan 1985). 

Optimized linear magnetohydrodynamic (MHD) systems to 
produce 200 MWe for 1000 seconds are defined. For the specific 
mission envisioned, a mass flow of 45.36 Kg/sec (100 lbs/sec) of 
hydrogen is available to the system. Westinghouse NERVA reactor 
technology can heat this mass flow of hydrogen to 2550 K at a 
pressure of 12 atm. This hydrogen flow is assumed to be seeded 
with cesium to obtain the required MHD generator conductivity. 
For each MHD system concept considered, the MHD generator 
design was optimized in terms of operating Mach number, load pa- 
rameter, and cesium seed fraction. The simplest concept, an open- 
cycle MHD system, is optimized by minimizing the total magnet 
plus cesium seed mass. The resulting magnet and magnet plus seed 
mass are 44092 and 54143 Kg respectively. The second concept 
considered was an open-cycle MHD system with seed recovery 
and reuse. It is mene by minimizing the magnet mass. The re- 
sulting magnet s is 40110 Kg. A third concept, a closed-cycle 
MHD system, was ite considered. If only equilibrium conductivity 
is considered, cesium seeded hydrogen is shown to be the more at- 
tractive than cesium seeded helium, and the optimum generator 
would be identical to that for the open-cycle MHD system with 
seed recovery. 
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27817 (DOE-tr—273-Vol.5) Eighth international confer- 
ence on MHD electrical power generation. Volume 5. (AN 
SSSR, Moscow. Inst. Vysokikh Temperatur). 1983. Transla- 
tion source information not available . (CONF-830906— 
Vol.5-Trans.; OLS—84-115). 344p. NTIS, PC A15/MF 
A01; 1; GPO Dep. File Number DE85007753. 

From 8. international conference on MHD electrical power 
generation; Moscow, USSR (12 Sep 1983). 

The eighth international conference on "MHD Electrical 
Power Generation” was held in Moscow, USSR, September 12-18, 
1983. Thirty-seven papers in Volume 5 have been entered individ- 
ually into EDB and ERA. The sessions in Volume 5 covered coal- 
fired MHD generators, pulsed MHD generators for geophysical 
surveys and magnetic fluid. The papers are in English. 


27818 (DOE-tr—273-Vol.5, pp VP11.1-VP11.16) Dy- 
namics of a magnetic-fluid seal. Rakhuba, V.K.; Samoilov, 
V.B.; Chernobai, V.A. (Lykov Institute of Heat and Mass 
Exchange, Belorussian SSR). 1983. Translation source infor- 
mation not available . NTIS, PC A15/MF AOl1. 

From 8. international conference on MHD electrical power 
generation; Moscow, USSR (12 Sep 1983). 

In Eighth international conference on MHD electrical power 
generation. Volume 5. 

The sealing of rotating shafts during translation of motion 
into chambers under different amounts of pressure is the main area 
where magnetic-fluid seals are used. As for the designs of magnetic- 
fluid seals (MFSs), most of them have as their basis the elementary 
sealing assembly schematically illustrated in Figure 1. This embodi- 
ment of an MFS, which may be called the traditional design by 
virtue of its widespread use, has already been studied quite thor- 
oughly, both experimentally and theoretically. The optimal shape of 
the magnetic-field concentrator (the pointed part of the pole facing 
the shaft) and the magnetic field in the gap of the MFS have been 
determined, and the nature of the dependence of the maximum 
drop Ap in the pressure contained by the seal on the saturation 
magnetization J of a ferromagnetic fluid (FMF) and on the width z 
of the gap being sealed has been established. Our research enables 
us to assert that for shat rotational velocities of more than 20 m/s, 
forced cooling of the poles of an MFS is a necessary condition for 
a long operating life. Here the most effective additional procedure 
that ensures prolonged operation of the device is periodic supple- 
mental injection of ferromagnetic fluid into the MFS. Meeting these 
requirements will make it possible to use FMF in high-velocity 
magnetic-fluid seals using not only vacuum oils, but also ordinary 
mineral oils. 9 refs., 4 figs., 1 tab. 


27819 (DOE-tr—273-Vol.5, pp VP15.1-VP15.4) Hydro- 
dynamics of interfaces in electromagnetic fields. Taktarov, 
N.G. (Mordovian State Univ., USSR). 1983. Translation 
source information not available . NTIS, PC A15/MF AO1. 

From 8. international conference on MHD electrical power 
generation; Moscow, USSR (12 Sep 1983). 

In Eighth international conference on MHD electrical power 
generation. Volume 5. 

This paper examines phenomena that arise at the interface of 
bulk phases in an electromagnetic field. The first part of the paper 
prfesents the results of an experimental study of films of magnetiza- 
ble surfactants. The second part of the paper examines the hydro- 
dynamics of the phase interfaces (e.g., the surface of a liquid metal) 
in an electric field. Allowance is made for the magnetic field associ- 
ated with the currents flowing over the phase interface. General 
problems of building models of two-dimensional continue in an 
electromagnetic field are considered. The boundary conditions for 
the electromagnetic quantities are derived from Maxwell's micro- 
scopic equations. The methods of nonequilibrium thermodynamics 
are used to examine the derivation of the equations of motion of a 
multicomponent two-dimensional continuum in an electromagnetic 
field with consideration for surface chemical reactions, component 
diffusion, the mass exchange of a two-dimensional continuum with 
bulk phases, and the effect of deformation of the surface of a con- 
tinuum on the nature of surface processes. 
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27820 (N—85-13894) High temperature thermoelectric 
energy conversion. Wood, C. (Jet Propulsion Lab., Pasadena, 
CA (USA)). Apr 1984. 17p. NTIS, PC A1l4/MF AO. 

In NASA, Lewis Research Center, space power, 171-187 p. 
(N—85-13880 05-20). 

The electronic and thermal transport properties of the most 
promising material systems for high temperature thermoelectric 
energy conversion are discussed from a theoretical and experimen- 
tal viewpoint. Rare earth chalcogenides and boron-rich borides are 
considered in terms of thermal conductivity and transport mecha- 
nisms. Rare earth chalcogenides are generally n-type semiconduc- 
tors and boron-rich borides are generally p-type semiconductors. 


27821 (N—85-13905) Thermoelectric and thermionic con- 
version technology. Mondt, J.F.; Ambrus, J.H. (Jet Propul- 
sion Lab., Pasadena, CA (USA)). Apr 1984. 7p. NTIS, PC 
A14/MF AOl1. 

In NASA, Lewis Research Center, space power, 301-307 p., 
(N—85-13880 05-20). 

Applied research and technology efforts in thermoelectric 
and thermionic programs were recommended that will enable space 
power systems for the nation’s future space missions. Specifically it 
was argued that the effort in thermoelectric materials technology 
be broadened with the objective of obtaining a material with a 
Figure of Merit greater than 1.0 x 10(-3)/K for hot junction tem- 
peratures of 1100 to 1500 K. The recommended effort in thermion- 
ics is to pursue technology programs that will result in an under- 
standing and lifetime prediction methodologies for fuel-emitter and 
sheath-insulator behavior as a function of operating time and tem- 
perature. Also it is recommended that an effort be initiated that 
combines the thermoelectric, thermionic and power electronic tech- 
nologies into a program to develop the technology for high temper- 
ature, high radiation resistant, and high current electronic switches. 


27822 Thermoelectric generator and method for the fabri- 
cation thereof. Benson, D.K.; Tracy, C.E. US Patent Appli- 
cation 6-636,751. 1 Aug 1984. 23p. Contract AC02- 
83CH10093. 

A thermoelectric generator using semiconductor elements 
for responding to a temperature gradient to produce electrical 
energy with all of the semiconductor elements being of the same 
type is disclosed. A continuous process for forming substrates on 
which the semiconductor elements and superstrates are deposited 
and a process for forming the semiconductor elements on the sub- 
strates are also disclosed. The substrates with the semiconductor 
elements thereon are combined with superstrates to form modules 
for use as thermoelectric generators. 
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27823 (AD-A—150663/3/XAB) Research on thermionic 
plasmas. Final report, 15 January 1983-30 June 1984, Main, 
G.L.; Lam, S.H. (Princeton Univ., NJ (USA). Dept. of Me- 
chanical and Aerospace Engineering). 13 Jun 1984. 157p. 
NTIS, PC A08/MF AO1. 

Emitter sheath phenomena are important in thermionic 
energy converters because the emitter sheath forms the boundary 
conditions for the plasma in the gap and controls both the ion loss 
rate and the loss rate of hot (3000 K) plasma electrons to the emit- 
ter. This thesis examines three expected emitter sheath phenomena 
and their effects on converter performance: (1) reflection of ions 
coming from the plasma; (2) ions trapped in the double emitter 
sheath; and (3) surface-emission ions. Inclusion of these 3 phenom- 
ena combined with elimination of previous sheath approximations 
requires careful analysis and calculation of the sheath structure. It is 
shown that the Bohm matching condition must be generalized to 
insure that self-consistency prevails throughout the entire sheath 
and not just at the plasma-sheath interface. It is also shown that 
plasma ion distribution coming into that sheath must have its low- 
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energy ions cut off to produce a self-consistent collisionless sheath, 
and that each of these emitter sheath phenomena reduces the nor- 
malized (by plasma density) net loss rate to the emitter. Each of 
these phenomena also raises the normalized plasma density adjacent 
to the emitter. The higher plasma density at the emitter causes a 
greater increase in the loss of hot plasma electron energy to the 
emitter than the corresponding decrease in the loss of ionization 
energy (carried by the ions) to the emitter. Therefore these emitter 
sheath phenomena increase arcdrop. Within the limitations of the 
current thermionic converter formulation, all three of these phe- 
nomena (which become significant at low currents) steepen the cur- 
rent-voltage characteristic. 
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REFER ALSO TO CITATION(S) 27202, 27377, 27812, 28229 


27824 (CONF-840677—Summs., pp 200-201) Fuel cell 
research and development. Huff, J.R.; Vanderborgh, N.E.; 
Murray, H.S.; Bobbett, R.E.; Springer, T.S.; Redondo, A.; 
Derouin, C.R. (Los Alamos National Lab., NM). Jun 1984. 
NTIS, PC All/MF A0O1. File Number DE84013679. 

From 6. DOE battery and electrochemical contractors’ con- 
ference; Washington, DC, USA (25 Jun 1984). 


27825 (CONF-840677—Summs., pp 202-205) Solid poly- 
mer electrolyte fuel cell. Lawrance, R.J. (General Electric 
Co., Wilmington, MA). Jun 1984. NTIS, PC Al1/MF AO1. 
File Number DE84013679. 

From 6. DOE battery and electrochemical contractors’ con- 
ference; Washington, DC, USA (25 Jun 1984). 


27826 (CONF-840677—Summs., pp 206-209) Alloy and 
redox catalysts for acid fuel cells for vehicles. 
Bett, J.A.S. Jun 1984. NTIS, PC All/MF AOl. File 
Number DE84013679. 

From 6. DOE battery and electrochemical contractors’ con- 
ference; Washington, DC, USA (25 Jun 1984). 


27827 (CONF-840677—Summs., pp 214-215) Corrosion 
of acetylene black in alkaline electrolyte at oxygen evolution 
potentials. Ross, P.N.; Sokol, H. (Lawrence Berkeley Lab., 
CA). Jun 1984. NTIS, PC All/MF A0Ol. File Number 
DE84013679. Contract AC03-76SF00098. 

From 6. DOE battery and electrochemical contractors’ con- 
ference; Washington, DC, USA (25 Jun 1984). 


27828 (CONF-840677—Summs., pp 216-218) Tetrafluor- 
oethane-1,2-disulfonic acid electrolytes for fuel cells. Cairns, 
E.J.; McLarnon, F.S. (Lawrence Berkeley Lab., CA). Jun 
1984. NTIS, PC Al1/MF AOl1. File Number DE84013679. 

From 6. DOE battery and electrochemical contractors’ con- 
ference; Washington, DC, USA (25 Jun 1984). 


27829 (CONF-840677—Summs., pp 219-222) Determina- 
tion of the effect of metallurgical variables on the electrocata- 
lytic properties of PtCr alloys with respect to the oxygen re- 
duction reaction. Glass, J.T.; Cahen, G.L. Jr.; Stoner, G.E. 
(Univ. of Virginia, Charlottesville). Jun 1984. NTIS, PC 
Al11/MF A01. File Number DE84013679. 

From 6. DOE battery and electrochemical contractors’ con- 
ference; Washington, DC, USA (25 Jun 1984). 


27830 (DOE/ER/04693—24) Defect interactions at high 
concentrations in solid oxide electrolytes. Final report, Janu- 
ary 1, 1978-January 31, 1985. Nowick, A.S. (Columbia 
Univ., New York (USA). Henry Krumb School of Mines). 
1985. Contract AC02-78ER04693. 16p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85011824. 

This project has covered the period from January 1, 1978 to 
January 31, 1985. Its principal aim has been to obtain a better un- 
derstanding of the nature of point defects and their interactions in 
the class of solid oxide electrolytes that possess the fluorite struc- 
ture. These electrolytes are oxygen-ion conductors which are of 
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considerable interest for applications to high temperature fuel cells 
as well as for use as oxygen probes and for thermodynamic meas- 
urements. The major work has been on CeO: which has turned out 
to be an excellent prototype of this class of oxides. Here ionic con- 
duction takes place through the migration of oxygen-ion vacancies 
(Vo) that are present as charge compensation for lower valent (M** 
or M*) dopant cations. In this work, we have concentrated on tri- 
valent dopant ions; initially Y°* was most extensively studied, but 
later different dopant ions of varying radii (e.g., La**, Gd** and 
Sc**) were introduced. The principal techniques brought to bear 
on these problems include, in addition to ionic conductivity meas- 
urement, the study of dielectric and anelastic relaxation. Two 
ranges of behavior were studied: a dilute range (= 1 mole % 
dopant) and a concentrated range. For the dilute range, consider- 
able understanding of the defect processes and a quantitative inter- 
pretation of the variation of conductivity and activation enthalpy 
with concentration was developed. For the concentrated range, 
such a detailed theory is still lacking, but the principal investigator 
is involved in a continuing collaboration with Dr. Richard Catlow 
(of University College, London) to use a computer simulation ap- 
proach for this purpose. 


27831 (DOE/ID/12495—T1) Application of fuel cells to 
chlorine-caustic technology. Topical report, February 24-Sep- 
tember 24, 1984. Gelb, A.; Garman, A.; Bloomfield, D.; Pi- 
peropoulou, H. (Physical Sciences, Inc., Andover, MA 
(USA)). Feb 1985. Contract FC07-841D12495. 114p. (PSI- 
TR—444). NTIS, PC A06/MF A0Ol; 1; GPO Dep. File 
Number DE85011017. 

The results of a systems analysis investigation of the applica- 
tion of fuel cell technology to the chlorine-caustic electrolytic in- 
dustry are presented. An energy and economic analysis of five sys- 
tems has been performed: (1) conventional diaphragm cell technolo- 
gy, (2) conventional diaphragm cell technology incorporating phos- 
phoric acid fuel cells, (3) conventional membrane cell technology, 
(4) membrane cell technology incorporating phosphoric acid fuel 
cells, and (5) a coupled membrane cell with alkaline fuel cell system 
(PSI system). Economic analysis of the cost benefits of implement- 
ing the PSI system indicates expected after-tax returns on invest- 
ment of between 30 to 60%, an extremely favorable result. The key 
parameters are the achievable current density in the alkaline fuel, 
the required catalyst cathode loading in the alkaline fuel cell and 
the lifetime of the alkaline fuel cell. The incorporation of phosphor- 
ic acid fuel cell technology into chlorine-caustic technology is also 
shown to be very cost effective. Anticipated after tax returns on 
the required capital investment are predicted to be comparable to 
that for the PSI system. A conclusion of this study is that several 
key parameters need to be experimentally determined in order to 
facilitate further development of the PSI system. These parameters 
include: (1) the electrical resistance of an available membrane in the 
environment dictated by the alkaline fuel cell; (2) the water trans- 
port through the membrane; and (3) required catalyst loadings of 
the alkaline fuel cell cathode. 


27832 (DOE/MC/19077—T5) Development of a hot gas 
cleanup system for integrated coal gasification/molten car- 
bonate fuel cell power plants. Quarterly technical progress 
report, August-November 1984. Lyke, S.E. (Pacific North- 
west Labs., Richland, WA (USA)). 1984. Contract AC21- 
82MC19077. 93p. NTIS, PC A05/MF A01; GPO Dep. File 
Number DE8501 1484. 


The program to develop a hot gas cleanup system for inte- 
grated coal gasification/molten carbonate fuel cell power plants is 
divided into the following six tasks: Project Plan and Design of Ex- 
periments; Exploratory and Supporting Studies; Design of Bench- 
Scale Development Reactor and Associated Equipment; Ordering 
of Equipment and Construction of Reactor and Associated Equip- 
ment; Bench-Scale H2S, COS, and HCl Absorption and Sorbent 
Regeneration Tests; and Engineering and Economic Assessment of 
the Process. Removal of H2S, COS and HCl was demonstrated at 
multiple levels of space velocity, temperature, pressure and steam- 
carbon dioxide back pressure. Data from regeneration experiments 
should allow projection of requirements for continued removal to 
less than 1 ppM HS under a variety of operating conditions. 6 
refs., 3 figs., 4 tabs. 
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27833 (DOE/MC/19077—T6) Development of a hot gas 
cleanup system for integrated coal gasification/molten car- 
bonate fuel cell power plants. Quarterly technical progress 
report, May-July 1984, Lyke, S.E. (Pacific Northwest Labs., 
Richland, WA (USA)). 1984. Contract AC21-82MC19077. 
63p. NTIS, PC A04/MF A01; GPO Dep. File Number 
DE85012576. 

The program to develop a hot gas cleanup system for inte- 
grated coal gasification/molten carbonate fuel cell power plants is 
divided into the following six tasks: Project Plan and Design of Ex- 
periments; Exploratory and Supporting Studies; Design of Bench- 
Scale Development Reactor and Associated Equipment; Ordering 
of Equipment and Construction of Reactor and Associated Equip- 
ment; Bench-Scale H2S, COS, and HCl Absorption and Sorbent 
Regeneration Tests; and Engineering and Economic Assessment of 
the Process. A low calcium sorbent has been fabricated and tested 
and preparations were nearly completed to begin the second phase 
of benchscale experiments. Results of the first phase experiments 
were correlated with an analytical model for fully developed break- 
through in a SSMS bed. The low calcium sorbent tests were 
marred by a component failure in the experimental system but 
seemed to show the expected improvement in performance. The 
salt composition Li/sub 1.1/K/sub 0.7/Ca/sub 0.1/COs was select- 
ed for phase two experiments. The breakthrough model will be 
used to project performance from bench scale experiments and pre- 
dict sensitivity to major parameter changes. 5 refs., 2 figs., 3 tabs. 


27834 (DOE/MC/19403—T1) Development of a hot gas 
cleanup system for integrated coal gasification/molten car- 
bonate fuel cell power plants. Quarterly progress report, April 
1-June 30, 1984, Anderson, G.L.; Berry, F.O. (Institute of 
Gas Technology, Chicago, IL (USA)). Jul 1984. Contract 
AC21-82MC19403. 18p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85011793. 

Under this program, the Institute of Gas Technology is con- 
ducting research in support of the development of both a high-tem- 
perature fuel-gas desulfurization process and a new, high-capacity 
sorbent for the removal of HCl and possibly other contaminants 
from coal-derived fuel gas at elevated temperatures for use in coal 
gasification/MCFC power plants. The high-temperature fuel-gas 
desulfurization process being developed by IGT is based on the use 
of a mixture of reactive metal oxide containing sorbents that can be 
regenerated with air. The goal of this research is to identify specific 
metal oxide containing sorbents for use in the process that when re- 
generated with air will directly produce elemental sulfur instead of 
SO2. If this can be achieved, then the need for treating the off-gas 
from regeneration of the sorbents can be eliminated. The new, 
high-capacity sorbent that IGT is developing for high-temperature 
HCI removal is an extension of IGT’s experience in media develop- 
ment for high-temperature thermal energy storage and molten car- 
bonate fuel cell development. The sorbent is a ceramic supported 
molten alkali carbonate salt containing media. The principal advan- 
tages expected of this sorbent over conventional solid-based sor- 
bents is (1) lower chloride residuals in the treated fuel gas, and (2) 
higher chloride capacity. A detailed discussion of the theoretical 
basis for both of these developments has been previously reported. 


27835 (DOE/MC/20094—T1) Trace contaminant remov- 
al from hot coal gas for molten carbonate fuel cell applica- 
tion. Quarterly technical progress report No. 5, October-De- 
cember 1984, Patel, P.S. (Energy Research Corp., Danbury, 
CT (USA) ). 1984. Contract AC21-83MC20094. 39p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE85011487. 

The overall objectives of this program are to conduct: labo- 
ratory-scale rate and capacity studies for sulfur adsorption on nickel 
to remove trace contaminants from. hot coal-derived fuel gas for 
the molten carbonate fuel cell; laboratory-scale rate and capacity 
studies for arsenic adsorption on nickel to purify hot coal-derived 
fuel gas from 10 ppM to 50 ppB arsenic; regenerability studies of 
these nickel sorbents; laboratory-scale studies of the effects of 
carbon deposition and other contaminants on nickel sorbent per- 
formance; and a process design study based on the above data for 
trace contaminant removal from hot coal gas. Sorbents 106 (Ni-Mo 
on alumina) and 112 (20% Ni on alumina) were selected for a de- 
tailed sorption/regeneration performance mapping. The effects of 
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changes in temperature, space velocity, coal gas composition, etc., 
on the sulfur sorption capacities of these two sorbents were exam- 
ined. Several different regeneration media were also evaluated. Re- 
generation experiments performed on sulfur-spent Sorbent 112 using 
steam, 1% air in steam and MCFC cathode exhaust at 500°C indi- 
cate unsatisfactory regenerability. Further evaluation of the regen- 
eration conditions will be continued to optimize the operating con- 
ditions. A thermodynamic study on the stability and reactivity of 
arsine and other arsenic species under relevant test conditic ns was 
also initiated. The experimental results indicate that the desired sub- 
ppM AsHs cleanup level is possible to achieve with Sorbent 106. 3 
refs., 7 figs., 6 tabs. 


27836 (DOE/MC/20212—1808) Effects of H2S on 
molten carbonate fuel cells. Literature review on the impact 
of SOQ, in the oxidant supplied to molten carbonate fuel cells. 
Remick, R.J. (Institute of Gas Technology, Chicago, IL 
(USA)). May 1985. Contract AC21-83MC20212. 29p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE8501 1698. 

The purpose ‘of this topical report is to identify available in- 
formation regarding the impact upon fuel cell performance of sulfur 
dioxide at ppM levels in oxidant gases supplied to molten carbonate 
fuel cells (MCFC). The general conclusions of this review are as 
follows: (1) The major source of sulfur dioxide in the oxidant is oxi- 
dized sulfur species coming from the fuel. (2) Sulfur dioxide in the 
oxidant can react with oxygen and carbonate to produce sulfate in 
the electrolyte. (3) Sulfate in the electrolyte is Faradaically trans- 
ported to the anode where it is reduced to hydrogen sulfide. (4) 
The major and thus far only identifiable mechanism for perform- 
ance loss in MCFC is caused by this hydrogen sulfide forming 
nickel sulfide on the anode. (5) There are a number of other chemi- 
cal reactions in which sulfur dioxide may participate which have 
not been investigated. Included in this group are the oxidation to 
sulfur trioxide and the corrosion of nickel and nickel oxide. 14 refs., 
3 figs., 2 tabs. 


27837 (DOE/MC/21184—T1) Interconnection materials 
development for solid oxide fuel cells. Second quarterly 
progress report, January 1-March 31, 1985. Lau, S.K. (Wes- 
tinghouse Electric Corp., Pittsburgh, PA (USA). Research 
and Development Center). 30 Apr 1985. Contract AC21- 
84MC21184. 28p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85012575. 

Oxygen loss at 1000°C from magnesium-doped lanthanum 
chromite at different oxygen partial pressures from 1 to 1 x 10~** 
atm has been measured in a flowing gas microweighing system. The 
results agree well with a calculated curve based on an assumed 
equilibrium of oxygen in the flowing gas, with ions, positive hole 
(h*) charge carriers and oxygen site vacancies in the material. Re- 
sistivity of EVD magnesium-doped lanthanum chromite intercon- 
nection films, previously measured as a function of oxygen partial 
pressure, has been related theoretically to oxygen loss data on bulk 
material of similar composition at corresponding pressures. Also, 
the thermal expansion of these thin interconnection films has been 
determined from 25 to 1000°C. A measurement of oxygen perme- 
ation through an EVD Mg-doped lanthanum chromite interconnec- 
tion film suggested that the permeation constant of oxygen at 
1000°C at an oxygen driving pressure of 500 torr is lower than 1.3 
x 10-™ torr-liter/cm-sec-torr’/?. 5 refs. 


27838 (LA—10323-MS) Fuel cell applications literature 
review. Nochumson, D.H.; Altseimer, J.H.; Williamson, 
K.D. Jr.; Frank, J.A.; Peaslee, A.T,; Martinez, A.J.; Stroup, 
C.A. (Los Alamos National Lab., NM (USA)). Mar 1985. 
Contract W-7405-ENG-36. 145p. NTIS, PC A07/MF A0Ol1; 
1; GPO Dep. File Number DE85011891. 

The fuel cell applications literature, both civilian and mili- 
tary, is reviewed and evaluated in this report. The purpose of our 
study is to identify those applications that show promise for fuel 
cell use and those that require further study. Over 40 computerized 
data bases were queried, and over 4000 abstracts were screened, re- 
sulting in the selection of over 600 pertinent documents that were 
entered into a fuel cell applications computerized data base. These 
pertinent documents were reviewed and evaluated. Fuel cells show 
promise for widespread use in utility, industrial, commercial, and 
residential applications. Fuel cells will need to be manufactured at a 
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low cost in order to compete against internal combustion engines 
for land transportation applications. Fuel cells have attractive char- 
acteristics for other applications, but their potential was inadequate- 
ly evaluated in the literature. Further study is recommended to 
evaluate fuel cell use in both fixed applications (industrial, institu- 
tional, and military) and mobile applications (marine, aircraft, space, 
and military land transportation). The reasons for recommending 
further study include the following: the economic evaluation was 
inadequate, the literature was outdated, a limited number of com- 
petitive alternative energy systems were evaluated, a limited 
number of applications were considered, and/or a more detailed 
technical evaluation was needed. In addition to the recommenda- 
tions of this report, a computerized data base of literature covering 
fuel cell uses and applications has been established and is available 
for use. This data base can be updated on a regular basis to incor- 
porate the most current literature. 157 refs. 


27839 (PB—85-164879/XAB) Development of marine 
rated phosphoric acid fuel cells. SBIR (Small Business Inno- 
vation Research) Phase 1 report. Report for February-Octo- 
ber 1984. Kumm, W.H.; Smith, H.A. (Arctic Energies Ltd., 
Severna pon MD (USA)). Sep 1984. 123p. S, PC 
A06/MF A 

This ae Business Innovation Research (SBIR) program 
Phase I Report provides details on two designs of phosphoric acid 
fuel-cell auxiliary power plants at a 30-kW power level. Both de- 
signs are methanol-fueled. Both are marine rated and designed to 
produce 240 volts. D.C. They are designed to be deck-mounted and 
fitted to the training ship EMPIRE STATE operated by the Mari- 
time College of the State University of New York. One of the fuel 
cell systems is based on the air-cooled Energy Research Corp. 
design. The other system is liquid-cooled and based on the Engel- 
hard Corp. dielectric liquid cooled design. During Phase I the 
design of the fuel-cell systems and the ship interfaces were complet- 
ed. 


27840 Methodology for predictive testing of fuel cells. 
Patel, D.N.; Farooque, M.; Maru, H.C.; Ware, C.H. 
(Energy Research Corporation, Danbury, Connecticut). 


Journa ~, 504) Electrochemical Society; 131: No. 12, 2750- 
2756(Dec 19 

A es testing method has been developed and 
tested for predictive testing of fuel cells. This method involves ap- 
plication of small changes to the operating conditions of the cell in 
a predetermined sequence. The resultant response of the cell is then 
measured and statistically correlated with the corresponding test 
conditions. This method has been applied to the phosphoric acid 
fuel cell, and the effect of operating and cell-component variables 
on cellperformance degradation has been studied. A strong effect of 
the cell temperature and cathode potential on fuel-cellperformance 
degradation has been observed. A cell-performance degradation 
model has been formulate, and the unknown parameters in the 
model have been estimated by a regression analysis of the experi- 
mental data. A reasonable agreement between the fuel cell perform- 
ance predicted by this model (derived from the perturbation experi- 
ments) and the unperturbed test data supports the applicability of 
the perturbation method. 


27841 A homogeneous/agglomerate model for molten car- 
bonate fuel cell cathodes. Kunz, H.R.; Bergoli, L.J.; Szy- 
manski, S.T. (United Technologies Corporation, Power Sys- 
tems Division, South Windsor, Connecticut). Journal of the 
Electrochemical Society; 131: No. 12, 2815-2821(Dec 1984). 

A molten carbonate fuel cell cathode model was developed 
which enables the estimation of performance as a function of cath- 
ode electrolyte content. This model is neither a thin film nor a con- 
ventional agglomerate model, but involves the calculation of the ef- 
fective agglomerate diameter, porosity, tortuosity, and number 
based on knowledge of the electrode’s pore spectrum and electro- 
lyte content. Calculated electrode performance and experimental 
results are compared for cathodes of different pore spectra over a 
range of electrolyte contents. 
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27842 Molten carbonate fuel cell tor. Nickols, 
R.C. (to Dept. of Energy). US Patent Application 6- 
661,850. 17 Oct 1984. 24p. Contract AC21-79ET 15440. 

In a stacked array of molten carbonate fuel cells, a fuel cell 
separator is positioned between adjacent fuel cells to provide isola- 
tion as well as a conductive path therebetween. The center portion 
of the fuel cell separator includes a generally rectangular, flat, elec- 
trical conductor. Around the periphery of the flat portion of the 
separator are positioned a plurality of elongated resilient flanges 
which form a gas-tight seal around the edges of the fuel cell. With 
one elongated flange resiliently engaging a respective edge of the 
center portion of the separator, the sealing flanges, which are pref- 
erably comprised of a noncorrosive material such as an alloy of yt- 
trium, iron, aluminum or chromium, form a tight-fitting wet seal for 
confining the corrosive elements of the fuel cell therein. This ar- 
rangement permits a good conductive material which may be 
highly subject to corrosion and dissolution to be used in combina- 
tion with a corrosion-resistant material in the fuel cell separator of 
a molten carbonate fuel cell for improved fuel cell conductivity and 
a gas-tight wet seal. 


27843 Integrated current collector and catalyst support. 
Bregoli, L.J. (to Dept. of Energy). US Patent Application 
6-661,851. 17 Oct 1984. 17p. Contract AC21-79ET15440. 

An integrated current collecting electrode for a molten car- 
bonate fuel cell includes a corrugated metal conductive strip posi- 
tioned in contact with a catalyst layer. The corrugations of the 
metal strip form a plurality of gas channels immediately adjacent 
the surface of the catalyst through which a reactant gas flows. 
Each channel is filled with a particulate material to maintain sepa- 
ration between the metal strip and the catalyst in ensuring gas 
channel integrity. The catalyst may be in the form of a compacted, 
particulate material provided the particle size of the material within 
the gas channels is larger than that of the catalyst particles to pre- 
vent catalyst migration to the metal conductor and provide reactant 
gas access to the catalyst layer. The gas channels formed by the 
corrugations of the metal strip are arranged in an offset pattern 
along the direction of gas flow for improved reactant gas distribu- 
tion to the catalyst layer. The particulate material positioned within 
the gas flow channels may be a ceramic conductor such as a per- 
ovskite or a spinel for enhanced current collection. 


27844 Fuel cell power plant economic and operational 
considerations. Lance, J.R. New York, NY; American Soci- 
ety of Mechanical Engineers (1984). 8p. (CONF-840201—). 

From ASME energy sources technology conference and ex- 
hibition; New Orleans, LA, USA (12 Feb 1984). 

Fuel cell power plants intended for electric utility and co- 
generation applications are now in the design and construction 
stage. This paper describes economic and operational considerations 
being used in the development and design of plants utilizing air 
cooled phosphoric acid fuel cells. Fuel cell power plants have some 
unique characteristics relative to other types of power plants. As a 
result it was necessary to develop specific definitions of the fuel 
cell power plant characteristics in order to perform cost of electric- 
ity calculations. This paper describes these characteristics and de- 
scribes the economic analyses used in the Westinghouse fuel cell 
power plant program. 


27845 Influence of heat-treatment and physicochemical 
properties on the electrochemical oxidation of carbon blacks 
in phosphoric acid. Kinushita, K. (Lawrence Berkeley Labo- 
ratory, Berkeley, California). Proceedings - Electrochemical 
Society; 84-5: 273-290(Aug 1983). (CONF-8308116—). 

From Workshop on the electrochemistry of carbon; Cleve- 
land, OH, USA (17 Aug 1983). 

Studies on the electrochemical oxidation of carbon blacks in 
concentrated phosphoric acid at 135-160°C will be reviewed. The 
objective of the paper is to provide some understanding of the elec- 
trochemicaloxidation mechanism and the influence of physicochem- 
ical properties on the oxidation rate of carbon blacks. The effects of 
heat-treatment on the surface area and crystal structure of carbon 
black and electrochemical-oxidation rate are discussed. 
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REFER ALSO TO CITATION(S) 27060, 27226, 27227, 27232, 27249, 27257, 
27260, 27272, 27965 


27846 (BMFT-FB-T—85-013) Marginal conditions for a 
so-called heat trap in non-residential buildings and possible 
problem solutions. Reinmuth, F. (Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.); Kraf- 
tanlagen A.G., Heidelberg (Germany, F.R.)). Mar 1985. 
150p. (In German). NTIS (US Sales Only), PC A07/MF 
AO01. File Number DE85751859. 

1. Objective. A building provided with an efficient thermal 
insulation in compliance with the applicable Thermal Insulation 
Regulations, and of a high internal heat load is best suited for heat- 
saving in winter, whereas throughout the rest of the year rather un- 
comfortable room conditions prevail and - in the event that an air 
conditioning plant is installed - energy consumption even increases. 
The present research project therefore aims at investigating the 
marginal conditions for such a so-called heat trap and to offer ade- 
quate solutions to that problem. 2. Work Programme. Using a 
model an office building, numerous alternatives as to building 
design and technical installations are calculated by means of a sci- 
entific heating and cooling load program. 3. Results. After the defi- 
nition of the parameters resulting in the formation of a heat trap, 
possible problem solutions are investigated: Windows with variable 
thermal insulation coefficients, reversible sun shades, temporary 
thermal insulation, night ventilation, a.o. 


27847 (BNL—51864) Heat/mass flow enhancement 
system for a metal hydride assembly. Final report. Arga- 
bright, T.A. (Southern California Gas Co., Los Angeles 
(USA); Solar Turbines, Inc., San Diego, CA (USA)). Feb 
1985. Contract AC02-76CH00016. 67p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE85010698. 

Southern California Gas Company and Solar Turbines Incor- 
porated are cooperating in the development and demonstration of a 
metal hydride/chemical heat pump (MHHP). In the design of the 
MHHP, heat transfer was considered to be the key technical study 
area. The goal of this effort is improved heat transfer and reduced 
thermal mass in a hydride heat exchanger/containment assembly. 
Phase I of the three phase development program resulted in the de- 
tailed design of an advanced hydride heat exchanger. Phase II con- 
sisted of the experimental verification of the hydride alloy design 
data, fabrication of the hydride heat exchanger module compo- 
nents, heat transfer testing of the single heat exchanger element and 
preliminary performance testing of the entire module. Phase III was 
devoted to the complete characterization of the hydride heat ex- 
changer modules through further operation and testing. A review 
of other possible hydride heat transfer concepts was also conducted 
in Phase III. The work described in this report was accomplished 
in Phase III. 


27848 (CONF-841202—1) Apparatus for thermal per- 
formance measurements of insulated roof systems. Courville, 
G.E.; Childs, K.W.; Walukas, D.J.; Childs, P.W.; Griggs, 
E.I. (Oak Ridge National Lab., TN (USA); Tennessee 
Technological Univ., Cookeville (USA)). 1984. Contract 
AC05-84ORZ1400. 20p. NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE85009286. 

From Symposium on thermal insulation, materials and sys- 
tems; Dallas, TX, USA (2 Dec 1984). 

The US Department of Energy conducted thermal perform- 
ance measurements on low-slope roofs with a recently developed 
field test apparatus at Oak Ridge National Laboratory (ORNL). 
The apparatus accommodates four 4 ft x 8 ft test specimens and in- 
cludes the measurement capabilities for specimen temperatures, 
temperature gradients, heat flows and moisture content. A weather 
station characterizes outdoor weather conditions. Tests underway 
include (1) validation of a roof surface temperature model devel- 
oped to study the effects of wet insulation; (2) measurement of tem- 
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perature distributions and heat transfer in high R-value roofs; and 
(3) validation of an analysis of the effectiveness of high reflectance 
surfaces. Preliminary experimental results are presented and corre- 
lations between experiment and modeling are discussed. 


27849 (CONF-8406252—11) Efficient electricity con- 
sumption for space heating in Czechoslovakia. Session 1c 
N.1.13. Spolek, J. (Union Internationale d’Electrothermie 
(Sweden)). 1984. 18p. (In German). NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE85751699. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The paper contains a brief survey of electric heating devel- 
opment in CSSR and its expected further deployment till the year 
2000. The substantial part of the paper is directed to the tendency 
by which the economical consumption of electric energy is affected 
both in heating and in production of warm utility water. The ther- 
mal insulation of buildings and the automatic regulation of heating 
are especially in question. Besides, some knowledge obtained by ex- 
periments with electric heating and by testing of realised equip- 
ments are mentioned in the paper. The necessity of government 
control of electric heating coordinated development in connection 
with the other kinds of fuel and energy is emphasized in conclusion 
of the paper. 


27850 (DOE/CE/24423—1) Tips for an energy efficient 
apartment. (Centaur Associates, Inc., Washington, DC 
(USA)). 1985. Contract AC01-83CE24423. 27p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE85011494. 

This booklet contains information on a number of measures 
that will help a tenant reduce the amount of energy used in your 
apartment. The energy conservation measures discussed are largely 
no-cost, low-cost (under $10), or moderate cost ($11 to $50), and 
even the most expensive measure would probably cost well under 
$100 to implement. Few of the measures require any significant 
physical alteration of your apartment and most require only a 
change in energy use habits. 


27851 (DOE/CH/10097—1) Institutional Conservation 
Program: monitoring report. (ORFI Systems, Inc., Bala- 
Cynwyd, PA (USA)). Sep 1983. Contract AC02- 
82CH10097. 92p. NTIS, PC A0S/MF A01; GPO Dep. File 
Number DE85011548. 


All forms of energy have undergone major market and regu- 
latory upheavals in recent years. This upward trend in energy costs 
is predicted to continue and no general relief is anticipated. These 
facts totally support the purpose and objectives of the Institutional 
Conservation Program from both an energy savings and economic 
viewpoint and should clearly motivate institutional users to save 
energy. Energy consumption rates from 50,000 Btu/square foot/ 
year to over 600,000 Btu/square foot/year were noted for buildings 
on grant applications. Although hospitals as a general rule are on 
the high side, these variances indicate the vast potential for energy 
and related cost savings in our society today. The photographic 
collage at the front of this report pictorially shows samples of some 
Cycle III Energy Conservation Measures and represents the wide 
diversity of project efforts involved in the program. The types of 
ECMs shown include storm window glazing, solar thermocirculat- 
ing air panels (TAP), dryvit wall windows, ceiling and piping insu- 
lation, HVAC controls and remote processing units (RPUs/data 
gathering panels), energy management system (EMS) computer, 
boiler fuel injection burner and stack economizer, fluorescent and 
high efficiency relamping, heat wheel - energy recovery - ducting, 
domestic hot water active solar panel array, waste recovery incin- 
erator, and an electric centrifugal chiller. 


27852 (DOE/R8/01056—T2) [Refrigerator modifica- 
tions]. Final technical report. Thorngren, J. (Thorngren 
(James), Denver, CO (USA)). 5 Jan 1984. Contract FG48- 
81R801056. 1lp. NTIS MF A0Ol1; 2; GPO Dep. File Number 
DE85011332. 

Out of several modifications tried, two could have saved up 
to 50 watts or 438 kWh per year. (LTN) 
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27853 (DOE/R8/01070—T1) Project to develop and 
demonstrate an inexpensive automatic drop mechanism for 

systems. Final report. (Solar 
Power West, Aspen, CO (USA)). [1985]. ay FG48- 
81R801070. 16p. NTIS, PC A02/MF AOI; GPO Dep. 
File Number DE8501 1309. 

The EPR concept is technically practical, but lacks some- 
thing which is crucial to its marketplace success. That “something” 
would appear to be the capability of fully automatic operation, al- 
though logic says that semi-automatic operation obtains the benefits 
of window insulation closure. That fully-automatic operation pro- 
duces a vastly different response in the marketplace is indicated by 
the fact that over 35 demonstrators at $30 each have been ordered 
in little more than one month since the Automatic Shade Roller 
System has been offered for sale; whereas, with nearly 1000 inquir- 
ies responded to, only a dozen EPR's were sold at $12.50. The role 
of automatic rollers in window insulation systems has not been 
thoroughly demonstrated. They can be used to operate exterior 
sunscreen shades, between-glazing shades, and combinations of sun- 
screen and insulating shades. What would be appropriate at this 
time would be installation of a combination of automatic shading/ 
insulating systems on the windows of a public building or home to 
demonstrate the energy-savings benefits of such installations. As the 
sole US manufacturer of automatic shade rollers, Solar Roller Cor- 
poration, an associate with Solar Power West, is the ideal organiza- 
tion to make such installations. 


27854 (DOE/R8/06040—T1) Steam line from Pope and 
Talbot Sawmill, Black Hills State College, Spearfish, South 
Dakota. Final technical report. (Roby, Quintal and Everson, 
Mitchell, SD (USA)). 30 Nov 1981. Contract FG48- 
81R806040. 36p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
File Number DE8501 1322. 

The feasibility of using steam heat available from a nearby 
sawmill for heating buildings of the Black Hills State College, 
Spearfish, SD is considered - on the basis of several different op- 
tions. (LTN) 


27855 (DTH-LV-MEDD—155) Combined solar heating - 
heat pump system in Naestved. Ellehauge, K.; Mejlhede 
Jensen, N. (Danmarks Tekniske Hoejskole, Lyngby. Lab. 


for Varmeisolering). Jun 1984. 81p. (In Danish). NTIS (US 
Sales Only), PC A05/MF AO1. File Number DE85751683. 

This report describes measurements of the thermal perform- 
ance of a combined solar heating/heat pump system for two build- 
ings with 14 apartments. The measurements were carried out in the 
period from February 1980 to July 1981. A gas-fired furnace sup- 
plies the buildings with heat in periods with insufficient heat pro- 
duction from the combined solar heating/heat pump system. The 
total heat demand per year for the buildings was 131 MWh. The 
heat production per year from the solar collectors was 35 MWh, 
corresponding to 411 kWh/year per m? collector area. Of this pro- 
duction only 14% is directly utilized for domestic hot water supply, 
while 52% is conducted to the soil heat exchanger for the heat 
pump and 34% is lost in the heating central. This fact is caused 
both by technical and operational problems, mainly due to the too 
complex heating system. 


27856 (EPRI-EA—4006) Electric water heating for 
single-family ae group load research and analysis. 
Final report. Ladd, G.O.; Harrison, J.L. (Gilbert Associates, 
Inc., Reading, PA (USA)). May 1985. 289p. Research Re- 
ports Center, P.O. Box 50490, Palo Alto, CA 94303. File 
Number T185920640. 

A computer program incorporating a behavior model and 
physical model was developed to estimate the diversified electrical 
demand of electric water heaters on an electric utility system, based 
on demographic variables of customers in its service area and on 
relevant physical variables. A vast amount of 15-minute magnetic- 
tape-recorded test data for the 12 months ended January, 1980 was 
gathered from 110 single-family residences (10 per utility) by 11 
utilities scattered throughtout the continental United States. An 
econometric (behavioral) model for predicting hourly hot water 
consumption of single-family residence was developed. The explan- 
atory variables of the model account for approximately 70% of the 
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variation in hot water consumption found in each time period in the 
tests. A physical model was developed which incorporates the be- 
havioral model, a thermodynamic model of an electric water heater 
and a Monte Carlo simulation in order to predict the total hourly 
diversified electrical demands placed on a utility grid by water 
heaters. By specifying times when power will be inhibited to the 
water heater the utility can simulate any water heater load control 
strategy. A "data base”, or master file, of edited gallons of water 
test data was prepared; it includes each test customer for the 12- 
month period, plus all other magnetic-tape-recorded data for the 
month of August 1979 only - all in pulse count form. Also, a “load 
profile” data of this same information, on an hourly basis, in engi- 
neering units, was prepared for each customer. A computer tape of 
each of these two data files was supplied to EPRI. 43 figs., 30 tabs. 


27857 (EUR—9139-EN) Production of selective optical 
coatings on plastic sheet. Howson, R.P. (Commission of the 
European Communities, Luxembourg. Directorate-General 
for Information, Market and Innovation). 1984. 92p. Com- 
mission of the European Communities, Luxembourg. Office 
of Official Publications of the European Communities. 

A technique of vacuum deposition is described for producing 
heat reflecting films onto sheet plastic for application in domestic 
windows. Thin metal films of copper, silver, gold and titanium ni- 
tride sandwiched between dielectric films and electrically conduct- 
ing oxide coatings of indium, indium doped with tin and cadmium/ 
tin are shown to have the properties required for a heat reflecting 
coating for visible windows. Durability measurements suggest that 
conducting oxide films have more promise. Indium oxide coatings 
on polyester sheet have been made which have been produced onto 
plastic transferred from roll-to-roll at a rate of 0.25 m.min~'. They 
are highly transparent and have a low temperature emissivity of 
about 0.2. It is shown that their use as a secondary window can 
improve the performance of the system to give a U-value of less 
than 2 Wm~*°C~' and this can be done with a small weight penalty 
and, what is most important, can be projected to be able to be man- 
ufactured at a cost which makes the unit a very efficient use of 
energy resources. It should have a payback period of considerably 
less than one year, both in cost and in energy saved, and have the 
potential to be made in large areas to make a significant impact on 
natural energy use. 


(EUR—9225-EN) Energy saving by using rolling 
pits, reflective layer and edge seals and the effect of the 
window sill. Dubbled, M. (Commission of the European 
Communities, Luxembourg. Directorate-General for Infor- 
mation, Market and Innovation). 1984. 357p. Commission of 
the European Communities, Luxembourg. Office of Official 
Publications of the European Communities. 

The objectives of this research are to investigate the possible 
energy saving by means of: roller shutters; interference of the con- 
vective layer along the window; cathing the cold air between radia- 
tor and parapet and reflective layers on the parapet or the back side 
of the radiator. The work is divided into the following parts: 1. Ac- 
ceptance of rolling shutters by the occupants. 2. Measurement of 
the U value of the roller shutters. 3. Measurement of the U values 
when a reflective layer is laid on the parapet and the convection 
along the window is interfered. 4. Calculation of the energy con- 
sumption and energy saving. 5. Cost-benefit calculation. 6. Possible 
use of rolling shutters in existing houses. 


27859 (EUR—9240-EN) Unit for local storage of solar 
gain. Paludan-Mueller, C. (Commission of the European 
Communities, Luxembourg. Directorate-General for Infor- 
mation, Market and Innovation). 1984. 134p. Commission of 
the European Communities, Luxembourg. Office of Official 
Publications of the European Communities. 

The aim of this project has been to develop a unit for stor- 
ing a considerable amount of the surplus heat due to solar gain in 
rooms with large windows facing south and with a low heat capac- 
ity. The heat accumulating unit is placed ‘locally’, ie. inside the 
room in question, which in this case means the living room in’a 
single-family dwelling. Apart from appreciable energy savings, the 
storage unit will cause a reduction of the high room temperature 
during periods with large solar gains and thereby improve the ther- 
mal comfort. In order to obtain a compact design of the unit, it is 
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essential to use a storage medium with a large heat content per unit 
volume within the interval where the room temperature varies. In 
this project a mixture of CaCl and water has been chosen because 
of the large heat content which is due to that phase change takes 
place (formation or melting of salt crystals). Originally, it was in- 
tended to construct the unit in such a way that it would function 
completely ‘passive’, i.e. the heat transfer to or from the storage 
medium would result in a very low manufacturing cost. It became 
apparent, however, that a more efficient heat transfer to the unit 
was very important. This was obtained by providing the unit with a 
small ventilator. 


27860 (FRNC-TH—1725) Quality of controlled mechani- 
cal ventilation influence of heating mode on thermal comfort 
and heat losses in dwellings: experimental study in climatic 
chamber. Marret, D. (Lyon-1 Univ., 69 - Villeurbanne 
(France)). Jun 1981. 281p. (In French). NTIS (US Sales 
Only), PC A13. File Number DE85750965. 

This work contributes to a better understanding of the ambi- 
ent conditions prevailing in rooms in dwellings. First of all require- 
ments relating to thermal comfort and to the expression of sensa- 
tions, and also the various contaminants are outlined. The experi- 
mental set-up consisting of a climatic chamber, the measuring and 
recording equipment, and the data processing method is then de- 
scribed. Mechanical ventilation is then examined in relation to the 
risk of convective discomfort and with particular reference to the 
efficiency of different modes of air supply and extraction. Radiator, 
radiant panel and warm-air heating systems, associated with certain 
constructional characteristics as regards insulation and air change 
rates, are compared under steady state conditions by means of a 
physical diagnosis of the internal microclimates they create. The 
comfort levels and the extent of the risk of local discomfort were 
assessed on the basis of the sensation expressed by groups of male 
and female students, mainly under stable conditions but also under 
conditions regulated by a room thermostat. Finally the energy con- 
sumption of these systems was studied under steady state conditions 
for the global transmission coefficients of the external wall, the in- 
ternal surface exchange coefficients, and for internal exchanges by 
convection and radiation; thus providing the essential elements for 
more sophisticated calculation models. 


27861 (GRI—85/0092) Overview of the United States 
commercial building population. Bluestein, J.; DeLima, H. 
(Applied Management Sciences, Inc., Silver Spring, MD 
(USA)). Oct 1984. 77p. NTIS, PC AOS5/MF AOl. File 
Number T1I85901355. 

The commercial sector of the US economy is forecasted to 
grow in size and energy needs, largely due to the expanded in- 
crease in the service industry. This report provides a general de- 
scription of the buildings and their energy use; however, it also 
offers some guidance on the relative importance of building types 
and energy consumption in the commercial sector. Specifically, this 
overview provides a national inventory of the building stock as it 
existed in 1979. The report summarizes the information in graphical 
form which includes breakdowns of the building population by size, 
number, and age of buildings, by building usage, and by energy 
consumption. The major source of information is the Nonresidential 
Building Energy Consumption Survey (NBEC) which was con- 
ducted by the Energy Information Administration (EIA) of the De- 
partment of Energy. In addition, a major portion of the report was 
derived from EIA computer tapes containing information supple- 
mental to the printed EIA reports. 


27862 (LBL—17587) Variability in residential air leak- 
age. Sherman, M.H.; Wilson, D.J.; Kiel, D.E. (Lawrence 
Berkeley Lab., CA (USA); Alberta Univ., Edmonton 
(Canada)). Apr 1984. Contract AC03-76SF00098. 29p. 
(CONF-8404147—2). NTIS, PC A03/MF AOl; 1; GPO 
Dep. File Number DE85011985. 

From ASTM symposium on measured air leakage perform- 
ance of ee Philadelphia, PA, USA (2 Apr 1984). 

Air leakage is the single most important quantity in the de- 
termination of air infiltration in residential structures. Air leakage is 
most commonly measured using the fan pressurization technique 
(See ASTM standard E779); the data gathered with this method is 
often used to determine a leakage constant and a flow exponent. In 
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this report, data gathered from the literature will be compiled into 
a list of leakage constants and flow exponents, and the variability of 
these values over climate and housing types will be examined. 6 
refs., 6 figs., 2 tabs. 


27863 (LBL—17773) In-situ measurement of wall thermal 
performance: data interpretation and apparatus design recom- 
mendations. Modera, M.P.; Sherman, M.H.; de Vinuesa, 
S.G. (Lawrence Berkeley Lab., CA (USA)). Sep 1984. Con- 
tract AC03-76SF00098. 32p. (CONF-841202—3). NTIS, PC 
A03/MF AO01; 1; GPO Dep. File Number DE85011979. 

From Symposium on thermal insulation, materials and sys- 
tems; Dallas, TX, USA (2 Dec 1984). 

Although the U-values of many building materials have been 
determined by laboratory testing, the in-situ thermal performance 
of walls, under either static or dynamic conditions, is not so well 
documented. This report examines the use of field measurements of 
heat flow and surface temperatures to determine the dynamic as 
well as static thermal performance of walls. The measurement strat- 
egies examined include both active devices, which generate their 
own heat fluxes on the wall surfaces, and passive devices, which 
rely on the weather to induce the required fluxes and temperature 
differences. Data obtained with both devices are analyzed with the 
Simplified Thermal Parameter (STP) model, which was designed to 
characterize a wall from flux and temperature measurements rather 
than from assumed material characteristics. The active measure- 
ment data are also analyzed with a modified version of the STP 
model that takes into account lateral heat losses. Some possible 
sources of error for both active and passive measurement strategies 
are also examined, and recommendations for both measurement 
strategies are given. 15 refs., 8 figs., 4 tabs. 


27864 (LBL—18561) Energy performance analysis of fen- 
estration in a single-family residence. Sullivan, R.; Selkowitz, 
S. (Lawrence Berkeley Lab., CA (USA)). Dec 1984. Con- 
tract AC03-76SF00098. 33p. (EEB-W—85-02; CONF- 
850606—2). NTIS, PC A03/MF A011; 1; GPO Dep. File 
Number DE85007617. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting; Honolulu, HI, USA 
(23 Jun 1985). 

is paper presents the results of a parametric study of a 
prototypical single-family ranch-style house. The DOE-2.1B energy 
analysis simulation program was used to analyze the variation in 
heating, cooling, and total energy requirements and resultant 
energy costs due to changes in the following building characteris- 
tics: fenestration orientation, size, conductance, and shading coeffi- 
cient; and levels of internal heat gain, infiltration, and natural venti- 
lation. Climate sensitivity was established by considering results 
from Madison, Wisconsin, and Lake Charles, Louisiana. To facili- 
tate simplification of the analysis, multiple regression techniques 
were used to generate a simplified algebraic expression that relates 
energy use to the parameters varied. This simplified representation 
of the performance data could form the technical basis for simpli- 
fied design tools to define optimal fenestration configuration param- 
eters. 9 refs., 16 figs., 3 tabs. 


27865 (LBL—19167) Application of daylighting research 
tools to fenestration and building design optimization. 
Selkowitz, S. (Lawrence Berkeley Lab., CA (USA)). Feb 
1985. Contract AC03-76SF00098. 12p. (EEB-W—85-03; 
CONF-8503101—3). NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE85011980. 

From Research and design 85; Los Angeles, CA, USA (14 
Mar 1985). 

Neither research nor design is a simple, singular event or 
process. Each is a rich and complex set of procedures that has its 
own internal structure, its own activities, and its own traditions. 
The researcher utilizes an array of analytical and experimental 
tools; the designer uses an equally large array of “design tools.” 
The problem we hear of most often occurs when a designer tries to 
use an inappropriate research tool for design purposes. It can also 
be equally frustrating and disastrous to use a design tool for design 
purposes for which it was not intended. Another common belief is 
that researchers generate much data but little useful information. 
Both these comments reflect differences in perspective, style, goals, 
and needs, rather than irrevocable differences between researchers 
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and designers. Furthermore, in an increasingly complex world there 
is continuous pressure in the design field to force building designers 
to address more complex performance issues and interrelated prob- 
lems in the built environment. This will inevitably require more so- 
phisticated design tools and techniques to extract and manipulate 
useful design information from data obtained from many sources. 
Some of these tools and techniques might readily be adapted from 
existing or proposed research tools. We believe that the increasing- 
ly difficult task of optimizing building design to meet occupant, 
client, and societal needs can be facilitated by a better understand- 
ing of building science research directions and the application of se- 
lected building research tools, with appropriate modifications, for 
design purposes. 5 figs. 


27866 (NP—5751686) Ventilation of flat roofs. Kors- 
gaard, V.; Prebensen, K.; Bunch-Nielsen, T. (Cowiconsult 
Raadgivende a A/S, Virum (Denmark)). Apr 
1984. 109p. (In Danish). NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE85751686. 

The purpose of the project has been to set up rules for de- 
signing flat roof constructions - primarily of wood and wood based 
materials - in accordance with the moisture conditions in the rooms 
below. The rules deal with the location of insulation material in re- 
lation to the vapour barrier in cold and warm roofs, and the design 
criteria for ventilation of the roof cavity. Furthermore it has been 
evaluated, whether roofs with high moisture content could be 
dryed out by increasing the ventilation of the roof cavity. The 
project has shown that the main factor in ensuring that a flat roof 
functions satisfactorily is the complete airtightness of the underside 
of the roof cavity - the vapour barrier. If the vapour barrier is de- 
fective, air from the rooms below will rise into the roof space 
where its moisture content will condense during cold periods. This 
resulting moisture will have to be removed by ventilating the 
cavity with outside air to prevent a detrimental accumulation in 
matierals able to absorb moisture. 


27867 (ORNL/TM—9482) Evaluation of the Institute on 
Energy and Engin Education. Brown, M.A.; Hite, S.C. 
(Oak Ridge National Lab., TN (USA)). Apr 1985. Contract 
AC05-840R21400. 27p. NTIS, PC A03/MF AOl1; 1; GPO 
Dep. File Number DE85012073. 

The Institute on Energy and Engineering Education has 
taken place annually since 1980, and has been an integral part of 
the Research Utilization (RU) Program of the US Department of 
Energy's (DOE) Office of Buildings and Community Systems. This 
paper evaluates the Institute in terms of its stated goals and in light 
of the objectives of the RU Program. Support of the Institute is 
based on the premise that participating faculty will educate a gen- 
eration of students who will implement building energy-related con- 
cepts and techniques in their own practices. The evaluation draws 
upon two types of data collected from participants. This first data- 
set was generated through questionnaires completed during the last 
day of each of the Institutes (N = 129). The second dataset was 
developed from follow-up telephone discussions with a sample of 
54 participants from the 1980 through 1983 Institutes. The overall 
conclusion of the evaluation is that the Institute has served its mis- 
sion very well, and that by evolving in response to changes in the 
engineering professions and to energy technologies, it will continue 
to do so. Specific recommendations are made. 


27868 (PB—85-158491/XAB) Development of mobile 
home fire test methods to judge the fire-safe performance of 
foam plastic sheathing and cavity insulation. Final report. 
Waterman, T.E.; Foxx, C. (IIT Research Inst., Chicago, IL 
(USA)). 1981. vp. NTIS, PC A10/MF A011. 

This report presents the results of studies to develop test 
methods for plausible fire scenarios in which cavity insulation and 
sheathing in the walls and ceilings of mobile homes may affect life 
safety or contribute to significant property damage. The report ex- 
amines fires originating in usually inhabit spaces, electrical fires 
originating in wall cavities, and electrical fires originating in ceiling 
cavities. The fire tests were conducted in modules representative of 
mobile home modules with and without modifications by the intro- 
duction of foam plastic insulation. Results suggest that two standard 
tests be adopted: a room test for form systems to be used both in 
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walls and ceilings of mobile homes and a ceiling cavity/ electrical 
overload test for systems seeking ceiling use only approval. The 


fire from an overheated, burning electric cable or the interior 
ceiling modules, three with the proposed foam plastic 

system and one of conventional mobile home construction. Fire in- 
tensity and damage criteria are used to judge system acceptability. 
y graphs, charts, and photographs are supplied. Appendixes in- 
mobile home construction and fire safety standards, a draft 

in, and a statement of work. Ten references are also append- 


(PB—85-174928/XAB) Emissions from residential 
gas-fired appliances. Topical report, December 1982-March 
1984. Cole, J.T.; Zawacki, T.S. (Institute of Gas Technolo- 
gy, —e IL (USA)). Feb 1985. 120p. NTIS, PC A06/ 
MF AOl 

Emission data from over 200 residential gas-fired appliances 
were obtained through a literature survey, catalogued, and re- 
viewed. Both vented and unvented equipment were included in the 
study. Emission factors for nitric oxide (NO), nitrogen dioxide 
(NO), carbon monoxide (CO), unburned hydrocarbons, total alde- 
hydes, and other trace constituents were compiled for 9 appliance 
categories. Emission factors were found to be dependent on appli- 
ance design and operation and test method. Specifically, burner 
type, primary aeration, impingement of a flame on a surface, length 
of burner on-time, location of the appliance during a test and test 
protocol were all found to influence emissions. Methods of reduc- 
ing emissions through burner modification and re-design were also 
compiled and presented. 


27870 (SBI-R—157) Components for exterior insulation 
of outer walls. Noerregaard, M.; Christensen, G.; Evald, J. 
(Statens Byggeforskningsinstitut, Hoersholm (Denmark)). 
1984. 81p. (In Danish). NTIS (US Sales Only), PC A05/MF 
AO01. File Number DE85751678. 

An analysis of the Danish building stock shows that appr. 40 
million m? exterior walls need additional insulation which in princi- 
ple can be carried out either from the interior or from the exterior. 
From a technical point of view it is pointed out that the exterior 
insulation is to be preferred. The building materials which already 
are on the market will to a large degree also be suited for use in 
components for exterior insulation. The properties of a number of 
traditional used building materials are already known whereas the 
information about properties for some new materials are lacking 
which makes an evaluation of the end product difficult. Calculation 
of the price for different types of components have already shown 
that they can be manufactured and mounted at a price which is 
similar to additional exterior insulation carried out in the traditional 
way. It is consequently assumed that a large scale production of 
components and a rationalization work on the site may make a re- 
duction in price possible. Calculations have further shown that ex- 
terior insulation with components is advantageous for houses occu- 
pied by the owner. When it comes to apartment buildings (rented 
dwellings) the situation is not as favourable, but certain possibilities 
for loans and grants do exist. 


27871 Residential conservation incentives. Stern, P.C.; 
Berry, L.G.; Hirst, E. (National Research Council, Wash- 
ington, DC). Energy Policy; 13: No. 2, 133-142(Apr 1985). 

This article analyzes existing knowledge of consumer re- 
sponse to conservation incentives for energy efficiency. It criticizes 
the treatment of incentive effects in existing energy demand models, 
and reviews the literature on three questions that have been given 
insufficient attention in formal analyses of energy demand: how 
does the size of an incentive affect energy users’ responses? Are dif- 
ferent types of incentives (e.g., rebates, loans, grants) perceived dif- 
ferently even when they have the same economic value? What non- 
financial features of financial incentive programs influences their ef- 
fectiveness? Finally, it discusses approaches to resolving such ques- 
tions. 1 figure. 


ERA-10/15 / 3828 


27872 Solid state radiative heat pump. Berdahl, P.H. (to 
Dept. of Energy). US Patent — 6-655, 500. 28 Sep 
1984. 30p. Contract AC03-76S. 

A solid state radiative heat pump operable at room tempera- 
ture (300 K) utilizes a semiconductor having a gap energy in the 
range of 0.03-0.25 eV and operated reversibly to produce an excess 
or deficit of change carriers as compared equilibrium. In one form 
of the invention an infrared semiconductor photodiode is used, with 
forward or reverse bias, to emit an excess or deficit of infrared ra- 
diation. In another form of the invention, a homogenous semicon- 
ductor is subjected to orthogonal magnetic and electric fields to 
emit an excess or deficit of infrared radiation. Three methods of en- 
hancing transmission of radiation the active surface of the semicon- 
ductor are disclosed. In one method, an anti-refection layer is 
coated into the active surface of the semiconductor, the anti-reflec- 
tion layer having an index of refraction equal to the square root of 
that of the semiconductor. In the second method, a passive layer is 
speaced trom the active surface of the semiconductor by a submi- 
cron vacuum gap, the passive layer having an index of refractive 
equal to that of the semiconductor. In the third method, a coupler 
with a paraboloid reflecting surface surface is in contact with the 
active surface of the semiconductor, the coupler having an index of 
refraction about the same as that of the semiconductor. 


27873 Emerging aesthetic values for cold climate design. 
Andrejko, D.A.; Steinfeld, E. (SUNY, Buffalo, NY). pp 
763-770 of Progress in Passive Solar Energy Systems. 
Hayes, J.; Andrejko, D.A. New York, NY; American Solar 
Energy Society Inc. (1983). (CONF-830929—). 

From 8. national passive solar conference; Santa Fe, NM, 
USA (5 Pos 1983). 

During the month of April, 1983, an exhibit was held at 
Hallwalls Art Gallery in Buffalo, New York. This architectural ex- 
hibition was an exploration into the developing aesthetics of archi- 
tecture in cold regions, specifically, attempting to articulate an 
emergence of climate responsive design approaches. Over 40 
projects were displayed and included residential, commercial, insti- 
tutional governmental, educational, and town planning projects. 
This paper summarizes the exhibit by briefly describing 20 of the 
projects displayed. Funding for the exhibition and the catalog was 
provided by the New York State Council on the Arts and Mori- 
jama and Teshima ArchitectsPlanners Limited, Toronto, Canada. 


27874 Built form: the shape of things to come. Bennett, 
D.J. (BRW Architects). pp 771-776 of Progress in Passive 
Solar Energy Systems. Hayes, J.; Andrejko, D.A. New 
York, NY; American Solar Energy Society Inc. (1983). 
(CONF-830929—). 

From 8. national passive solar conference; Santa Fe, NM, 
USA (5 Sep 1983). 

Post-industrial buildings promise to have two characteristics 
which will signify them. First, they will assume the form and sub- 
stance most appropriate to adjusting their external environment and 
internal purposes. Second, they will be capable of autokinetic trans- 
formation at some level. Both preindustrial and contemporary 
buildings already display these characteristics to a greater or lesser 
extent. But there is a difference, and it is substantial. The design of 
postindustrial buildings does not attempt to overcome natural con- 
ditions but is driven by the integration of post-industrial technology 
with natural systems. 


27875 The design and testing of a high performance venti- 
lator cowl: an element in passive ventilation. Schubert, R.P.; 
Hahn, P. (Virginia Polytechnic Inst., Blacksburg, VA). pp 
867-872 of Progress in Passive Solar Energy Systems. 
Hayes, J.; Andrejko, D.A. New York, NY; American Solar 
Energy Society Inc. (1983). (CONF-830929—). 

From 8. national passive solar conference; Santa Fe, NM, 
USA (5 Sep 1983). 

This paper describes recent efforts in an ongoing search 
begun by one of the authors in 1979 to find and demonstrate a high 
performance rooftop ventilator. In this third phase of the investiga- 
tion a speculative form was modeled to incorporate: (1) criteria es- 
tablished after preliminary tests, (2) design guidelines uncovered 
through a literature search, and (3) three untried concepts. Eight 
cowls were molded in fiber-reinforced plastic and altered in various 
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ways in an attempt to optimize performance. For testing, the one- 
third scale models were centered in a 3 foot (91 cm) diameter open 
throat wind tunnel on a 4 inch (10 cm) diameter stack. Induced air 
flow through the stack was manually monitored with a pitot tube 
and micromanometer. Results are presented as percentages of en- 
hancement over an open stack and are also compared with results 
from previously tested types which were reproduced and retested 
at this same scale. 


27876 The California Point System- Energy code and 
rating systema model for states. Steel, G.B. (Rancho Santa 
Fe, CA). pp 567-572 of Progress in Passive Solar Energy 
Systems. Hayes, J.; Andrejko, D.A. New York, NY; Ameri- 
can Solar Energy Society Inc. (1983). (CONF-830929—). 

From 8. national passive solar conference; Santa Fe, NM, 
USA (5 Sep 1983). 

Many state organizations are considering the implementation 
of a home energy rating system or energy code. The California 
Residential Point System is an excellent model for both. As a rating 
system, the California Point System can be used to rate both new 
and existing structures on the same scale. Ratings can be converted 
to annual energy costs, and lending institutions will respond by 
qualifing buyers more easily for homes with lower energy costs. 
The rating system can be used to calculate energy savings for indi- 
vidual conservation features for tax credits or for other financial in- 
centives. As an energy code, the California Point System is both 
simple and accurate. It allows tradeoffs between all rated energy- 
saving features, so builders have maximum flexibility to keep con- 
struction costs to the minimum. The California Point System is de- 
scribed and the methodology is given to develop and implement a 
Point System in other states. 


27877 A simple procedure for estimating the energy sav- 
ings due to night temperature setback. Levy, E.; Huang, J.; 
Tuluca, A. (Steven Winter Associates, Inc., New York, 
NY). pp 715-720 of Progress in Passive Solar Energy Sys- 
tems. Hayes, J.; Andrejko, D.A. New York, NY; American 
Solar Energy Society Inc. (1983). (CONF-830929—). 

From 8. national passive solar conference; Santa Fe, NM, 
USA (5 Sep 1983). 

A simple procedure for predicting the savings in heating 
loads associated with night temperature setback has been developed 
from a substantial data base of simulation results. Sensitivities were 
conducted to isolate the influence location, type of home, thermal 
integrity and window area have on the projected savings. The mag- 
nitude or savings is seen to be directly correlated to heating degree 
days if the savings are expressed as a percentage of the total build- 
ing load. 


27878 A baseline for energy design. Stoops, J.L. (Bat- 
telle, Pacific Northwest Lab., Richland, WA). pp 407-412 of 
Progress in Passive Solar Energy Systems. Hayes, J.; An- 
drejko, D.A. New York, NY; American Solar Energy Soci- 
ety Inc. (1983). (CONF-830929—). 

From 8. national passive solar conference; Santa Fe, NM, 
USA (5 Sep 1983). 

This report documents a project which aims to summarize 
the energy conscious redesign data of 168 commercial buildings 
conducted in 1978 under the Department of Energy (D.O.E.) spon- 
sorship. Average end use bar charts for all building types are pro- 
vided along with descriptions of specific strategies employed. Con- 
clusions concerning these results are presented along with descrip- 
tions of the original research including its strengths and weaknesses. 
Over the past six years $30 million has been spent on research initi- 
ated to produce “baseline” data on the energy performance of new 
buildings and to determine maximum practical levels of potential 
annual energy conservation for the design of new buildings. The 
effort was primarily to develop a data base that did not exist at the 
time to support the proposed Building Energy Performance Stand- 
ards (BEPS). Literally hundreds of reports have been produced. 
The purpose of this project is to take those hundreds of reports and 
summarize them into one concise readable document which con- 
tains the important results of the original work. 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3202 Transportation 


27879 A proposed new energy standard for commercial 
buildings. Reilly, R. (Pacific Northwest Lab., Richland, 
WA). pp 425-430 of Progress in Passive Solar Energy Sys- 
tems. Hayes, J.; Andrejko, D.A. New York, NY; American 
Solar Energy Society Inc. (1983). (CONF-830929—). 

From 8. national passive solar conference; Santa Fe, NM, 
USA (5 Sep 1983). 

A project was established to develop a new energy standard 
for commercial buildings, using the widely accepted ASHRAE/ 
IES Standard 90A-1980, “Energy Conservation in New Building 
Design”, as a starting point and general pattern. Under this project, 
90A-1980 was analyzed to determine its effectiveness and to define 
shortcomings; research was conducted to develop a technical/eco- 
nomic basis for setting improved cost-effective requirements for 
energy conservation; recommendations were developed for an im- 
proved standard; and the recommendations were tested across a 
suite of 10 building types in 8 climates. Preliminary results from 
these tests indicate that design compliance with the recommenda- 
tions provides 15-30% annual energy savings in office buildings and 
smaller but significant savings in other building categories (as com- 
pared to buildings designed in compliance with 90A.1980.) The rec- 
ommendations also provide for expanded design freedom in demon- 
strating compliance, especially compliance with envelope require- 
ments. The recommendations and technical support information 
were presented to ASHRAE to assist in its periodic upgrading of 
Standard 90, and to the U.S. Department of Energy as major input 
to its Congressionally-mandated process of developing minimum 
design standards for federal buildings and voluntary guidelines for 
the private sector. 


27880 (NEL-Trans—2913) Fuel consumption with indi- 
vidual metering of heat consumption. De Vries, G. Translat- 
ed from Verwarming en Ventilatie ; No. 11, 711-716(1980). 
10p. NTIS (US Sales Only), PC A02. File Number 
DE85900934. DE85900934 

The subject of the influence of individual metering of heat 
consumption on fuel consumption for centrally-heated dwellings 
connected to a collective heating plant was the principal topic of 
this inquiry. Essentially the question is whether individual metering 
of heat consumption (and the associated individual accounting) af- 
fects people’s heating behaviour in such a way as to produce a re- 
duction in the fuel consumption of those installations, and if so, 
how great is this reduction (saving)? It is evident from Table 2 that 
a mean percentage fuel saving of about 18% has been computed. It 
can be stated with a confidence of 95% that: the fuel economy lies 
between 16 and 20%, so that a distinct and substantial fuel saving 
can be claimed. This result refers to the data on fuel consumption 
of 74 housing blocks (4816 flats) and 7 complexes of single-family 
houses (1313 dwellings), each connected to a collectively fired 
heating plant. It has further emerged from the inquiry - subject to 
some qualification - that less fuel is saved in the first heating season 
than in the second and third seasons. Besides this a very weak posi- 
tive correlation has been established between the number of dwell- 
ings connected to the same heating plant and the fuel economy to 
be expected by the installation of individual metering of heat con- 
sumption. 
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27881 (DOE/R8/01082—T1) Expanded bicycling route 
system for Denver. Final technical report. Maltempo, M.M. 
(Colorado Univ., Denver (USA). Dept. of Physics). Nov 
1983. Contract FG48-81R801082. 50p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE85011311. 

This final report describes the results of a study of the poten- 
tial energy savings associated with increased utilitarian bicycle 
transportation in the Denver metropolitan area. The project has in- 
cluded computer modeling of the carrying capacity of the present 
bicycle route system, future route systems, as well as outreach ac- 
tivities to convey the results to public officials and the general 
public. A key feature of the project has been a consideration of the 
benefits associated with an expanded bikeway system which in- 
cludes “bike boulevards”. Data from the west coast cities and other 
sources, have been used to generate quantitative estimates of the 
benefits associated with a Denver bikeway system which includes 
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bike boulevards. The development of a network of bike boulevards 
in Denver should result in energy savings of about 20.2 million gal- 
lons of gasoline per year, as well as a 3.4% reduction in vehicular 
carbon monoxide emissions. These benefits are in addition to those 
accruing from current levels of bicycling. 


So gin tpn they 6, pp eng Airline 
A ee ented maintenance. Matteson, 
T.D. (American Management Systems, Inc., Arlington, 
VA). Jan 1985. NTIS, PC A22/MF. AOl - GPO $9.50. File 
Number T185900640. (CONF-8410142—Vol. 6). 
From 12. water reactor safety research information meeting; 
_s USA na ga Oct 1984). 
tered maintenance (RCM) is a rational, coher- 
ent 4 to ‘the problem of preventive maintenance program 
design based on a decision tree. It has broad potential applications, 
because it focuses on functions and functional failures and their 
threats to operations. The evolution of the RCM process in the air- 
line industry and program requirements are discussed. 


ee ee 6, pp 465-478) R and M 
practices in commercial aviation. Matteson, T.D. (American 
Management oc“ Inc., Arlington, VA). Jan 1985. 
NTIS, PC A22/MF AOl - GPO $9.50. File Number 
1185900640. (CONF-8410142—Vol.6). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

During 1982-83, Los Alamos Technical Associates (LATA) 
and American Management Systems (AMS) conducted an extensive 
review of design and operations practices in the commercial air 
transport industry focused on reliability and maintenance for the 
Electric Power Research Institute (EPRI). The genesis of this 
review was a discussion of the technical and environmental similari- 
ties of the commercial air transport and commercial nuclear power 
communities and the potential opportunities for experience transfer 
from air transport to nuclear power. This paper focuses on those 
similarities believed to be of particular interest to the nuclear power 
community. 


27884 (PB—85-157469/XAB) Hybrid propulsion technol- 
ogies for urban bus transit. Final report, January-June 1983. 
Gunderson, R.; Wychorski, H. (Department of Transporta- 
tion, Cambridge, MA (USA). Transportation Systems 
Center). Nov 1984. 65p. (DOT-TSC-UMTA—84-31). NTIS, 
PC A04/MF AO1. 

This report presents overview information on hybrid propul- 
sion technologies (also called dual propulsion) in order to increase 
the transit community's awareness and understanding of bus-propul- 
sion designs that offer extended-use capability for trolley-emergen- 
cy, short-range, and back-up propulsion for trolley buses or offer 
some overall energy or fuel savings. Technical material is provided 
to a greater extent on systems that are novel or appear to offer the 
greatest potential for future commercial development. This informa- 
tion is Provided to make the transit community aware of advance- 
ments in hybrid technology that could help them better utilize their 

equipment or help them in decisions regarding the procure- 
ment of new vehicles. 


27885 (PB—85-161826/XAB) Driver behaviour, mainte- 
nance of the vehicle, and fuel consumption: background infor- 
mation for a campaign for fuel saving among ordinary drivers. 
(Transportoekonomisk Inst. (Transport Economy Inst.), 
Oslo Saaaruer” Nov 1984. 70p. (In Norwegian). NTIS, PC 


The report contains: (1) a short survey of the literature on 
driver behavior and maintenance of the vehicles and fuel consump- 
tion; (2) an investigation of the drivers knowledge of driver behav- 
ior and maintenance of the vehicle and fuel consumption and of the 
drivers attitudes towards fuel saving; and (3) a plan for a campaign 
for fuel saving among ordinary drivers. 


27886 (PB—85-165652/XAB) Transit-bus fuel economy 
and performance simulation. Final report, October 1982-Feb- 
ruary 1984, Zub, R. (Department of Transportation, Cam- 
bridge, MA (USA). Transportation Systems Center). Oct 
a oa (DOT-TSC-UMTA—84-19). NTIS, PC A06/ 
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This paper addresses the simulation element of the Urban 
Mass Transportation Administration’s Fuel Economy Program. 
More specifically, it addresses the development of fuel economy 
and performance sensitivity information on standard-size transit ve- 
hicles using the Heavy-Duty Vehicle Simulation (HEVSIM) Pro- 
gram. HEVSIM provides fuel consumption and performance esti- 
mates of a specified bus as it executes a given driving schedule. 
This report presents the results of bus simulation studies which de- 
termined the effects of various design and operating parameters on 
bus fuel economy and performance. The bus components are first 
described in terms of how they are modeled. Then a variation of 
each component is performed and the resulting fuel economy and 
performance are presented as sensitivities and tradeoffs. 
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= ALSO TO CITATION(S) 26730, 27382, 27756, 27808, 28348, 28353, 


27887 (BMFT-FB-T—85-004) Influence of the properties 
of brick lining and insulation material on the control of indus- 
trial furnaces. Alt, R.; Jeschar, R. (Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.)). Jan 
1985. 128p. (In German). NTIS (US Sales Only), PC A07/ 
MF AO1. File Number DE85751857. 

The possibility to control furnaces varies by application of 
walls with low heat capacity and low thermal conductivity for in- 
sulating furnace chambers. Alterations in fuel feeding result in vari- 
ations of surface temperature of material to be heated, and these 
variations impede the warming of that material and interfere with 
its quality. The furnace is more sensitive to disturbances. For simu- 
lating temperature variations in the interior of the furnace a period- 
ic oscillating gas temperature is assumed. A mathematical model 
and a numerical program have been evolved to investigate the 
result to the temperature in the furnace wall, in the sensor and in 
the material to be warmed, especially to calculate the retardation 
and the amplitude of the temperature vibrations in this positions in 
dependence from the properties of the furnace lining. The results 
plotted in graphs are essential for construction and operation to 
find the best furnace lining. These results can be used not only to 
improve the heat insulation but also to correct the heat transfer 
(e.g. indirect-heat furnace). 


27888 (CONF-8406252—1) Technology transfer from re- 
search to industry. Session la N.1.1. Smith, J.C.; Gibbs, 
M.G.; Chesterman, R.W. (Union Internationale 
d'Electrothermie (Sweden)). 1984. 16p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE85751689. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The establishment of innovate processes in industry is a long 
term process. Some examples of the timescales involved, and their 
relation to the longwave theory is of business cycles are briefly 
considered. Following a brief outline of the function of the Elec- 
tricity Council's Research Centre at Capehurst, details of the trans- 
fer from research to industry of the efficiency Multilayer Induction 
Billet Heater are given. The necessity to demonstrate new tech- 
niques in a production environment is emphasized. The paper con- 
cludes with a discussion on ways timescales might be shortened and 
the important role electricity authorities can play to encourage new 
industrial processess (Author). 


27889 (CONF-8406252—2) Financial aspects on the pen- 
etration of electric technologies in the industrial sector. Ses- 
sion la N.1.2. Bouchet, J. (Union Internationale 
d’Electrothermie (Sweden)). 1984. 13p. (In French). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85751690. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

It may seem surprising that financial issues are to be dis- 
cussed from the very beginning of the UIE Congress. The reason 
to this is that if there is to be a rapid penetration of electrical tech- 
nology into industry, then it is necessary for the financial implica- 
tion to be appreciated at the outset. Now world-wide economic 
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crisis is enhancing difficulties which would be difficult to solve on 
their own; many solutions to be at our disposal, at least at a first 
glance. A comprehensive survey of what is actually available in the 
industrialized countries would.be of no use to those who attend the 
Congress. A more attainable goal is to try to find out the true needs 
and how to meet them. Such a general view is to extend from ap- 
plied researches to wide-spread uses of electric technologies. As a 
background, some examples will be drawn from French experience. 


27890 (CONF-8406252—4) Report of the UIE committee 
on: Economics and statistics. Session 1b N.1.6. (Union Inter- 
nationale d’'Electrothermie (Sweden)). 1984. 32p. NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE85751692. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Since 1962, at every UIE Congress, the Economics and Sta- 
tistics Study Committee has presented an updated statistical survey 
of the development of electroheat applications in UIE member 
countries. The present paper gives some of the results of the latest 
survey for lst January 1982 and presents the main trend of the de- 
velopment of industrial electroheat applications by comparisons 
with past data. The results of several simplified economic studies 
for electroheat processes and applications are also presented. 


27891 (CONF-8406252—5) Process heat recovery: 
Report on the activities during the period between the Cannes 
and the Stockholm Congress. Session 1b N.1.8. Geeraert, B. 
(Union Internationale d’Electrothermie (Sweden)). 1984. 
3lp. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE85751693. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The Study Committee examined metal melting and heat 
treatment, food and chemical processing. Two main characteristcs 
were identified. - Firstly, processes involving high initial tempera- 
ture. In these cases the extent to which the plant is utilised has a 
significant effect on how well the energy is utilised and consequent- 
ly on the pattern of energy flows and overall economics. - Second- 
ly, a wide range of processes employ relatively low initial tempera- 
tures. In these cases, the best solution is obtaned by considering 
available energy flows and overall economics characterised by a 
substitution factor. It is concluded that when making comparison of 
energy use, where the objective is to determine the best method of 
heat recovery, a comprehensive technical and economic study of 
feasibility should be undertaken. One such method is referred to in 
this report. 


27892 (CONF-8406252—6) Energy savings in Electric 
heating through microcomputer control. Session 1b N.1.9. 


Hegewaldt, F.; Drees, D.W. (Union Internationale 
d’Electrothermie (Sweden)). 1984. 24p. (In German). NTIS 
(US Sales Only), A02/MF AOl. File Number 
DE85751694. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The increasing costs of energy render economies of energy 
economically more and more urgent. We want to show that not 
only by the primary measures: optimization of efficiency and mini- 
mization of losses of heat, but also by optimization of process con- 
trol as a function of the respective marginal conditions, consider- 
able economies of energy are possible. The tools for this process 
optimization are process control systems with microprocessors 
(microcomputers). The following examples are shown: - Minimiza- 
tion of the heating time forbatch heating - Process control of a con- 
tinuous furnace - Process control of an induction heating system for 
forging billets - Reduction of foundry returns. In many cases the 
possible energy economies are paying for the’ costs of the applica- 
tion of propcess optimization and process control systems on micro- 
computer basis. 


27893 (CONF-8406252—7) Industrial electroheating 
a gaa History and activities. Session 1b N.1.18. Czajc- 
zynski, (Union Internationale d’Electrothermie 
(Sweden)). 7 oee 6p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE85751695. 
From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 
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In the International Electrotechnical Commission (I.E.C.) 
Technical Committee No.27 carries out work with the purpose of 
publishing international standards concerning industrial electroheat 
equipments. As part of its mission, Technical Committee 27 works 
out: - general and particular safety rules concerning the use of vari- 
ous types of electroheat equipments, - general and particular test 
methods for these equipments. The paper: - reviews the activity of 
TC 27 since its creation in 1960, giving details of its various work 
orientations, - details standards and documents already published or 
being published, -outlines work the Committee plans to undertake. 


27894 (CONF-8406252—9) Electroheat as a means to 
solve ecology problems and save resources. Session 1c N.1.11. 
Altgauzen, A.P.; Borodachyov, A.S.; Lyathovich, A.P. 
(Union Internationale d’Electrothermie (Sweden)). 1984. 
19p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE85751697. 

From 10. UIE on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Inc: consumption of natural resources causes contami- 
nation of the atmosphere breaking down the biological cycle to 
create hazards to the life and activities of human society. Aspects 
are considered for the reasons of natural resources and the employ- 
ment of electroheat processing equipment as a means of saving re- 
sources and improving the environment. A comparative analysis of 
reduced level of hazards by operation of electroheat equipment 
with that of fuel furnaces is given i.e. dust and gas emissions, heat 
emissions, contamination of land drainage waters and soil by slags, 
and noise effects. It is shown that use of electric furnaces have less 
effect on the environment as compared with fuel fired equipments. 
Advantages of using electroheat processing are discussed including 
the use of minerals, reduction of heat and material losses, improve- 
ment of process materials, their quality and reprocessing of industri- 
al waste together with savings of energy and resources. 


27895 (CONF-8406252—10) Substitution of electric 
ee ea eae Session 1c N.1.12, 
Djian, Medan, C. (Union Internationale 
@ Blestrotheemie (Sweden)). 1984. 14p. (In French). NTIS 
(US Sales Only), PC A02/MF PAOL. File Number 
DE85751698. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Substitution of electricity for fossil fuel in industry must be 
profitable for the end user and the country as well. This economic 
aspect largely depends on the energy efficiency of the electric sys- 
tems used. It also depends on the oil saving actually made. Lastly, 
it is associated with the financial performance of the process. On 
the basis of many practical examples from the various sectors of in- 
dustry, it is demonstrated that the range of existing electric tech- 
niques enables significant savings of primary energy and consider- 
able oil gains while being fairly efficient. 


27896 (CONF-8406252—12) Computerized feasibility for 
efficient energy, -application, -consumption, -controlling, and 
saving. Session 1c N.1.14. Hoorn, D. (Union Internationale 
d’Electrothermie (Sweden)). 1984. 8p. NTIS (US Sales 
Only), PC A02/MF AO01. File Number DE85751700. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The resposibility throughout industry requires the use of 
every available means to conserve the energy resources as far as 
possible. The computerized feasibility - CF - means a real contribu- 
tion to that effort. With the help of a large number of computer 
programs such as TRACE - FLOIN - ICOST - QTAB - FHQ - 
QPIPE - ITRAP - LEDIT - LPLOT etc., and the necessary con- 
figuration, the efficiency for energy, -application, -consumption, - 
controlling and saving, is a reality that has its continuous supervi- 
sion on a display and printed listing. 


27897 (CONF-8406252—14) Mathematical model of an 
induction furnace for melting. Session 2.1 N.2.1.1. Kozeny; 
Polak; Ulrych. (Union Internationale d’Electrothermie 
(Sweden)). 1984. 18p. (In German). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85751702. 
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From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Electromagnetic and thermal effects occurring in induction 
melting furnaces can be described by various mathematical models. 
The authors develop and solve a complex mathematical model 
which encompasses the mutual effects of electromagnetic and ther- 
mal fields. The model is described by two non-linear second order 
parabolic differential equations. These are solved numerically by 
the method of finite differences. The results offer a more profound 
knowledge of the properties and distribution of the fields which 
will enable the optimisation of the design of melting units both 
from economic and operational standpoints. 


27898 (CONF-8406252—15) Recent developments in in- 
duction rr ye Session - 1 N.2.1.2, Reboux, J.; Henry, Y.; 
Boen, Bousque F. (Union Internationale 
A (Sweden). 1984. 16p. (In French). NTIS 
(US Sales Only), PC A02/MF AOI. File Number 
DE85751703. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Induction melting of metals and special alloys at frequencies 
from 1 to 10 kHz is an up to date and promising application of in- 
duction heating. Melting is carried out under a slag and the melt is 
fed with metal scrap from a feeder placed above the crucibel. 
Ingots in the range 10 to 25 cm diameter are obtained by withdraw- 
al and cooling of the ingot from the melt. Ingot weights can reach 
several hundred kg of refractory metals and special alloys (e.g. tita- 
nium, Zircalloy, stainless steel). The process can also be applied to 
the induction melting of some insulating materials like oxides and 
glasses. In this paper the authors present technical aspects and 
energy balances for this melting process with conclusions on poten- 
tial industrial prospects for the future. 


27899 (CONF-8406252—16) Choice of medium frequency 
for nonferrous melting. Session 2.1 N.2.1.3. Baines, A.P. 
(Union Internationale d’Electrothermie (Sweden)). 1984. 
14p. NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE85751704. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

During the past twenty years, the technology of solid state 
power source design has advanced to the stage where no forward 
looking Foundryman can afford not to consider them either to re- 
place existing plant or for plant expansion. The paper reviews the 
types of power source available and stresses the need to select a 
design giving the highest power transfer efficiency. It reviews the 
main criteria for choosing equipment and in particular the basis for 
choosing the most desirable frequency for a given application. 
(Author). 


27900 (CONF-8406252—17) Perspectives of the duplex 
process in Italian iron foundries: a sound example of substitu- 
tioning electricity for fuel for primary energy saving. Session 
2.1 N.2.1.4. Balbi, M.; Caironi, G.; Tosi, G.; Faletti, L.; 
Colli, C. (Union Internationale d’Electrothermie (Sweden)). 
1984. 13p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE85751705. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Iron foundries are an industrial branch in which specific 
energy consumption attains significant levels. This industry is typi- 
caliy broken down into large number of units; each single firm has 
so far made its own choice on energy-relevant matters in an unco- 
ordinated, independent way and no great heed was given to the 
issue. However, the nation’s production of cast iron is sufficiently 
large and it can be understood that such choices, when based on 
specific information made available by a clearcut energy policy 
could affect the nation’s consumption of primary energy. A survey 
of the situation of Italian foundries and the indications given by the 
substitution coefficient calculated from a theoretical evaluation of 
energy consumption for several alternative solutions, show that the 
duplex process, using electric heat in conjunction with fuel-fired fa- 
cilities, makes for better exploitation of energy and consequently 
has a favourable effect on the overall economy. 
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27901 (CONF-8406252—18) Induction - plasma furnaces 
are a new progressive type of electroheat equipment. Session 
2.1 N.2.1.5. Pelts, B.B.; Prostyakov, A.A.; Fomin, N.1,; 
Khotin, V.A.; Krutyansky, M.M. (Union Internationale 
d'Electrothermie (Sweden)). 1984. 1lp. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85751706. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

One of the perspective ways to substantially increase the 
equipments capacities and molten quality is the application of com- 
bined induction-plasma heating. Confirmed is the technological effi- 
ciency of using the combined induction-plasma furnaces (CIPF) for 
melting steel, cast iron, aluminium alloys. Thus while melting steel 
in CIPFs metal losses of the basic alloying elements are actually 
absent, low concentration of oxygen in metal is achieved, non-me- 
tallic inclusion content is lowering, their breakage and spheroidiz- 
ing is occurring. High reactivity and liquid mobility of slag in 
CIPF and its intensive blending contribute to removal of sulphur 
out metal and to that of non-metallic inclusions out of bath into 
slag. The investigations have shown that the features of steels 
smelted in CIPF do not go second to the properties of metal of in- 
duction-vacuum melting. Created in the USSR are induction-plasma 
furnaces of 0.16; 0.25; 1.0 and 1.6 t capacities and elaborated are 
furnaces of 6.0 and 10.0 t capacities. Experimentally studied at the 
operating furnaces have been their power parameters, methods of 
their estimation have been elaborated, the basic constructive deci- 
sions have been worked out, technological possibilities have been 
considered. 


27902 (CONF-8406252—19) CSM plasma torch plant - 
plant specifications and expermental results. Session 2.1 
N.2.1.6. Borgianni, C.; D'Angelo, R.; Repetto, E. (Union 
Internationale d’Electrothermie (Sweden)). 1984. 12p. NTIS 
(US Sales Only), PC A0Q2/MF AOl. File Number 
DE85751707. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

An assessment has been made of the potential of a 250 kW 
plasma torch in a number of technological sectors. In particular the 
torch has been used for metallurgical treatments of the steel bath of 
a 250 kg induction furnace. Various techniques for introducing de- 
sulphurizing and alloying mixtures into the bath have been com- 
pared and an anlysis has been made of how the constituents of the 
mixtures and the operating parameters of the torch influence the 
metallurgical results. 


27903 (CONF-8406252-—20) Recent development of hot 
galvanization in France. Prezart, J.; Briand, M.; Fuchs, M.; 
Voltz, M. (Union Internationale d’Electrothermie 
(Sweden)). 1984. 12p. (In French). NTIS (US Sales Only), 
PC A02/MF AOl1. File Number DE85751708. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The heating of zinc galvanising baths has traditionally been 
achieved by either coiled resistance elements arranged vertically 
along the walls of the bath for metal baths, or by radiant heaters 
positioned above in the case of ceramic baths. In 1981 and 1982, 
two new techniques appeared: 1) Heating by means of immersed 
elements. In this technique, silicon carbide immersion elements are 
employed. In comparison to nickel-chrome elements these reduce 
energy consumption by 25% and enable the power density to be 
increased by a factor of three. 2) Induction heating. In this tech- 
nique, the metal vat acts as rotor, and the inductors are placed lat- 
erally along the walls. By induction the vat heats the zinc in the 
bath. This system reduces energy costs by 15%, and the capital 
cost is 25% less than that for an installation equipped with nickel- 
chrome elements. 


27904 (CONF-8406252—21) Characteristics and main ap- 
plication areas of medium-frequency and line-frequency induc- 
tion furnaces. Session 2.1 N.2.1.8. Arelmann, F. (Union 
Internationale d’Electrothermie (Sweden)). 1984. 10p. (In 
German). NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE85751709. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 
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Following the introduction of solid state converters and 
after intensive advancements in the past years, the medium-frequen- 
cy coreless furnaces (MF-furnace) have gained the necessary avail- 
ability with simultaneously lowered capital cost and reduced 
energy losses in the frequency conversion. Thus - in addition to the 
line frequency coreless furnace (NF-furnace) which has been a 
proven melter for about 25 years - the foundry industry now dis- 
poses of an electric melting unit which offers the planning engineer 
additional criteria in selecting the optimum melting system. The fol- 
lowing remarks are meant as an aid in determining whether the 
medium-frequency or line frequency coreless furnace is the more 
economical melting tool taking into consideration the marginal con- 
ditions of the application in question. The characteristic features of 
both furnace types are described and the main areas of their appli- 
cation are stated. 


27905 (CONF-8406252—23) Latest development in elec- 
trode technologies for arc furnaces (Water cooled electrodes, 
new coating types etc.). Session 2.2a N.2.2.1. Zoellner, D.H. 
(Union Internationale d’Electrothermie (Sweden)). 1984. 
13p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85751711. 

From 10. UIE congress on electroheat for improved econo- 
my; — Sweden (18 Jun 1984). 

present different approaches to reduce electrode costs 

leads as an to modified operation of electric steel production as to 
the use of different electrode systems. The various electrode sys- 
tems require different graphite electrode qualities. The influence of 
quality and type of active graphite electrode part on total electrode 
economics is discussed. Beyond the aspects of an evaluation of total 
electrode operating costs using different electrode systems, the 
methods for proper evaluation and testing procedures for graphite 
quality have to be defined, especially in connection with new elec- 
trode systems as coated electrodes and water cooled electrode sys- 
tems. 


27906 (CONF-8406252—24) High current multiple elec- 
trodes for use in arc furnace. Session 2.2a N.2.2.2. Harry, 
J.E.; Knight, R. (Union Internationale d’Electrothermie 
(Sweden)). 1984. 10p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85751712. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

A compact, high-current d.c. water-cooled, non-consumable 
electrode incorporating multiple cathodes has been developed and 
operated at total currents up to 2.4 kA. The electrode utilises tung- 
sten cathodes, vortex gas flows to stabilise the arcs and a pilot arc 
ignition system operating with a common nozzle. Results indicate 
that multiple electrodes with current capabilities up to 30 kA may 
be developed with no increase in size for use in plasma furnaces, 
d.c. arc furnaces and submerged arc smelting furnaces. 


27907 (CONF-8406252—25) Mechanism of graphite elec- 
trode comsumption in electric arc steel furnaces. Session 2.2a 
N.2.2.3. Kiyono, S.; Inoue, Y. (Union Internationale 
d’Electrothermie (Sweden)). 1984. 14p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE85751713. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Graphite electrodes account for a significant portion of the 
cost of steelmaking by the electric arc furnace process. Electrode 
consumption can be divided into two types: 1) side loss caused by 
oxidation, and 2) tip loss caused by spalling, erosion in metal and 
slag, and sublimation in the arc. In this study, tip diameter and elec- 
trode weight were measured in commercial furnaces, and tip loss 
and side loss were separated from each other by a calculation 
method developed in our laboratory. Thus, the relationship be- 
tween the operating conditions of arc furnaces and the quality of 
the electrodes used has been clarified. Several operating conditions 
to minimize electrode consumption also are discussed. 


27908 (CONF-8406252—26) Power supply of the world’s 
first commercial DC Arc furnace. Session 2.2a N.2.2.4. 
Gruenberg, D.; Eissmann, H. (Union Internationale 
d’Electrothermie (Sweden)). 1984. 19p. (In German). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85751714. 
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From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The reasons leading to the development of the DC arc fur- 
nace, i.e. reduction of direct and indirect influences on the environ- 
ment and increased efficiency in steel melting, are stated, and the 
concept of this novel melting furnace is explained. For the develop- 
ment work to be successful two crucial problems had to be solved. 
First, construction of a rugged and reliable bottom electrode and, 
second, design of a dependable DC supply system matched to the 
arc load. The DC supply system and its special control concept are 
explained and an account is given of the operating experience with 
the Federal Ministry of Research and Technology and which has 
now been operating for almost two years in steel production. 


27909 (CONF-8406252—27) Process and equipment for 
electro-slag casting of large Session 2.2a N.2.2.5. 
Latash, Y.V.; Voronin, A.E.; Nikulin, A.A.; Volokhonsky, 
L.A.; Vasilyev, Y.M.; Tsarev, A.V. (Union Internationale 
d’ Electrothermie (Sweden)). 1984. 12p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE85751715. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The paper deals with the results of industrial tests of an elec- 
tro-slag furnace developed in the Soviet Union. The furnace per- 
formance and parameters are presented. Process advantages of por- 
tion electro-slag casting in comparison with other methods of large 
ingot manufacture are shown. Practical results of metal quality 
studies are delivered. 


27910 (CONF-8406252—28) Study concerning the elec- 
tric behaviour of the three phase electric arc furnace. Poster 
N. 2.2.6. Sakulin, M. (Union Internationale d’Electrothermie 
(Sweden)). 1984. 16p. (In German). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85751716. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

With 6 refs. 

In the paper presented the electric quantities of the three- 
phase electric arc furnace are calculu.ed analytically in the optimal 
operating point - assuming linear conditions, on the one hand, and 
rectangulai arc functions, on the other hand. At first, the operating 
characteristics of the linear Ohmic-inductive equivalent circuit are 
computed, the dependence of the operational quantities on the rela- 
tion of X/R of the furnace impedance is described and the influ- 
ence of the variations is shown. Further on, the impact of harmonic 
voltages is studied by means of the rectangular arc voltage model, 
distinguishing between the single phase AC circuit and the symmet- 
ric three phase rectangular models it is possible to obtain informa- 
tion on the applicability of the different quantities as controlled 
variable in the electrode regulation (Author). 


27911 (CONF-8406252—29) Energy measurements for an 
electric arc steelmaking furnace. Poster N.2.2.7. Borroni, A.; 
Nano, G.; Mazza, B.; Joppolo, C.M.. (Union Internationale 
d'Electrothermie (Sweden)). 1984. 15p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE85751717. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The energy and material balance of an electric arc steelmak- 
ing furnace are quantified with reference both to the overall tap-to- 
tap cycle and to furnace operation stages. Each energy input and 
output is analyzed (assumptions, measurements made, numerical 
data, etc.). Particular emphasis is given to the study of exothermic 

sreactions by sampling and analyzing exhaust gas dust, as well as to 
the measurement of shell surface temperatures by infrared thermo- 
graphy. 


27912 (CONF-8406252—30) Optimization of the work 
parameters of the steelmaking arc furnaces with different ca- 
pacities. a one N.2.2.8. Radosz, B.; Karbowniczek, M.; 
Nowak, (Union Internationale d’Electrothermie 
(Sweden)). ‘t984. 14p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE85751718. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 
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In this paper is presented a method for determination of of 

ela pe lpn st Apc angredpaate tte ded acon 

of steel production taking the technical conditions into ac- 

count. The range of optimum work current is defined basing on the 

couaun and technical criteria accounting for essential work pa- 

rameters of furnace. Method described here is presented on exam- 

ple of 3 Mg and 140 Mg furnaces with different designs, however, 
this method can also be used in designing of new furnace units. 


(CONF-8406252—31) Calculation of thermal oper- 
ations of UPH arc furnaces. Session 2.2a N.2.2.9. Ignatov, 
LL; .B. (Union Internationale d'’Electrothermie 
(Sweden)). 1984. . NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85751719. 

From 10. UIE congress on electroheat for improved econo- 

y; Stockholm, Sweden (18 Jun 1984). 

Considered in details are heat exchange dynamics i in the fur- 
nace workspace free part and heat exchange in the charge, while 
employing the results of calculation by multi-dimensional mathe- 
matical models, which are adequate to industrial furnaces. When 
considering heat exchange in the workspace free part accounted for 
is the furnace atmosphere absorbing and dissipating property. This 
has resulted in obtaining quantitative characteristics and the furnace 
atmosphere affecting the resulting heat flows and temperatures 
along the roof, wall and metal in the process of heating and charge 
melting as well as in the ‘flat bath’ mode of operation for UHP 100t 
arc furnaces with water-cooling members. Estimated are the nature 
and dynamics of charge melting in UHP arc furnaces, heat loads, 
thermal efficiency, specific consumption of power a.o. characteris- 
tics in the process of melting. Determined and checked by experi- 
ments at furnaces is the time of closed arc burning, the moment of 
additional charging with a view to optimizing the melting mode of 
operation, lowering loads of the furnace members and achieving 
the maximum output. 


27914 (CONF-8406252—32) Diagnostic of the electrical 
characteristics to control the electric arc furnaces by a com- 
puter. Session 2.2b N.2.2.10. Hradilek, Z. (Union Internatio- 
nale d’Electrothermie (Sweden)). 1984. 16p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE85751720. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, eee (18 Jun 1984). 

The article deals with a new method of diagnostic investiga- 
tion into the instaneous electric power program of the electric arc 
furnace by use of thermoelectric converters. The electric magni- 
tudes are recorded by a plotter and evaluated by a computer. The 
results obtained by this method are examined at the Vitkovice 
Steelworks/Czechoslovakia/ and can be applied to optimize the 
power program of an electric arc furnace by a control computer. 


27915 (CONF-8406252—33) Integrated computer control 
system attains energy saving for a large stainless plant. Ses- 
sion 2.2b N.2.2.11. Nakagawa, T.; Koreyasu, M.; Kubota, 
T.; Okazaki, K. (Union Internationale d'Electrothermie 
(Sweden)). 1984. 17p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85751721. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

In this paper, a modern integrated computer control system 
for the Nisshin Steel Co., Ltd., Japan's leading stainless steel manu- 
facturer, is introduced. The plant consists of four arc furnaces, two 
oxygen converters, two vacuum degassing furnaces and a continu- 
ous casting machine. In order to cope with the recent critical 
energy situation, an integrated computer control system introduced 
here has been adopted, and succeeded in remarkable energy saving., 
With process computer control as applied so far, either a whole 
process may be put under one master computer, or only main 
equipments among the sub-processes are under respective computer 
independently. In this integrated system, the latest technology is 
fully adopted: The whole plant system is divided according to the 
functions, into several sub-processes which in turn consist of vari- 
ous equipments respectively. Each sub-process is controlled by its 
own mini-computer, and each equipment by its respective micro- 
computer. Inter mini-computer as well as inter micro-computer, 
data exchanges are established through their own optical fibre 
channels. Microcomputers operate so as to attain maximum energy 
saving of the equipments concerned, whereas mini-computers opti- 
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mize the control of the plant for production scheduling power, 
demand and also fume extraction equipment. 


27916 (CONF-8406252—34) Experiences from computer 
control of UHP arc furnaces and a continuous casting plant. 
Session 2.2b N.2.2.12, Harkot, A.; Hering, M.; Janion, R.; 
Piasecki, S. (Union Internationale d’Electrothermie 
(Sweden)). 1984. 16p. (In German). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85751722. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The control system for three 140 tonnes UHP arc furnaces 
and a continuous casting machine is presented. The mathematical 
models of the electrothermal and metallurgical processes, the con- 
trol algorithms and the computer control system are described. 
Practical results presented show benefits obtained from such a con- 
trol system both in terms of energy consumption and increased 
output from the plant. 


27917 (CONF-8406252—35) Application of microcomput- 
ers for electric arc heating processes. Session 2.2b N2.2.13, 
Gitarts, D.A.; Izakson-Demidov, Y.A.; Kalistratov, V.A.; 

Edemsky, VM. (Union Internationale d’Electrothermie 
(Sweden)). 1984. 12p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85751723. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Control systems employed with furnaces for steel production 
and for smelting of ores together with installations of electroslag 
and vacuum-arc remelting equipments are described. Details of 
mathematical models and control algorithms is given in addition to 
the schematic electrical circuits and lists of component parts of the 
control systems. The particular feature of the mathematical model 
is the application of the general state parameters and the static 
methods for their identification and adaptation. The variety of con- 
trol system types employed in electroheat and having the possibility 
of using microcomputers, allows for expediency by using a single 
system approach for designing algorithm, a programme and the 
hardware to be used. Provision of the hardware to be employed for 
the real-time system, is based on a developed system of interrup- 
tions and use of a single library of hard and software modules, the 
latter having a general design of its layout for the different systems. 


27918 (CONF-8406252—36) Linear equivalent circuit for 
a three phase arc furnace. Session 2.2b N.2.2.14. Koehle, S. 
(Union Internationale d’Electrothermie (Sweden)). 1984. 
16p. (In German). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85751724. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

A linear equivalent electric circuit substituting the arcs by 
resistances and reactances can simulate only the periodic fundamen- 
tal oscillation portions of the electrical quantities. The arc resist- 
ance are produced partly through the phase shift between the fun- 
damental oscillations of the current and the arc voltage due to the 
non-linear behaviour of the arcs, and partly as a result of the fluctu- 
ation of the electrical quantities due to the time-variant behaviour 
of the arcs. It is demonstrated by the example of a furnace that arc 
reactances are dependent on the arc resistances to a quadratic func- 
tion. Some possibilities of using the linear equivalent electric circuit 
for the measurement and control of electrical quantities are indicat- 
ed. 


27919 (CONF-8406252—37) Optimization of electric arc 
furnace power regime by means of modern electronic appara- 
ture. Session 2.2b N.2.2.15. Kalic, D.; Bogdanovic, S.; Bula- 
jic, R.; Draginic, T. (Union Internationale d’Electrothermie 
(Sweden)). 1984. 16p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85751725. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

An electronic apparature for measuring electric variables of 
an arc furnace is described. In the analog part of the apparature all 
relevant quantities are measured, processed and smoothed, so that 
phase and arc voltages, line currents, as well as input and arc 
power of individual phases can be easily read on built-in instru- 
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ments. All of them, in the form of d-c signals, are lead to the digital 
data acquisition system, consisting of a scanner, a system voltmeter 
and a desk computer. As a result of computer calculations, the fol- 
lowing quantities, averaged over arbitrary long time intervals are 
obtained: phase and arc powers, power losses, refractory erosion in- 
dices, currents and arc voltages. These results may be used to de- 
termine the electric parameters and operating characteristics of arc 
furnaces and to establish the optimum power regime. 


27920 (CONF-8406252—38) Analysis and optimum power 
control for direct reduced iron and scrap melting in steelmak- 
ing arc furnace. Session 2.2b N.2.2.16. Inagaki, E.; Ichikawa, 
M. (Union Internationale d’Electrothermie (Sweden)). 1984. 
16p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE85751726. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Successful use of optimum power control is described relat- 
ing to two situations. 1) Keeping molten metal and siag at a suitable 
constant temperature during melting period reduces power and 
energy consumption. The determination of input power and power 
factor in this connection is described. 2) A series of experimental 
and analytical studies show that ‘distortion power’, defined in IEEE 
standards for a distorted wave, cannot be ignored in arc furnace 
power analysis. This ‘power’ is shown to be related with the oper- 
ational reactance of an arc furnace. 


27921 (CONF-8406252—40) Practical method to deter- 
mine the capacity of flicker compensators for additional arc 
furnace installation. Session 2.2c N.2.2.18. Morimoto, H.; 
Saito, N. (Union Internationale d’Electrothermie (Sweden)). 
1984. 13p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85751728. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Increasing use of arc furnaces connected to a common 
power distribution system often causes a substantial increase in 
flicker levels, necessitating the installation of flicker compensators. 
The paper deals with a practical method for determining the degree 
of arc disturbance at the point of common coupling as well as a 
method to determine the size of the compensator required. A par- 
ticular advantage of this method is that it allows for the easy calcu- 
lation of the rating of a compensator for an existing system when 
an additional arc furnace is being considered. 


27922 (CONF-8406252—42) Study of flicker disturbances 
caused by arc-furnaces by means of digital or analog models. 
Poster mong Garbero, L.; Santagostino, G.; Lagostena, 
L.; Profumo, F. (Union Internationale d’Electrothermie 
(Sweden)). 1984. 20p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85751730. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

This paper describes two models of arc-furnaces - digital and 
analog - that have been set up with the aim of improving, as early 
as design stage, knowledge on probable disturbances that could not 
otherwise be acquired, except by direct measurement with plant al- 
ready in service. The arc furnace model was set up using two other 
models of components that are very important for flicker reduction, 
namely SVC-TCR (Static Var Compensator/ThyristorControlled 
reactors) and saturated reactors. As an example of application of 
the models described in the paper, an implementation of the recom- 
mendations on arc furnace connection to the network has been set 
up, taking into account the effect of auxiliary means of flicker re- 
duction, such as SVC-TCR or saturated reactors. 


27923 (CONF-8406252—43) Static var-compensator in- 
stalled in primary substation for suppression of voltage fluctu- 
ation caused by multiple electric steelmakers. Yanaura, Y.; 


Nakayama, M.; Nishidai, J. (Union Internationale 
d’Electrothermie (Sweden)). 1984. 15p. NTIS (US . Sales 
Only), PC A02/MF A0O1. File Number DE85751731. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The West Sapporo substation, one of the main substations of 
Hokkaido Electric Power Co., Inc., has been supplying 66-kV 
power to two steelmakers having a 40-t and a 50-t arc furnaces, re- 
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spectively. Initially, the level of flicker as measured on the 
substation’s 66-kV bus was about 2 times the permissible limit. 
After an extensive study by simulation, the problem was overcome 
by installation of a 40-Mvar static var-compensator. The field test 
results indicate that the installation has suppressed the flicker value 
down to 50% of the initial value. 


27924 (CONF-8406252—44) Analyses and tests of a thyr- 
istor reactive power compensator for UHP arc furnace load. 
Hibino, T. (Union Internationale d’Electrothermie 
(Sweden)). 1984. 16p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85751732. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

In 1980, Plant A informed us of its decision to add a UHP 
arc furnace to the existing arc furnaces. The addition called for a 
new measure against flickers. It was considered that introducing a 
thyristor static var compensator system (SVCS) would be the best 
solution to this problem. Prior to the start of operation of the UHP 
arc furnace in 1982, tests were conducted on the actual system after 
consultation with the plant. The test results showed that the SVCS 
would be able to compensate for reactive power as anticipated. 
This paper describes the results of the tests on the actual system 
and the method of monitoring flicker during operation of the 
power system. 


27925 (CONF-8406252—45) Trends in development of 
large arc furnaces for steelmaking and ore reduction aimed at 
reducing energy and material. Davydov, V.P.; Drogin, V.L.; 
Tuluevskii, Y.N.; Mizin, V.G.; Sokolov, M. M.; Brukovskii, 
LP. (Union Internationale d’Electrothermie (Sweden)). 
1984. 10p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE85751733. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

A method of optimising the arc power in an ac electric arc 
furnace is given together with the main process parameters that 
must be monitored in order to achieve a symmetrical arc power 
input. A new configuration of oxy-fuel burners is described where 
movenable burners, mounted in the roof, eable 2 - 3 times the 
power input of conventional wall burners to be achieved, giving re- 
duction in electrical power consumption and melting time. Possible 
advantages are discussed in the operation of arc-reduction furnaces, 
with reduced-frequency current. 


27926 (CONF-8406252—46) Electrical characteristics of 
an arc-furnace circuit. Persson, J. (Union Internationale 
d’Electrothermie (Sweden)). 1984. 10p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE85751734. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

A previously developed method of mathematical analysis re- 
lated to the three phase arc furnace circuit has been updated and 
simplified. It has been applied to a variety of electric arc furnaces 
to define the magnitudes of arc voltage, ohmic resistances, react- 
ance, and phase angle under operating conditions. A specific exam- 
ple concerning a 48 MVA ferrochromium furnace is presented. 


27927 (CONF-8406252—47) New technology in induction 
heating of billets, wires and plates. Session 3.1 N.3.1.1. 
Coevet, M.; Heurtin, J.; Nuns, J.; Poiroux, R. (Union Inter- 
nationale d’Electrothermie (Sweden)). 1984. 17p. (In 
French). NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE85751735. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

By reason of the recent progress in the field of control and 
power electronics, the technique of induction heating is becoming 
all but obligatory, for applications such as fusion, heating prior to 
pressing, or local treatment. However, in some sectors, induction 
has not developed to the same extent because of inadequate or not 
very efficient equipment, lack of reference or unexpressed needs. 
This is true of re-heating prior to rolling of billets and the heat 
processing of plates and wires. In 1978, EDF’s Renardieres labora- 
tory undertook work on these types of products and its research 
has resulted in the development of new and more efficient inductor 
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, which: -) improves the energy yield of the operation 
by 10 to 20 percentage points, or -) can use a lower frequency 
supply which is simpler and less costly, or -) can often facilitate 
handling of parts moving through the furnace, which can be more 

The conventional sclenoid described in the literature is 
then replaced by artistic assemblies of copper windings and magnet- 
ic circuits whose higher cost is largely offset by the gains to be ex- 
pected from the advantages set out above. 


27928 (CONF-8406252—48) Capacitors - discharge in- 
duction heating installations for high-frequency pulse aes 
ing. coggae 3.1 N.3.1.2. Pieri, C. di; Lupi, S.; Capello, A a 
Crepaz, (Union Internationale _d’Electrothermie 
(Sweden)). S84 llp. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85751736. 

From 10. UIE congress on electroheat for improved econo- 

y; Stockholm, Sweden (18 Jun 1984). 

The paper deals with single or multiple power pulses induc- 
tion hardening technics, using capacitors-discharge high-frequency 
generators. Starting with the calculation of the thermal transients in 
the body to be treated, the analysis of the main parameters which 
influence the installation design has been developed. 


27929 (CONF-8406252—49) Studies of a new induction 
hardening method for steelwork rolls with flat inductors. 
Wieczorek, T. (Union Internationale d'’Electrothermie 
(Sweden)). 1984. 1lp. (In German). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85751737. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The construction and principle of operation of a new type of 
installation for induction hardening of steelworks rolls using flat in- 
ductors has been presented. The construction and testing of the 
original prototype installation is discussed. Test results have been 
presented, including electromagnetic parameters, temperature distri- 
butions obtained during heating and cooling using the thermovision 
technique, internal stress and hardness distributions and metallogra- 
phic structures. Results obtained by this new technique have been 
compared with those obtained by conventional techniques such as 
progressive spin hardening in a cylindrical inductor. 


27930 (CONF-8406252—50) Inductive heating in rolling 
mills. Session 3.1 N.3.1.4. Thelin, C. (Union Internationale 
d’Electrothermie (Sweden)). 1984. 16p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85751738. 

From 10. UIE congress on electroheat for improved econo- 
my; ee Sweden (18 Jun 1984). 

Induction heating in rolling mills has become more attractive 
for several reasons, e.g.: Increasing energy prices necessitate more 
efficient heating systems. The need for flexible heating systems. The 
need for better process control and in-line heating. The need to 
reduce production costs e.g. by less scaling and less reheating. In 
this paper Induction Heating is compared with other heating meth- 
ods especially gas or oil heating. The general ASEA system from 
continous casting to rolling is decribed including: hot transport, in- 
duction heating and process control. Some recent installations is de- 
cribed in detail.(Author). 


27931 (CONF-8406252—51) Transverse flux induction 
heating of metal strip and plate. Session 3.1 N.3.1.5. Taylor, 
A.; Kammerling, W.; Ireson, R. (Union Internationale 
d'Electrothermie (Sweden)). 1984. 16p. NTIS (US Sales 
Only), PC A02/MF AOl1. File Number DE85751739. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Transverse flux induction heating techniques developed by 
Electricity Council Research Centre (Capenhurst, England) were 
demomstrated successfully in a 1000 kW prototype installation for 
in-line heating of aluminium strip. This paper describes how the 
technology was adapted by a commercial organisation to produce 
TFX equipment for the metal processing industries. It includes a 
description of methods used to transfer theoretical design informa- 
tion from the research establishment to an industrial design office, 
with particular reference to an 1800kW TFX installation for an alu- 
minium strip line. Also included are comments on recent research 
into the many fields of application for this important new technolo- 
gy. (Author). 
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27932 (CONF-8406252—52) Hey efficiency induction 
billet heater. Martin, D.H. (Union Internationale 
d'Electrothermie (Sweden)). 1984. ie. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85751740. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

This paper commences with a short history of induction 
heating with references to the conventional single-layer type of coil 
design. It describes how international demands for energy conser- 
vation stimulated research and development into a new high effi- 
ciency multi-layer coil concept wich is economically justifiable. It 
discusses the transfer of technology from prototype to industry, in 
cluding one selected case history. Water cooling techniques are ex- 
plained in order to illustrate the recent further simplification of 
high efficiency coil design. The conclusion summaries the overall 
impact of the innovation. 


27933 (CONF-8406252—53) Interactive calculation meth- 
ods for induction heating systems. Sabonnadiere, J.C. (Union 
Internationale d’'Electrothermie (Sweden)). 1984. 15p. (In 
French). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85751741. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The report describes the use of interactive software for the 
design of induction heating coils. The mathematical basis of this 
software is the finite element method applied to the Maxwell's 
equations of the vector potential written either in time varying 
form or in the Fresnel complex representation. Computer Aided 
Design techiques are used to put at the disposal of the designer a 
set of graphic displays to a decision making. 


27934 (CONF-8406252—54) Heating of chemical reac- 
tors by induction and energy conservation. Session N.3.18. Si- 
monot, J.N.; Inmont, S.A.; Reckel, E.D.F. (Union Interna- 
tionale d'Electrothermie (Sweden)). 1984. 12p. (In French). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE85751742. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

In the case of INMONT, in OISE, 2 reactors, one of 6 m* 
and the other of 12 m%, are heated 24 hours a day by electric induc- 
tors of 800 kW and 1000 kW respectively. In 1971, the company 
performed specific energy consumption measurements in order to 
compare two existing 6m* used for the same production: One 
heated by electric induction. The other one heated by thermal fluid 
and domestic fuel. The savings in energy represent a substitution of 
1 kWh for more than 9,8 KWh fuel. For identical an investment 
cost, the working cost saving represented, as early as 1971, 1F. for 
1,9 F., i.e. a financial substitution factor of phi = 1,9. This full anal- 
ysis resulted in 1972 in the installation of the MW inductor and its 
transformer to heat the 12m‘ of product to 300 degrees C. 


27935 (CONF-8406252—55) Thermal analysis of induc- 
tion heating by the Finite Element Method using a computer. 
Session N.3.1.9. Nemoto, K.; Tabuchi, M. (Union Internatio- 
nale d’Electrothermie (Sweden)). 1984. 16p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE85751743. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

To optimize the performance of induction heating systems, it 
is necessary to ensure heating occurs only where required. In many 
instances the optimisation of performance is achieved by experi- 
mental as opposed to analytical techniques. This paper presents the 
results of the Finite Element Method (FEM) applied to the induc- 
tion heating problem. The technique makes the investigation of 
heating conditions easy and temperature distribution in the work- 
piece can be predicted. The text of the paper deals in detail with 
the application of FEM technique and illustrates the technique with 
examples of a roll heater and a seam welded tube annealer.(author). 
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27936 (CONF-8406252—56) Energetically optimum 
output circuits of H.F. generators for induction heating. Ses- 
sion N.3.1.10. Bereza, J.; Sadowski, J. (Union Internationale 
d’Electrothermie (Sweden)). 1984. 14p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85751744. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

This paper gives an analysis of the output circuits of h-f. 
generators and provides for a optimum matching to the variable in- 
ductive load parameters. A detailed discussion of the influence of 
different factors on the power efficiency of the output circuits as 
well as on the inductive load matching is presented. The formulae 
and the diagrams given in the paper may be used when designing 
the h.f. generator output circuits. 


27937 (CONF-8406252—57) Heating large plates and 
slabs using T.W. heaters. Davies, E.J.; Bowden, A.L. (Union 
Internationale d’Electrothermie (Sweden)). 1984. 22p. NTIS 
(US Sales Only), PC A02/MF A0Ol. File Number 
DE85751745. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The paper describes an alternative form of travelling-wave 
heater, using the principle of the salient-pole machine. The new 
heater is compared with the existing machine (T.W.I.H.). The trav- 
elling Wave Synchronous Heater (T.W.S.H.) is shown to have a 
high efficiency and power factor: its major disadvantage is that it 
heats an annular area, unless used in a scanning mode. The new ma- 
chine is simple and cheap to produce. The theory is given, based on 
well-tried equations for eddy-current brakes, both for magnetically 
non-linear ferromagnetic materials and for other metals, including 
ferromagnetic materials above the Curie temperature. Some experi- 
mental results are included. 


27938 (CONF-8406252—58) Temperature profile along 
an induction heated, moving non-magnetic charge. Janusz- 
kiewicz, K. nion Internationale d'Electrothermie 
(Sweden)). 1984. 16p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85751746. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Induction heating system, comprising three sections of a 
heating coil connected in series and supplied from one source, will 
be discussed. The charge to be heated is a non-magnetic pipe 
moving with steady speed. The heating coil is water cooled. Digital 
methods are used to compute temperature variations along the 
charge from start up to steady state temperature and also to deter- 
mine power development in the heating circuit. Cooling zones be- 
tween the heating coil sections are taken into account. 


27939 (CONF-8406252—59) Dimensioning of resistance 
heated furnaces. Numeric regulation of high power resistance 
heated furnaces. Mazoyer, J.L.; Bost, M. (Union Internatio- 
nale d’Electrothermie (Sweden)). 1984. 12p. (In French). 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE85751747. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Optimization of the performances of a resistance furnace 
used for a given treatment under determined operating conditions 
necessitates preliminary dimensioning involving calculations of the 
composite refractory walls (heat transfer by conduction, heat stor- 
age in the materials constituting the wall layers), the heat transfers 
by radiation between the heating resistors and the charge (heat ex- 
change function). The paper describes a computer programme suit- 
able for use with a micro computer and capable of predetermining 
the heat balance (energy and temperatures) of a furnace during a 
normal operating cycle on the basis of the user’s design data input. 
The second part of the paper deals with the regulation of high 
power resistance furnaces (of the same power range as that of a 
fossil fuel fired furnace) - Control diagrams for simultaneous tem- 
perature control of heating resistors and charge are proposed; a 
descsription of a prototype digital controller which is capable of 
performing the two functions is also given. This controller is at the 
industrial predevelopment stage. 
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27940 (CONF-8406252—60) Modul-system _resistance- 
heated (max. 1200 deg C) industrial furnaces for rapid con- 
struction and repair in Hungary. Voeroes, T. (Union Interna- 
tionale d’Electrothermie (Sweden)). 1984. 14p. (In German). 
NTIS (US Sales Only), PC A02. File Nember DE85751748. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The metallurgical Engineering Corporation, Budapest uses 
ceramic fibrous materials for lining the resistance-heated industrial 
furnaces since 1975. In the first stage of development the ceramic 
supporting bridge were fixed to the furnace casing by heat-resistant 
steel bolts (Patent No. 174600). In order to simplify and speed up 
the design-, mounting-, construction- and maintenance work the 
KGYYV started to produce in 1981 the 750-1200 deg C, module- 
system, resistance-heated furnaces. The new furnace system was re- 
gistrered with the name "RAPELMODUL’ among the KGYV- 
products. The way of fastening the heating resistances is a new so- 
lution for heating modules. The new supporting elements are easily 
replaceable (Patent No. 176693). The RAPEMODUL furnaces de- 
livered in recent years proved in practice that this product fully 
meets the plant requirements especially those of operational safety, 
rapid repair and energy-saving operation. 


27941 (CONF-8406252—61) Energy savings in installa- 
tions for heat treatments. Burakowski, T.; Sala, A. (Union 
Internationale d’Electrothermie (Sweden)). 1984. 14p. (In 
French). NTIS (US Sales Only), PC A02. File Number 
DE85751749. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The power efficiency of a production process is determined 
by its technological energy consumption. The authors introduce 
and define the notions of simple and cumulated technological 
energy consumption basing on the example of a heat treatment 
process. The simple technological energy consumption determines 
the consumption of electric energy as well as energy and produc- 
tion raw materials per unit mass of the treated charge in a given 
plant using a given heat treatment process. The cumulated techno- 
logical energy consumption determines the quantity of the said 
power agents used per unit mass of the charge in national economy 
as a whole for this operation and in this plant. The momentary 
technological energy consumption is determined as a function of 
the global engagement rate of production equipment. The effect of 
the choice of the treated material, the technology, the equipment 
and the organization of the production process on energy consump- 
tion, is considered. The effect of the kind of medium and of the 
version of energy used in a heat treatment equipment, of its con- 
struction and quality as well as of the mass of tooling on the energy 
consumption of a heat treatment process, is presented. 


27942 (CONF-8406252—62) Systems and materials for 
better economy in indirectly heated electric furnaces. Mag- 


nusson, B.; Lindskog, N. (Union Internationale 
d’Electrothermie (Sweden)). 1984. 16p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85751750. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Examples of recent developments improving the over-all 
economy of indirectly heated electric furnaces are presented: New 
FeCrAl material. FeCrAl alloys offer higher maximum temperature 
(higher surface load), considerable weight saving and life improve- 
ment compared to NiCr alloys. With a new improved FeCrAl alloy 
and correct design, traditional technical limitations of the FeCrAl 
alloys can be mainly overcome. New fibre module system, Insulat- 
ing fibre modules with embedded FeCrAl heating elements are 
used in an economically attractive system for a wide range of fur- 
naces. New MoSiz applications, MoSis-based elements can be used 
intermittently in most furnaces, provided that correct installation 
methods are used. By means of multishank MoSie-based elements 
terminal heat losses can be considerably reduced. MoSie-based ele- 
ments in radiant tubes and in infrared radiators represent new appli- 
cation areas. 
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27943 (CONF-8406252—63) Resistance way to versatile 
controlled forging. Short, N.J. (Union Internationale 
d'Electrothermie (Sweden)). 1984. 10p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE85751751. 

From 10. UIE congress on electroheat for improved econo- 


y; Stockholm, Sweden (18 Jun 1984). 
The application of cineherties, in particular for the forg- 


ing industry, is now well-established and embraces three separate 
techniques: indirect resistance heating, direct resistance and induc- 
tion heating. Of these three techniques, indirect resistance (the form 
used by Carbolite) is similar to the traditional fuel-fired equipment 
in that the metal is heated within a furnace by radiated heat. The 
following benefits make electric heating attractive: 1. Efficient uni- 
form heating. 2. Accurate temperature control. 3. Reduced scale 
due to limited air movement. 4. Improved environmental condi- 
tions. Furnaces are available in several forms, from the simple slot 
type to the more isti continuous models, and those now 
operating in the forging industries are proving very successful. 


27944 (CONF-8406252—64) Status and development pos- 
sibilities of continuous heating processes for wire and strips 
using electric heating. Decker, E. (Union Internationale 
d'Electrothermie (Sweden)). 1984. 23p. (In German). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85751752. 

From 10. UIE on electroheat for improved econo- 

y; Stockholm, Sweden (18 Jun 1984). 
The aim of producing firms to install assembly lines —- 


ages the use of electric continuous heating processes. The p 

report gives an overall view about the versatile field of erties 
of electric energy for this heating purpose and indicates more de- 
tailed publications. Especially the inductive and conductive proc- 
esses with their high thermal output density look more promising 
concerning the continuous heating of wires and bands than compa- 
rable fuel-fired processes. 


27945 (CONF-8406252—65) UIE Studycommittee Char- 
acteristic Value of Electro-heat-plants. Bovy, A.J. (Union 
Internationale d’Electrothermie (Sweden)). 1984. 6p. (In 
German). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE85751753. 
From 10. UIE congress on electroheat for improved econo- 
ly; Stockholm, Sweden (18 Jun 1984). 

The paper deals with the results of the Studycommittee 
Characteristic Values of Electro-heat-plants, which have been ob- 
tained since the IXth UIE-Congres. This committee has been asked 
to define so-called characteristic values and to provide measuring- 
methods for these values. With the help of the defined characteris- 
tic values it should be possible to determine not only the construc- 
tion and the production parameters but also the integration with 
auxiliary equipment associated with the electro-heat-plant. Further- 
more the economy of the electro-heat-plant should be well charac- 
terised. In this report period the work of the committee was con- 
cerned with common problems of indirect resistance heating fur- 
naces: 1) the definition of furnace-temperature and homogeneity in 
the furnace chamber at temperatures above 700 deg C; 2) the defi- 
nition of steady-state and of the heat losses in steady-state; 3) the 
comparison of conventional and modern furnace-construction. 


27946 (CONF-8406252—66) Investigation and analysis of 
the usefulness of the Zellik method to energy conserv- 
ing electric furnaces. Szilagyi, L.; Fay, G. (Union Internatio- 
nale d’Electrothermie (Sweden)). 1984. 13p. (In German). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE85751754. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The characteristics predetermined by the method Zellik in 
designing the electrical ro isolated traditionally are compara- 
ble with measured values of furnaces in operation. The newest fur- 
naces have been built with isolation resulting in a lower energy 
consumption. To plot the static characteristics, the furnace was 
heated up three times to the steady state. In determining the static 
heat capacity the stored heat was measured by the conventional 
method. With a view to determining the kinetic heat capacity the 
furnace was heated up at different rates. On the base of the operat- 
ing results of the furnace can be stated both the practicability of the 
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method Zellik and the improvement of the characteristics of the 
furnace isolated with fibrous material. 


27947 (CONF-8406252—67) Simple models of the range 
of myers control and its scale of availability. Skoc- 

zowski, S. von. (Union Internationale d’Electrothermie 
(Sweden)). 1984. 21p. (In German). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85751755. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Selected models of the electrothermal plants, developed for 
the analysis of the temperature control system have been consid- 
ered in the paper taking into account on the one hand relative sim- 
plicity of the models and on the other hand their practical useful- 
ness. The characteristic features of these plants-time delay, high 
order time lag and nonlinearity - have been considered alternative- 
ly. The effect of the time lag order on such characteristic param- 
eters as variance reduction in the plant's output and Rice frequency 
has been estimated and essential influence of the lag order on tran- 
sient responses and PID controller settings in the plant control loop 
has been proven. It has been also proven that the use of the sim- 
plest practical model - first order time lag with delay, however 
with different time constants for heating and cooling state, makes 
possible, during analysis of the temperature control process, ap- 
proximate representation of the effect of static nonlinearity of the 
electrothermal plant, which is present in practice but difficult to 
take into account during the analysis. 


27948 (CONF-8406252—68) Automatic temperature con- 
trol with auxiliary input signals in electro-heat. Michalski, L. 
(Union Internationale d’Electrothermie (Sweden)). 1984. 

13p. NTIS (US Sales Only), PC A02. File Number 
DE85751756. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

The precision of the automatic temperature control is elec- 
tric furnaces may be significantly improved by applying different 
types of the auxiliary input signals, either proportional to the dis- 
turbances or measured before the main lag in the controlled system. 
The proposed methods shorten also the transients due to the exter- 
nal disturbances. 


27949 (CONF-8406252—69) Numerical thermal analysis 
of a resistance furnace using a one-dimensional, multidirec- 
tional nonlinear model. Pralas, J.; Kalic, D. (Union Interna- 
tionale d’'Electrothermie (Sweden)). 1984. 17p. (In German). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE85751757. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

A numerical analysis of the one-dimensional, multidirec- 
tional, nonlinear model of a real resistance. furnace is presented. 
The calculations have been performed with temperature-dependent 
boundary conditions and thermophysical parameters of walls. The 
influence of some uncertain model parameters on computation 
errors has been analysed. By means of the model, characteristic pa- 
rameters of the furnace have been obtained. Numerical results agree 
very well with experimental data. In conclusion one may say that 
the thermal process is well presented by the model, and so the 
method may be considered as reliable one in studying the electrical 
resistance furnaces. 


27950 (CONF-8406252—70) Microprocessor controller 
power regulation in high frequency heating processes. Session 
4 N.4.1. Stefens, P.F.; Dommelen, D.M. van. (Union Inter- 
nationale d’Electrothermie (Sweden)). 1984. 15p. NTIS (US 
Sales Only), PC A02/MF A011. File Number DE85751758. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

After general considerations concerning the use of micro- 
processor regulation systems in high frequency heating, specific 
problems in relation to dielectric heating are discussed. A micro- 
computer dielectric heating installation is described and possible ex- 
tensions to high frequency induction heating are considered. 
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27951 (CONF-8406252—71) High-frequency current ap- 
plication in industry for heating of non-metallic materials. 
Session 4 N.4,.2, Bezmenov, F.V.; Dashkevich, I.P.; Dobro- 
volskaya, V.I.; Fedorova, I1.G.; Shamov, A.N.; Vasiliev, 
A.S. (Union Internationale d’Electrothermie (Sweden)). 
1984. 24p. NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE85751759. 

From 10. UIE congress on electroheat for improved econo- 
my; Stockholm, Sweden (18 Jun 1984). 

Large scale industrial development of induction heating re- 
quires high operating efficiencies. This resulted in extending the re- 
search and development in the fiels of static frequency inverters 
and its circuits. Medium frequency sub-stations for centralized feed- 
ing of heating units are widely introduced into industry. Techno- 
economical parameters of induction heating strongly depend of 
proper choice and monitoring of heating conditions. Systems of 
analog and digital control for electro-heat processes and for power 
source operational conditions are considered. Large attention is 
drawn to the development of high capacity radio frequency power 
source for welding. Some questions arising from the computer 
design techniques adopted for industrial heating uits and power 
sources are described. Modes of combined solution of two and 
three-dimensional systems as well as hydrodynamic problems are 
presented. 


27952 (DOE/BP/15109—T1) Deficit irrigation feasibility 
study and demonstration project. (Northwest Economic As- 


socia Vancouver, WA (USA)). Mar 1985. Contract 
AC79-84BP15109. 191p. NTIS, PC A09/MF A011; 1; GPO 
Dep. File Number DE85011531. 

Current irrigation practices in the Region are oriented 
toward maximizing crop yield, often resulting in wasted water and 
energy. Conservation of both water and energy can be achieved by 
scheduling the times and quantities of water applications to meet 
actual crop demands. Additional energy savings can be derived by 
scheduling irrigation based on optimum profit and not yield. This 
optimization is based on the fact that some crops can sustain signifi- 
cant reductions in water application while suffering only a small re- 
duction in yield. This technique, known as deficit irrigation, allows 
the farmer to balance the costs of production against the economic 
return for his crops. Purpose of this project is to demonstrate and 
document deficit irrigation on farms in the Pacific Northwest. 


27953 (DOE/CE/40606—T2) Physical properties of 
Kraft Black Liquor. Interim report, Phase II. Fricke, A.L. 
(Maine Univ., Orono (USA); Florida Univ., Gainesville 
(USA)). Mar 1985. Contract AC02-82CE40606. 155p. NTIS, 
PC A09/MF A01; GPO Dep. File Number DE85013085. 

Objectives are to determine the rheological, thermal, and 
surface properties of Kraft Black Liquors, and to relate these prop- 
erties to the chemical composition and to pulping conditions. A 
four-variable, multi-level pulping experiment is being conducted. 
Pulping results are reported. Complete analyses of the liquors have 
been done. Thermal analyses have been done. DSC was employed 
to determine heat capacities of black liquors and lignins. Rheologi- 
cal-(viscosity) studies are being conducted. Density and thermal ex- 
pansion have been studied for seven liquors. Energy savings 
through more efficient recovery systems are appreciable. 


27954 (DOE/CS/40034—T4) Freeze crystallization tech- 
nology for Kraft black liquor concentration. Third report. 
Johnson, W.E.; Rhodes, C.R. (CONCENTREX, Andover, 
MA (USA)). Apr 1985. Contract AC01-78CS40034. 107p. 
NTIS, PC A06/MF A0Ol; GPO Dep. File Number 
DE85013081. 

About 25% of the purchased energy in the pulp and paper 
industry is used to concentrate black liquor. The technical feasibili- 
ty of using freeze concentration to supplement evaporation has 
been successfully demonstrated, and results indicate that energy 
consumption can be reduced 45%. After compiling a considerable 
data base on the characteristics of black liquor at low temperature 
and after developing a computer program to aid analysis, the proc- 
ess chosen was vacuum freezing-vapor absorption (VFVA). A pilot 
plant was built and operated; however, due to problems with crys- 
tallization of the absorbent and contamination, it was found that 
maintaining the conditions necessary for a continuous process was 
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not practical at the present state of development. Therefore, indi- 
rect freezing was used for all subsequent work. This required the 
design and fabrication of a simple shuttle crystallizer to replace 
scraped surface units conventionally used. CSI also developed an 
integrated ice separation column that combined crystal growth, a 
concentration gradient, and washing all in one unit. Finally, exten- 
sive heat transfer coefficient data were collected so that a prelimi- 
nary design could be completed for a 350 TPD industrial freeze 
concentration unit. An economic analysis was calculated in order to 
compare using evaporation and freeze concentration to process the 
increased liquor flow from a pulp mill expansion. A 200,000 Ib/hr 
freezing unit used to preconcentrate the mill's entire stream up to 
18.7% solids would save $10 to $16 per ton of pulp. 


27955 (DOE/CS/40340—1) Sundstrand waste heat recov- 
ery system. (Sundstrand Corp., Rockford, IL (USA). Sund- 
strand Energy Systems). Mar 1984. Contract FC02- 
80CS40340. 97p. NTIS, PC A05/MF A01; GPO Dep. File 
Number DE85011825. 

Report S7074-R1. 

The two programs discussed in this report deal with the use 
of organic Rankine cycle systems as a means of producing electrical 
or mechanical power from energy in industrial processes’ exhaust. 
Both programs deal with the design, development, demonstration, 
and economic evaluation of a 600kWe organic Rankine cycle 
system designed to recover energy from the exhaust of industrial 
processes with exhaust gas temperatures of 600°F or above. The 
work done has, through the successful operation of the units in- 
stalled, demonstrated the technical feasibility of utilizing an organic 
Rankine cycle bottoming system as a means of conserving energy 
through waste heat utilization. Continued operation at several sites 
has also demonstrated the soundness of the design, overall system 
reliability, and low operating cost. In addition, the basis under 
which this technology is economically viable in industrial applica- 
tions was established. As a result of market studies and experience 
gained from the application of the units addressed in this report, it 
is concluded that there is a significant market for the equipment at 
the installed cost level of $1200/kWe to $1500/kWe and that this 
goal is achievable in the proper manufacturing environment. 54 
figs., 2 tabs. 


27956 (DOE/CS/69096—13) Small manufacturing and 


food energy management program. Quarterly 
progress report, July 1-September 30, 1984, (Purdue Univ., 
Lafayette, IN (USA)). 1984. Contract FG02-80CS69096. 
8lp. NTIS, PC A05/MF AO1; 1; GPO Dep. File Number 
D $501 1947. 

Effort during the third quarter in the Small Business Energy 
Management Project has concentrated on: continuing the manu- 
script development for the Energy Management Manual; Fine 
tuning and evaluation of computer Program III - “Integrated Utili- 
ty System (IUS)"; and defining the structure, algorithms and data 
input forms and needs for the two remaining computer programs, 
Program I, "Energy Comparison of Plant Data or Optimum,” and 
Program II “Energy Alternatives”. Supporting materials for each 
of the focus areas makes up the body of this report. 


27957 (DOE/R8/05033—T1) [Adobe brick project]. 
Final report. Saucedo, J.I. (North Dakota Rural Develop- 
ment Corp., Grand Forks (USA)). 3 Feb 1984. Contract 
FG48-81R805033. 29p. NTIS, PC A03/MF AO0l; 1; GPO 
Dep. File Number DE85011539. 

More experiments would be needed to meet the goals of this 
project. Some of the bricks produced were not very strong because 
they had not been fired sufficiently. (LTN) 


27958 (EUR—8923-FR) Control of a heating system 
using heat pumps with internal combustion engines. Mathieu, 
Y.; Sarignac, A.; Legre, J.M. (Commission of the European 
Communities, Luxembourg. Directorate-General for Infor- 
mation, Market and Innovation). 1984. 98p. (In French). 
Commission of the European Communities, Luxembourg. 
Office of Official Publications of the European Communi- 
ties. 
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The study of a collective heating system by a heat pump 
with internal combustion engine was carried out during this con- 
trat. A heat pump with internal combustion engine of automobile 
origin was constructed (thermal power: 190 kW) and the regulation 
of this apparatus by a microprocessor card was studied. The study 
and our achievements have shown that the combustion of gas in 
Renault engines did not pose any technical problems and that the 
engines of automobile origin showed a sufficient reliability and life 
time for such an application. The weak market for collective heat 
pumps in France does not, however, permit the industrialization of 
these pumps where components have already been developed. 


27959 (EUR—9166-EN) Heat recovery units employing 
reflux heat pipes as components. Groll, M.; Heine, D.; Spen- 
del, T. (Commission of the European Communities, Luxem- 
bourg. Directorate-General for Information, Market and In- 
novation). 1984. 174p. Commission of the European Com- 
munities, Luxembourg. Office of Official Publications of the 
European Communities. 

Heat recovery is an important measure to conserve thermal 
energy. Thermal energy can be recovered e.g. from sewage, waste 
air and flue gases of households and industrial processes. Examples 
are heat recovery in apartment and public buildings, hospitals and 
conference buildings by means of air conditioning installations, heat 
recovery from drying processes (wood, plastic, paper and textile in- 
dustries, plant drying installations), furnaces and kilns (foundries, 
ceramic and glass industries), chemical and petrochemical process- 
es, power stations. There exist various heat recovery methods, and 
different equipments are used. Heat recovery units employing grav- 
ity-assisted heat pipes or closed two-phase thermosyphons (‘reflux 
heat pipes’) as components are competing with other regenerators 
and recouperators. For the discussed temperature range from about 
ambient temperature up to about 300°C, competing devices are 
pumped-loop heat exchangers, plate heat exchangers, tubular recu- 
perators (e.g. glass tube units) and rotating heat exchangers. Heat 
exchangers employing finned heat pipes/thermosyphons are of 
simple design and compact. Since heat pipe heat recovery units 
consist of a multitude of equal components, they are highly redun- 
dant reliable passive devices without any moveable parts and with- 
out need for auxiliary energy. Apart from cleaning requirements for 
the finned. 


27960 (EUR—9467-FR) Improvements on an absorption/ 
resorption-type heat pump. Investigation of suitable binary 
fluids. Cheron, J. (Commission of the European Communi- 
ties, Luxembourg. Directorate-General for Information, 
Market and Innovation). 1984. 130p. (In French). Commis- 
sion of the European Communities, Luxembourg. Office of 
Official Publications of the European Communities. 

The work in the CEE project No. EEA-4-042 F comprised 
the development and practical application of new binary fluids for 
cold and/or heat production in absorption systems. Of the many so- 
lutions available, CO. is recommended for its good physical and 
chemical characteristics. This fluid has been studied together with 
solvents like amines or NMP (N-methyl-2-pyrollidone). Solubility 
data were obtained experimentally, and a test loop was constructed 
and operated. The technology requires further improvement with 
the goal of optimizing the heat and mass transfer. 


27961 (iS-EMRRI—15) Determining the feasibility of 
drying 


utilizing Iowa coal in rural grain operations. Final 
report. Peterson, P.W.; Birlingmair, D.H. (Iowa State Univ. 
of Science and Technology, Ames (USA)). 31 May 1982. 
Contract W-7405-ENG-82. 120p. NTIS, PC A06/MF AO1; 
1; GPO Dep. File Number DE85011351. 

The Burn-all unit tested is unfeasible for grain drying oper- 
ations due to the required frequent operator attention during use. 
The Stokermatic unit tested, especially if modified as suggested, ap- 
pears to be economically feasible for on-farm drying operations. 
Coal-fired drying operations are technically feasible for both on 
farm and elevator drying of corn. Preliminary studies indicate that 
stoker coal fire tube boiler dryers are technically feasible for eleva- 
tor grain drying operations, and are economically feasible for some 
operations. Present fuel economics are not yet favorable to cause 
many farmers or any elevator operators to convert to coal. Iowa 
coal industry can respond to an increase in demand for cleaned 
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coal. Flow of energy dollars leaving Iowa could be reduced by up 
to $80M if all corn was dried using coal as a fuel. The use of coal 
to dry grain at medium to large elevators is economically feasible at 
today's prices. 


27962 (NMERDI—2-72-4207) Investigation of Enersave 
series 500 pump. Final report. Smith, P.R. (New Mexico 
State Univ., Las Cruces (USA). Dept. of Mechanical Engi- 
neering). May 1985. 85p. NTIS, PC A05/MF AO0Ol1 - 
NMERDI, Univ. of New Mexico, 117 Richmond Dr. NE, 
Albuquerque, NM 87106. File Number DE85901469. 

A new type of pump to be used as a stripper pump for oil 
wells has been developed by Enersave Pumps, Incorporated of 
Roswell, New Mexico. The Enersave 500 pump has no moving me- 
chanical parts between the down-hole pistons which lift the fluid 
and the driving unit at the surface. Rather, a pressure pulse created 
by the driving unit, usually called the pulser, is transmitted through 
the fluid in the well string to the down-hole unit and creates the 
pumping action. Object of the project was to optimize the configu- 
ration of the pump, that is, increase the production flow rate while 
minimizing the energy consumption needed to obtain this flow rate. 
New Mexico State University’s role in this project was to model 
the pump using computer techniques to provide guidelines for im- 
provement in pump design, to supervise the performance of field 
and bench testing of the redesigned versions of the pump to vali- 
date the actual performance of the pump, and to provide a life 
cycle cost analysis of the pump. Experimental results at depths to 
as much as 1729 feet show that the redesigned pump will deliver 3 
gpm with an average power input of about 1 hp. The energy re- 
quirements of the Enersave 500 pump are on the average 25% 
lower than the energy requirements of an equivalent pump-jack, the 
typical pump now used in the oil fields for stripper well operation. 
Further, a life cycle cost analysis of the Enersave 500 pump com- 
pared to an equivalent pump-jack shows the Enersave 500 pump to 
be more economical to purchase and operate. 


27963 (PB—85-160083/XAB) Industrial applications of 
high-temperature gas-engine-driven heat pumps. Final report. 
Eustace, V.A.; Smith, S.J. (Commission of the European 
Communities, Luxembourg; International Research and De- 
velopment Co. Ltd., Newcastle upon Tyne (UK)). [1985]. 
53p. (EUR—8860-EN). NTIS, PC E04/MF E04. 

See also PB84-206671; Prepared in cooperation with Interna- 
tional Research and Development Co. Ltd., Newcastle-upon-Tyne 
(England). 

This work was undertaken during Phase III of the high-tem- 
perature heat-pump project covering industrial applications of the 
unit. Four potential applications of the heat pumps that have been 
identified are: in the chemical industry, a distillery, a maize cooking 
process and in a dyehouse, and these are examined in some detail. 
An experimental program was carried out using the IRD heat 
pump to obtain data on the off-design and part-load running condi- 
tions. The range of permissible off-design running conditions (limit- 
ed mainly by the refrigerant compressor) was with suction tempera- 
ture in the range 40 to 60C and a condensing temperatures of 120C. 
No decomposition of the compressor oil or refrigerant was ob- 
served during the test period. 


27964 (PB—85-174894/XAB) Contaminated-vapor 
rotary-screw heat pump. Annual progress report, August 
1983-August 1984, Becker, F.E. (Thermo Electron Corp., 
Waltham, MA (USA)). Oct 1984. 59p. (TE—4326-212-84). 
NTIS, PC A04/MF AOI. 

In many industrial processes, large quantities of waste 
energy are often liberated in the form of low-pressure waste steam 
and low-grade waste heat, such as sensible heat of liquids or gases 
and latent heat of condensible gases. Economic recovery is often 
difficult due to such factors as low-temperature levels and contami- 
nation of the steam. In industrial processes that utilize steam direct- 
ly, or as a mode of energy transport, waste low-grade energy can 
be efficiently recovered and upgraded in the form of high-pressure 
steam by means of a contaminated-steam heat-pump system. At 
Thermo Electron, a prototype gas-fired steam heat pump has been 
developed. The system utilizes a dry screw compressor driven by a 
330-hp natural gas industrial engine. The system can recompress 
4500 lb/hr of contaminated steam over a 4-to-1 pressure ratio. The 
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fuel consumption of this system is approximately 50% that of a 
direct-fired boiler. 


27965 (PNL—5462-App.) Project on restaurant energy 
performance: end-use monitoring and analysis. Appendixes I 
and II, Claar, C.N.; Mazzucchi, R.P.; Heidell, J.A. (Pacific 
Northwest Labs., Richland, WA (USA)). May 1985. Con- 
tract AC06-76RL01830. 403p. NTIS, PC A1l8/MF AOI; 1; 
GPO Dep. File Number DE85013037. 

This is the second volume of the report, "The Porject on 
Restaurant Energy Performance - End-Use Monitoring and Analy- 
sis”. The first volume (PNL-5462) contains a summary and analysis 
of the metered energy performance data collected by the Project 
on Restaurant Energy Performance (PREP). Appendix I, presented 
here, contains monitoring site descriptions, measurement plans, and 
data summaries for the seven restaurants metered for PREP. Ap- 
pendix II, also in this volume, is a description of the PREP com- 
puter system. 


27966 (PNL-SA—13069) Cogeneration and waste heat re- 
covery. Moore, N.L. (Pacific Northwest Labs., Richland, 
WA (USA)). Mar 1985. Contract AC06-76RL01830. 13p. 
(CONF-8503132—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85010056. 

From ASHRAE Society technical meeting; Richland, WA, 
USA (19 Mar 1985). 

Industrial and commercial cogeneration is discussed, i.e., si- 
multaneous production of both heat and electricity at the industrial 
plant or commercial building. The six basic steps leading to a pre- 
liminary determination of the feasibility of cogeneration are out- 
lined. Waste heat recovery is next discussed, particularly in relation 
to furnace recuperation in the primary metals industry. Applica- 
tions of furnace recuperators are discussed in some detail. Studies 
on industrial waste heat analysis, energy-savings potential in six in- 
dustries, federal R and D projects, and industrial fouling are de- 
scribed. (DLC) 


27967 Woven heat exchanger. Piscitella, R.R. (to Dept. 
of Energy). US Patent Application 6-631,265. 16 Jul 1984. 
20p. Contract AC07-761D01570. 

This invention relates to a heat exchanger for waste heat re- 
covery from high temperature industrial exhaust streams. In a 
woven ceramic heat exchanger using the basic tube-in-shell design, 
each heat exchanger consisting of tube sheets and tube, is woven 
separately. Individual heat exchangers are assembled in cross-flow 
configuration. Each heat exchanger is woven from high tempera- 
ture ceramic fiber, the warp is continuous from tube to tube sheet 
providing a smooth transition and unitized construction. 
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REFER ALSO TO CITATION(S) 27806, 28769, 28770, 28771 


27968 (NP—5751666) Study of combined collective re- 
newable power plants. Pt. 1. Summary. Conclusions. Recom- 
mendations. (Esbensen og Korsgaard Raadgivende Civilin- 
genioerer, Copenhagen (Denmark)). May 1984. 138p. (In 
Danish). NTIS el Sales Only), PC A07/MF Aol, File 
Number DE8575 1666. 

EFP-82. 

Volume 1 of the present report can be used independently of 
the remaining four volumes as it comprehends a summary and con- 
clusions concerning technical and economic aspects of a combined 
heatpower plant based on renewable energy sources. The study is 
expected to help municipal and county authorities to chose the ap- 
propriate fuel combination and power plant type. Particular tech- 
nologies based on renewable energy were evaluated with special 
regard to heat supplies. Local sources (straw, manures, municipal 
wastes etc.) were mapped and example of a little collective heating 
plant described in detail. Some economic data for the planned com- 
bined plants are uncertain due to the limited experimental material. 
The main conclusions concerning economics of various energy 
sources are based on the present fuel situation and price interac- 
tions. All the prices are on 1983 level. 
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27969 (NP—5751667) Study of combined collective re- 
newable power plants. Pt. 2. Description of supply units. 
ee een oe er een ae eee 
Biogas plants. Straw and wood-fueled systems. District heat- 
ing. Heat storage. ss Korguand Rendgheende, Cletinge 
ment. (Esbensen og Korsgaard Raadgivende Ci 


Danis enh). Nvis (US Sales a On PC CALM op fn 


iene DE8575 1667. 

EFP-82. 

Technical and economical description of heat plants based 
on renewable energy sources is given. Distribution systems, man- 
agement and control systems are discussed. Recommendations con- 
cerning choice of the components etc. are relevant only for large 
renewable energy plants producing heat for district heating net- 
work. Data concerning effect, charges and prices are based on ex- 
perimental material. 


27970 (NP—5751669) Study of combined collective re- 
newable power plants. Pt. 4. Description of the resource situ- 
ation. Preliminary project of a combined system eee 
newable sources. caoomaas og Korsgaar ivende Ci- 
vilingenioerer, Co = hemes [1985]. a -_ 
Danish). NTIS Us Sa Sales Only), A09/MF AO1. 
Number DE85751669. 

This volume comprehends a general description of resource 
situation for combined systems based on renewable energy sources 
as well as a preliminary project of an alternative plant in village 
Klokkerholm (North Jutland). Resources are characterized. Guide- 
lines how to map energy resources in different Danish regions are 
given. A profound resource analysis is of utmost importance in 
every serious project of a collective plani based on renewable 
energy sources. The particular project of Klokkerholm plant dem- 
onstrates how the general guidelines can be used to establish the 
most adequate plant type for a particular region. The project de- 
scribed is based on a straw-fueled boiler and a heat pump system. 


27971 (NP—5751670) Study of combined collective re- 
newable power plants. Pt. 5. Organization, financing, account- 
ing. (Esbensen og Korsgaard Raadgivende Se ae 
Copenhagen (Denmark)). [1985]. 183p. (In Danish). NTIS 
(US Sales Only), PC A0O9/MF AOl. File Number 
DE85751670. 

EFP-82. 

A detailed description of organizational models of integrated 
heat-and-power small plants in rural communities includes capital 
requirements, taxation, liabilities and legal aspects. Taxation for var- 
ious company types is presented. Examples of the most often used 
regulations and contracts are given. 


27972 (NP—5751674) Calibration of heat meters. Frem- 
melev, K. (Jydsk Teknologisk Institut, Aarhus (Denmark)). 
Feb 1984. 32p. (In Danish). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE85751674. 

Teknologiraads projekt energimaaling. 

Two methods of heat meters calibration are described for 
following types: energy meters, volume meters and adjusted cubic/ 
heat equivalent meters. The existing rules for control of heat meters 
are surveyed. 


27973 (NP—5900475) Overview of Energy from Munici- 
pal Solid Waste (ESW) technology; ESW activity in Iowa and 
surrounding states. (Iowa Energy Policy Council, Des 
Moines (USA)). 28 Mar 1985. 47p. NTIS, PC A03/MF 
AO01. File Number DE85900475. 

This report presents a brief generic description of the most 
common technologies used to recover materials and/or energy 
from municipal solid wastes (MSW). Discussed are materials recov- 
ery, modular incinerators, waterwall units, rotary incinerators, 
refuse derived fuel systems, cogeneration, landfill gas recovery, and 
composting. Overviews of Iowa's, Wisconsin's and Minnesota's pro- 
grams for recovering materials and energy from MSW are includ- 
ed. 7 refs., 18 figs. 
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27974 Energy conservation through land use planning in 
Eastern Ontario. Curtis, F.A.; Richardson, A.J. (Univ. of 
Regina, Regina, Saskatchewan). pp 583-587 of Progress in 
Passive Solar Energy Systems. Hayes, J.; Andrejko, D.A. 
New York, NY; American Solar Energy Society Inc. 
(1983). (CONF- -830929—). 

From 8. national passive solar conference; Santa Fe, NM, 
USA (5 So 1983). 

The draft Planning Act released by the Ontario Government 
in December 1979 explicitly recognizes energy as a matter of Pro- 
vincial concern. The Act provides the Province with a mechanism 
to require the consideration of energy in the planning practice of all 
municipalities. Our paper analyses the willingness and commitment 
of municipalities in eastern Ontario to implement energy conserva- 
tion through land use planning. 
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REFER ALSO TO CITATION(S) 26744, 26752, 28205 


27975 (AD-A—150846/4/XAB) Hypergolic combustion 
demonstration in a reciprocating internal combustion engine. 
Final report, September 1981-May 1984. Scharnweber, D.H. 
(Eaton Corp., Southfield, MI (USA). Engineering and Re- 
search Center). May 1984. 52p. (ERC-TR—84033). NTIS, 
PC A04/MF AOI. 

The theory of hypergolic combustion was experimentally 
verified in a reciprocating internal combustion engine by preheating 
the fuel to near 1000 F before direct high-pressure injection into 
the combustion chamber. Dramatic reductions in ignition delay and 
exhaust smoke were observed. The potential for combustion rate 
control and a major improvement in engine power density were 
also demonstrated. Multifuel operation was addressed. 


27976 (AD-P—004382/8/XAB) Microprocessor based 
speed governing of diesel engines used in mobile applications 
for best all-round performance. Chittawadgi, B.S.; Dhariwal, 
H.C.; Bhatkokeshwar, R.S. (Indian Inst. of Tech., Bombay). 
Aug 1984. 18p. NTIS, PC A02/MF AOl1. 

This article is from Proceedings of the International Confer- 
ence on the Performance of Off-Road Vehicles and Machines (8th), 
Volume 3, held at Cambridge England, on August 5-11, 1984, AD- 
A150 653, p1027-1044. 

The fluctuating loads encountered in all mobile applications 
give rise to the oscillations of speed of diesel engines which are the 
main cause of deterioration of the performance of these engines. 
This lowers the power output and fuel economy of engines used in 
mobile applications. Various attempts made to apply the control en- 
gineering to the engine governing problems have made it clear that 
an optimum matching of the parameters of engine, governor, and 
load is necessary to achieve the best fuel economy and power pa- 
rameters of the engine. The large number of parameters encoun- 
tered which do not remain constant for the full speed and power 
range as well as during the entire service life of engine make the 
task of governing difficult in spite of the complexities introduced in 
mechanical governors. It is shown here that the microprocessor ap- 
plication to the governing of diesel engines is alone capable of pro- 
viding the optimum control using the PID and other advanced al- 
gorithms for various applications during the entire service life of 
engine. 


27977 (DOE/CE/15137—T1) Fuel economy performance 


of Variable Valve Train device. Summary report. Hausknecht, 
L.A. (Battelle Columbus Labs., OH (USA)). 13 Nov 1984. 
Contract FG01-82CE15137. 70p. NTIS, PC A04/MF A0O1; 
1; GPO Dep. File Number DE85004839. 

Results of this chassis dynamometer test program have 
shown that installation of the Variable Valve Train system on the 
Ford 300 CID 6-cylinder engine can effect an improvement in fuel 
economy. Based on a composite summation of the results of a total 
of 15 different driving modes, the fuel economy improvement was 
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between 4 and 5 percent. The improvement was slightly greater 
when the driving modes above 40 mph were eliminated from the 
composite analysis. Insta.lation of the VVT appeared to result in an 
increase in the concentration of CO in about half of the “driving” 
modes, and an increase in the concentrations of NO/sub x/ and HC 
in about three-fourths of the “driving” modes. However, the poten- 
tial effect of the VVT on emission control requirements and on 
emissions certification compliance cannot be determined from these 
tests, because cyclic operation was not included and mass emissions 
rates were not determined. 


27978 (DOE/ET/13329—T3) Laminar flame propaga- 
tion/quench for a parallel-wall duct. Carrier, G.F.; Fendell, 
F.E.; Feldman, P.S. (Harvard Univ., Cambridge, MA 
(USA); TRW Space and Technology Group, Redondo 
Beach, CA (USA). Engineering Sciences Lab.). 1983. Con- 
tract AC04-78ET13329. 23p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85010161. 

Steady laminar isobaric two-dimensional propagation of a 
fuel-lean large-activation-temperature premixed flame between plan 
parallel (isothermal non-catalytic) walls is examined theoretically. A 
Shvab-Zeldovich engineering-type formulation, with a treatment of 
convective transport of species and heat in the manner of Oseen, is 
integrated numerically. Of particular interest is how the flame 
speed decreases as the wall separation decreases, for different wall 
temperatures. At a finite wall separation the quenching distance is 
achieved, such that the flame speed goes abruptly to zero; this criti- 
cal quenching distance is smaller for hotter walls. This investigation 
seeks to lend credibility of principle to one possible strategy for re- 
ducing the level of unburned-hydrocarbon species exhausted from 
Otto-cycle-type cylinders. The primary source for hydrocarbon 
emissions is now generally acknowledged to be the failure of flame 
to propagate into the narrow piston crevice owing to heat loss to 
cold walls. Higher wall temperature at the piston crown and rings 
would seem to abet flame propagation and assist burn-up during the 
combustion event; also, persistent fuel vapor would be discharged 
at higher temperature into the hot, oxygen-rich bulk cylinder con- 
tents during the power-stroke expansion. 


27979 (DOE/NASA—4936-3) Positive displacement com- 
pounding of a heavy duty diesel engine. Sekar, R.; Kamo, R. 
(Cummins Engine Co., Inc., Columbus, IN (USA)). 4 Jun 
1984. Contract AC02- 78CS54936. 105p. (NAS-CR—168286; 
CTR—0748-84003). NTIS, PC A06/MF A011; 1; GPO Dep. 
File Number DE85009879. 

A helical screw type positive displacement (PD) compressor 
and expander was considered in this study as an alternative to the 
turbocharger and the power turbine in the Cummins Advanced 
Turbocompound engine. The Institute of Gas Technology (IGT) 
completed the design, layout, and performance prediction of the 
PD machines under a subcontract from Cummins. The results of 
the study indicate that a screw compressor-expander system is feasi- 
ble up to at least 750 HP, dry operation of the rotors is feasible, 
cost and producibility are uncertain, and the system will yield 
about 4% improvement in brake specific fuel consumption (BSFC) 
over the Advanced Turbocompound engine. 


27980 (DOE/SF/00098—T6) Combustion of lean mix- 
tures under simulated internal combustion engine conditions. 
Dunn-Rankin, D.; Sawyer, R.F. (Lawrence Berkeley Lab., 
CA (USA)). 1983. Contract AC03-76SF00098. 37p. (WSS/ 
CI—83-53). NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85010163. 

An experimental study is made of fuel lean combustible gases 
inside a square cross-section enclosure fitted with a reciprocating 
piston. The piston is pneumatically driven and simulates the com- 
pression-expansion phase of internal combustion engine operation. 
Intake and exhaust valving is not included. Two borosilicate glass 
windows provide full optical access to the enclosure. A line igniter 
produces an approximately two-dimensional flame front. Flame lo- 
cation and shape are obtained from high speed schlieren and sha- 
dowgraph movies. Pressure measurements and piston location 
records are simultaneously acquired. Mass burning rate is calculated 
from flame location, piston location and pressure information. The 
experiments concentrate on lean fuel/air mixture behavior. Situa- 
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tions investigated are compression followed by combustion, and 
compression-expansion-combustion. 


27981 (LBL—19129) Coal slurry ignition in a diesel 
engine simulator. Brehob, D.D.; Robben, F.; Sawyer, R.F.; 
Sherman, P.M. (Lawrence Berkeley Lab., CA (USA)). Mar 
1985. Contract AC03-76SF00098. 24p. (CONF-8504113—1). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85010987. 

From Central States Section and Western States Section of 
the Combustion Institute spring technical meeting; San Antonio, 
TX, USA (22 Apr 1985). 

Compression ignition characteristics of three coal slurry 
fuels are compared to diesel reference fuel in a diesel engine simula- 
tor. The three slurries are 45 wt % coal (5 micrometers mean diam- 
eter) in water, diesel No. 2, and methanol carriers. Each experiment 
is a single, isolated combustion event. Heat transfer losses to the 
cold walls and mass losses past the square piston seals reduces the 
compressed gas temperature. Air preheating to 400°K for the 
diesel, to 450°K for the coal/methanol and coal diesel, and to 
525°K for the coal/water fuels assures ignition. Activation tem- 
peratures (E/R) of 2330°K, 2270°K, 2670°K, and 3430°K for diesel 
fuel, coal/diesel, coal/methanol, and coal/water slurry, respective- 
ly, are found from ignition delay measurements. 


27982 (PB—85-161008/XAB) Study of diesel-spray char- 
acteristics at high injection. Final report. Varde, K.S.; Popa, 
D.M.; Varde, L.K. (Michigan Univ., Dearborn (USA). 
Dept. of Mechanical Engineering). 1983. 106p. NTIS, PC 
A06/MF A011. 

The research was directed at investigating characteristics of 
diesel-fuel spray at high injection pressures. The characteristics in- 
vestigated in this study are: spray penetration, spray cone angle and 
dropiet sizes and their distribution. Measurement of diesel-fuel bulk 
modulus at high fuel pressures were also made during this investi- 
gation. Experiments were conducted by generating high fuel pres- 
sures using a pressure intensifier. Fuel was sprayed in a chamber 
containing nitrogen gas at different densities and room temperature. 
Based on the experimental results, correlations are derived to pre- 
dict spray penetration and spray cone angles. Effects of operating 
and design parameters on droplet sizes are also discussed. Difficul- 
ties associated with droplet size measurements are also identified. 


27983 (SAND—84-8224) Miultiparameter conditionally 
sampled laser velocimetry measurements during flame propa- 
gation in a spark ignition engine. Martin, J.K.; Witze, P.O.; 


Borgnakke, C. (Michigan Univ., Ann Arbor (USA); Sandia 
National Labs., Livermore, CA (USA)). Jun 1984. Contract 
AC04-76DR00789. 13p. (CONF-840801—16). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85009850. 

From 20. international symposium on combustion; Ann 
Arbor, MI, USA (12 Aug 1984). 

Laser Doppler velocimeter results are presented for the 
mean velocity and turbulence intensity measured during combustion 
in a research engine. The cylinder pressure and time of flame arriv- 
al at the LDV measurement volume were also recorded for subse- 
quent application of conditional sampling techniques in the data- 
averaging procedure. For velocity measurements made at different 
locations along the path of flame propagation, it is shown how the 
pressure history for each individual engine cycle can be used to 
relate the fluid mechanics from point to point. Additional condi- 
tional sampling, using the flame arrival time, is applied to further 
identify a set of similar combustion events with reduced bias from 
cyclic variations in the combustion rate. The fluid mechanics in the 
engine are very complex with strong mean motions and anisotropic 
nonhomogeneous turbulence. Combustion appears to amplify the 
turbulence in the preflame gas although the measured changes may 
be due, in part, to flame-induced convection of nonhomogeneous 
turbulence. 
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27984 (UCRL—92454) Low temperature chemistry pre- 
ceding end gas autoignition. Cernansky, N.P.; Green, R.M.; 
Pitz, W.J.; Westbrook, C.K. (Drexel Univ., Philadelphia, 
PA (USA); Sandia National Labs., Livermore, CA (USA); 
Lawrence Livermore National Lab., CA (USA)). 1 Apr 
1985. Contract W-7405-ENG-48. 39p. (CONF-8504113—4). 
NTIS, PC A03/MF A0l; GPO Dep. File Number 
DE85010471. 

From Central States Section and Western States Section of 
the Combustion Institute spring technical meeting; San Antonio, 
TX, USA (22 Apr 1985). 

A comparison is made between measured species concentra- 
tions in a spark ignition engine and predictions from a numerical 
model using detailed chemical kinetics. Gas samples are extracted 
from the end gas at times just prior to autoignition of n-butane/air 
or iso-butane/air mixtures. Concentration histories of stable species 
are obtained through gas chromatographic analysis. A detailed 
chemical kinetics model is used to predict species concentrations in 
an idealized end gas. The chemical reactions leading to formation 
of the relevant species are identified. The relative distribution of in- 
termediate products predicted by the model is in good agreement 
with the experimental measurements. Chemical kinetic differences 
between autoignition of n-butane, a straight chain hydrocarbon, and 
iso-butane, a branched chain hydrocarbon, are discussed. 


27985 (WSS/CI—84-46) Experimental study of engine 
knock, Green, R.M.; Smith, J.R. (Sandia National Labs., 
Livermore, CA (USA)). 1984. Contract AC04-76DR00789. 
14p. (CONF-8404104—4). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85009851. 

From Spring meeting of the Combustion Institute; Boulder, 
CO, USA (2 Apr 1984). 

Raman and emission spectroscopy, laser induced fluores- 
cence, schlieren photography, and gas sampling have been used in a 
single-cylinder, spark ignition engine to study preflame conditions 
and reactions that lead to knock. The intake manifold temperature 
and pressure were used to control the fraction of fuel autoigniting 
in a 5.1 compression ratio engine. N-butane and isobutane were 
studied, and both were found to knock within the range of achieva- 
ble inlet conditions. In the present experiment, knock is the result 
of a dramatic increase in the rate of heat release caused by the 
nearly homogeneous autoignition of the compression-heated end 
gas. Detonation waves could not be detected and do not appear to 
be necessary for the occurrence of knock. Preflame reactions in- 
volving OH and CH radicals producing carbon monoxide, formal- 
dehyde and faint blue light were observed. 


27986 Air blast type coal slurry fuel injector. Phatak, 
R.G. (to t. of Energy). US Patent Application 6- 
645,956. 31 Aug 1984. 24p. Contract AC19-82BC10730. 

A device to atomize and inject a coal slurry in the combus- 
tion chamber of an internal combustion engine is disclosed which 
eliminates the use of a conventional fuel injection pump/nozzle. 
The injector involves the use of compressed air to atomize and 
inject the coal slurry and like fuels. In one embodiment, the break- 
ing and atomization of the fuel is achieved with the help of perfo- 
rated discs and compressed air. In another embodiment, a cone 
shaped aspirator is used to achieve the breaking and atomization of 
the fuel. The compressed air protects critical bearing areas of the 
injector. 


3303 Electric-powered Systems 


REFER ALSO TO CITATION(S) 27745, 27746, 27826 


27987 + (CONF-840677—Summs., pp 53-55) Electric vehi- 
cle test cycles. Butler, P.C. (Sandia National Labs., Albu- 
querque, NM). Jun 1984. NTIS, PC All/MF AOI. File 
Number DE84013679. 


From 6. DOE battery and electrochemical contractors’ con- 
ference; Washington, DC, USA (25 Jun 1984). 
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27988 (CONF-840677—Summs., pp 56-59) Electric and 
hybrid vehicle test and evaluation program. Barber, K.F. 
(Dept. of Energy, Washington, DC). Jun 1984. NTIS, PC 
All/MF A01. File Number DE84013679. 

From 6. DOE battery and electrochemical contractors’ con- 
ference; Washington, DC, USA (25 Jun 1984). 


27989 (CONF-840677—Summs., pp 68-71) EV battery 
ts. Walsh, W.J.; Marr, W.W. (Argonne National 
Lab., IL). Jun 1984. NTIS, PC All/MF AO1. File Number 
DE84013679. 
From 6. DOE battery and electrochemical contractors’ con- 
ference; Washington, DC, USA (25 Jun 1984). 


27990 (CONF-840677—Summs., pp 79-81) Lead acid 
battery case study. Walsh, W.J. (Argonne National Lab., 
IL). Jun 1984. NTIS, PC All/MF AOl. File Number 
DE84013679. 

From 6. DOE battery and electrochemical contractors’ con- 
ference; Washington, DC, USA (25 Jun 1984). 


27991 (CONF-840677—Summs., pp 139-141) Lithium 
alloy-metal sulfide battery development program. Barlow, G. 
(Gould Defense Systems Inc., Rolling Meadows, IL). Jun 
1984. NTIS, PC All/MF AOl1. File Number DE84013679. 
Contract W-31-109-ENG-38. 

From 6. DOE battery and electrochemical contractors’ con- 


ference; Washington, DC, USA (25 Jun 1984). 


27992 (CONF-840677—Summs., pp 178-180) Aluminum- 
air power cell research and development program. Cooper, 
J.F.; Maimoni, A. (Lawrence Livermore National Lab., 
CA). Jun 1984. NTIS, PC All/MF AOl. File Number 
DE84013679. Contract W-7405-ENG-48. 

From 6. DOE battery and electrochemical contractors’ con- 
ference; Washington, DC, USA (25 Jun 1984). 


27993 (EUR—9039-EN) Electrical car using solar 
energy. (Commission of the European Communities, Luxem- 
bourg. Directorate-General for Information, Market and In- 
novation). 1984. 39p. Commission of the European Commu- 
nities, Luxembourg. Office of Official Publications of the 
European Communities. 

The goal of this project is to show the technical possibility 
of the use of photovoltaics to provide energy to a car. More specif- 
ically, the project has to demonstrate that a photovoltaic installa- 
tion covering the roof of a typical garage (10-20 m?) provides a 
large fraction of the daily energy needed to drive an electrical car 
over a daily distance of 40 km (typical for an average car). The 
Heverlee Campus of the University of Leuven, Belgium, was se- 
lected for the demonstration. 


27994 (EUR—9329-EN-IT) Development of a modular 
electrochemical storage system for road electric vehicles. Bru- 
saglino, G.; Montalenti, P. (Commission of the European 
Communities, Luxembourg. Directorate-General for Infor- 
mation, Market and Innovation). 1984. 116p. Commission of 
the European Communities, Luxembourg. Office of Official 
Publications of the European Communities. 

Annex in Italian. 

The modular electrochemical storage system is aimed to 
bring a remarkable contribution in the improvement of the oper- 
ational and economical figure of electric vehicles, which are strong- 
ly dependent on the performance of the battery, in particular by its 
deliverable energy and power density, duration and maintenance re- 
quirements. The tests carried out with available lead/acid batteries 
and the results of electric vehicle operation highlighted that the op- 
erating temperature and the charge law impact critically on battery 
performance and that topping-up requires most the maintenance 
time. They also showed the critical battery operation safety re- 
quirements. The storage system developed is based on new design 
battery monoblocks including topping-up devices and flame stop- 
pers, assembled into a light weight close containment structure of 
modular dimensions applicable on vehicles ranging from 1000 to 
4500 kg Gross Weight. The storage system includes the charger 
with a charge law adaptable to specific vehicle emissions, a d.c.-d.c. 
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converter to power auxiliary loads and auxiliary battery as a buffer. 
The tests carried out on bench and on vehicle showed the mechani- 
cal soundness and safety of the system developed. The weight ratio 
between the containment structure and the whole battery resulted 
lower than 5%. The thermal control applied allows the battery to 
operate at a winter temperature meanly 10 to 15°C over the ambi- 
ent temperature in the cold season and, in combination with the 
adaptable charge law, allows an overall discharge/charge battery 
efficiency over 70% even when the external temperature is meanly 
under the freeze point. 


27995 (TVA/PE/EDT—85/6) Electric Power Research 
Institute/Tennessee Valley Authority electric vehicle operat- 
ing data, June 1982-June 1983. Hand, C.G. (Tennessee 
Valley Authority, Chattanooga (USA). Transportation 
Projects). Dec 1984. 49p. NTIS, PC A03/MF A011. File 
Number DE85901204. 

TVA has been conducting electric vehicle (EV) testing for 
the Electric Power Research Institute (EPRI) pursuant to an agree- 
ment between TVA and EPRI (TV-50942A). EV performance data 
are collected by various component systems and reporting proce- 
dures. These reporting systems are either produced in part utilizing 
a HP1000 computer system or manual collection of data or combi- 
nations of these at periodic intervals. This report presents the re- 
sults of using the reporting media with information gained using 
these procedures based upon 17 months of data from vehicle test- 
ing. 


27996 A vehicle control system for an electric vehicle. 
Bates, B.; Landman, R.G.; Patil, P.B. (Ford Motor Compa-: 
ny, Dearborn, Michigan). Proceedings, Intersociety Energy 
Conversion Engineering Conference; 2: 761-766(Aug 1984). 
(CONF-840804—). 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

To help ensure the most safe, smooth and energy efficient 
operation of an electric vehicle powertrain possible, it is necessary 
to have a centralized control system that performs all the essential 
control functions. Such a system must monitor the status of all 
other vehicle subsystems, including fault conditions, receive and in- 
terpret driver demands and continuously provide the required sig- 
nals for system actuators and powertrain status information to the 
driver. This paper describes such a vehicle control system that was 
developed for the Ford/General Electric AC Electric Vehicle 
Powertrain (ETX). 


27997 Development and testing of an AC electric drive 

for use in a 2-s transaxle. King, R.D.; Ciccarelli, 
M.F.; Park, J.N. (General Electric Company, Corporate Re- 
search and Development, Schenectady, New York). Pro- 
ceedings, Intersociety Energy Conversion Engineering Confer- 
ence; 2: 710-718(Aug 1984). (CONF-840804—). 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

An advanced alternating current, AC electric drive system, 
discussed in this paper, is being developed by General Electric 
Company for Ford Motor Company as part of the Department of 
Energy sponsored “Advanced Electric Vehicle Powertrain Pro- 
gram.” 


3307 Emission Control 
REFER ALSO TO CITATION(S) 27977, 27978 


27998 (PB—85-161222/XAB) Combustor study of the de- 
activation of a three-way catalyst by lead and manganese. 
Duncan, J.; Braddock, J.N. (Northrop Services, Inc., Re- 
search Triangle Park, NC (USA)). Jan 1985. 12p. NTIS, PC 
A02/MF AOl1. 

The activity and durability of a platinum-rhodium automo- 
tive three-way catalyst were investigated as a function of lead and 
manganese fuel levels using a pulse-flame combustor. Total hydro- 
carbons, carbon monoxide, and nitric oxide conversions and three- 
way (HC/CO/NO) conversion efficiency windows were deter- 
mined for approximately 24,000 combustor-simulated miles. The 
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window for 80% HC/CO/NO efficiency disappeared at approxi- 
mately 9,000 miles, 13,500 miles, and 4,500 miles for 0.5 g of lead 
per gallon of fuel, 0.0625 g of manganese per gallon of fuel, and a 
combined manganese and lead misfueling study, respectively. The 
catalyst’s nitric oxide reduction activity displayed the greatest sensi- 
tivity to catalytic poisoning with both lead and manganese fuels. 


3308 Alternative Fuels 


REFER ALSO TO CITATION(S) 26744, 26746, 27981 


27999 (CONF-850301—5) State of knowledge of environ- 
mental concerns related to natural-gas-fueled vehicles. Singh, 
M.K.; Moses, D.O. (Argonne National Lab., IL (USA); 
USDOE Assistant Secretary for Policy, Safety and Envi- 
ronment, Washington, DC. Office of Environmental Analy- 
sis). 1985. Contract W-31-109-ENG-38. 8p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE85009746. 

From 12. annual energy technology conference and exposi- 
tion; Washington, DC, USA (25 Mar 1985). 

General conclusions can be drawn regarding the emissions 
and safety of natural gas vehicles (NGVs). While these conclusions 
at the minimum support the continued evaluation of natural gas as 
an alternative fuel for transportation vehicles, such conclusions are 
based on limited data that in some instances are considerably out of 
date. Because NGVs may soon achieve substantially greater market 
penetration than they now have, it is recommended that additional 
research be undertaken in the areas of NGV emissions and safety 
and that an examination be conducted of the need for changes in 
regulations (including emission, safety, and natural gas sale regula- 
tions). 


28000 (CONF-8504127—1) Environmental concerns re- 
lated to natural gas vehicles. Singh, M.K.; Moses, D.O. (Ar- 
gonne National Lab., IL (USA); USDOE Assistant Secre- 
tary for Policy, Safety and Environment, Washington, DC. 
Office of Environmental Analysis). 1985. Contract W-31- 
109-ENG-38. 26p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85010246. 

From Non-petroleum vehicular fuels V-CNG conference; 
Arlington, VA, USA (9 Apr 1985). 

Vehicles powered by natural gas are currently used in the 
United States and other parts of the world. While the number of 
such vehicles in the US is small, the potential exists for substantial 
growth. For that reason and because natural gas-fueled vehicles 
have different performance, emission, and safety characteristics 
than do gasoline- or diesel-fueled vehicles, a study was conducted 
to document the environmental concerns related to natural gas vhi- 
cles. These concerns include those related to vehicle emissions and 
air quality regulations, safety hazards and regulations, natural gas 
supply, regulation of natural gas sales, and institutional impacts. 
This paper reports the results of that study, updated to include the 
results of several more recent analyses. The paper concludes in par- 
ticular that while both the safety and emissions records of these ve- 
hicles appear satisfactory to date, a comprehensive data base exists 
in neither area. 


28001 (DOE/CE/50038—1) Properties and economics of 
methanol-gasoline blends with high methanol content. Moul- 
ton, D.S.; Sefer, N.R.; Naegeli, D.W. (Southwest Research 
Inst., San Antonio, TX (USA). Energy Conversion and 
Combustion Technology Dept.). Feb 1985. Contract FGO1- 
84CE50038. 48p. NTIS, PC A03/MF AOl1. File Number 
DE85010406. 

This report provides information on the properties and eco- 
nomics of methanol-gasoline blends containing more than 15% 
methanol. The information is based on a review of the open litera- 
ture and a limited amount of laboratory testing. The report begins 
with a project description which provides background information 
and outlines the approach taken to determine the technical and eco- 
nomic merits of using high methanol content blends. The next two 
sections describe experimental work, first with a fixed gase gasoline 
allowing the volatility and octane quality to vary with methanol 
content, then with variable base gasoline compositions, but holding 
the volatility and octane quality constant with varying methanol 
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content. The final section provides a discussion of the economics 
involved in producing and using the fuels. 21 figs., 12 tabs. 


28002 (DOE/CS/50093—T1) Hydrogen transportation 
utilization support services. Technical progress report, 26 
April-25 July 1983. (E:F Technology, Inc., St. Johns, MI 
(USA)). 1 Aug 1983. Contract AC01-80CS50093. 8p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85009356. 

Activities are reported for the two tasks of project monitor- 
ing, coordination, and liasion, and of hydrogen energy information 
exchanged and technology transfer. (DLC) 
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REFER ALSO TO CITATION(S) 26620, 26895, 26927, 26928, 26929, 26929, 
27084, 27166, 27192, 27290, 27321, 27396, 27401, 27405, 27436, 27469, 27473, 
27473, 27604, 27633, 27634, 27635, 27636, 27637, 27639, 27857, 28090, 28119, 
28121, 28168, 28187, 28232, 28313, 28355, 28642, 29023 


28003 (AD-A—150881/1/XAB) Ordered carbon metal 
alloys for extraterrestrial power Interim report, 


systems. 
April 1983-April 1984, Chin, B.A.; Madsen, N.H.; Gills, 
P.F.; Su, S.C. (Auburn Univ., AL (USA). Dept. of Mechan- 
ical Engineering). 31 Jul 1984. 59p. NTIS, PC A04/MF 
AOl. 


Theoretical methods of predicting ordering parameters of 
carbon metal based systems were investigated. Preliminary methods 
of calculating the critical ordering temperature, and the maximum 
degree of order were used to examine the characteristics of C-Zr, 
C-Mo, C-Ti and C-V systems. Based upon these calculations, the C- 
Ti system was chosen as the most promising system in which the 
ultrahigh strength, ductility, and temperature resistance, properties 
desired for space power-generation materials, can be obtained. Fif- 
teen titanium based alloys were manufactured using an arc-melting 
furnace to compare experimentally the effect of carbon content on 
the ordering parameters of carbon metal alloys with theoretical pre- 
dictions. The alloys produced contained between 0 and 53 at. % (0 
to 22 wt. %) carbon. This first group of alloys did not contain tran- 
sition and rare earth additions required for ductility improvement. 
This will allow an unperturbed comparison of ordering parameter 
theory with experimental results. Optical metallography and hard- 
ness tests were completed on these alloys with interesting results 
for alloys containing between 35 and 53 at. % (12 to 22 wt. %) 
carbon. These all were found to contain significant amounts of 
phases not predicted from the phase diagrams. X-ray-diffraction 
tests are being conducted to identify these constituents. An addi- 
tional ten alloys have been manufactured using a new induction 
generator purchased under the contract. 


28004 (AD-A—151031/2/XAB) Synthesis and properties 
of elevated-temperature p/m aluminum alloys. Annual techni- 
cal report, 1 October 1983-30 September 1984, Fine, M.E.; 
Weertman, J.R. (Northwestern Univ., Evanston, IL (USA). 
Dept. of Materials Science and Engineering). 30 Nov 1984. 
97p. NTIS, PC AO0S/MF AOl1. 

The dispersed phases in the Al-8Fe, Al-10Fe-1.5Mo-1V, Al- 
8.8Fe-3.7Ce and Al!-8.9Fe-6.9Ce RSP P/M alloys were examined 
for composition and coarsening rate. Additionally, effects of prior 
heat treatment and deformation on particle coarsening have been 
studied. Energy dispersive spectroscopy on extracted particles from 
the Al-8Fe and Al-10Fe-1.5Mo-1V alloys in the as-received condi- 
tion as well as after aging at 316 C indicated that the particles have 
compositions close to AlgFe. In these two alloys, aging 240 hours 
at 425 C gives particles close to AlhsFe, in composition. In Al-Fe- 
Ce alloys aged at 425 C, two kinds of particles are present with 
composition close to AlisFe, and AloFezCe. Some AlgFe is seen in 
these alloys in the as-received condition and also after aging at 316 
C. Overall coarsening rates of the dispersed phases indicate that at 
375 and 425 C the Al-Fe-Mo-V alloy coarsens more slowly than 
the other three alloys. Creep deformation of the Al-8.8Fe-3.7Ce 
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alloy enhances particle coarsening rates while no such effect is 

noted after fatigue deformation. A high-temperature age preceding 

a low-temperature age gives a stable microstructure at the lower 

temperature. The improved latice matching previously observed in 

tetragonal Als(V0.875Zr0.125) over the unalloyed 
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phases. 

ee ae precipitation in zirconium 

Ritchie, I.G.; Sprungmann, 

a = Goes of Canada Ltd., Pinawa, Manitoba. 

Nuclear Research Establishment). Dec 1983. 

tip NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE85701199. 

Measurements of the precipitation peak, the autotwisting 
strain and the properties of hydride dislocations have been used to 
map the hydrogen terminal solid solubility boundary i in polycrystal- 
line samples and a single-crystal sample of a-zirconium. A low-fre- 
quency torsion pendulum was employed for some of the measure- 
-ments and a low-frequency flexure pendulum for others. These pen- 
dulum techniques were successful in extending measurements of the 
hydrogen terminal solid solubility boundary in a-zirconium to the 
relatively low hydrogen concentration range 2 to 50 g/g of tech- 
nological interest in the nuclear industry. In addition, the results 
were used to obtain qualitative and quantitative information about 
the stress dependence of the hydrogen terminal solid solubility 
boundary and the kinetics of hydride precipitation or dissolution in 
response to a step change in the applied stress. 


28006 (AERE-G—2970) Corrosion studies on contain- 
ment materials for vitrified high level nuclear waste. 
for the year ending 31st December 1983). 


opment Div.). . NTIS (US Sales Only), PC 
‘A03/MF AGL fi e Number E85701206. 

A summary is given of work undertaken to assess contain- 
ment materials for the disposal of high level vitrified waste under 


backfills, range between 18 to 30 wm yr! at 90 deg C, 10 to 24 pm 
yr? at 50 deg C and 1 to 10 pm yr™’ at ambient temperature. 
These rates are too high to be sustained by water reduction or 
oxygen diffusion and are probably caused by a more rapid oxygen 
transport process involving convective flow in the test tanks. Using 
electrochemical kinetic data the updated mathematical 

model predicts a steady corrosion rate of approx. 65 pm yr! for 
carbon steel with a bentonite thickness > 10 mm. This is a pessi- 
mistic value since no account has been taken of the partially protec- 


disposal environments a carbon steel over- 
pack thickness of 100 mm should be sufficient to prevent both gen- 
eral and localised corrosion penetration over a 1000 year period. 


28007 (AERE-R—11381) FACSIMILE code for calculat- 
re eee ees Re naan 
conditions: version VS8. Windsor, M.E.; Bullough, R.; 
Wood, M.H. (UKAEA Atomic ag | Research Establish- 
ment, Harwell. Theoretical Physics Div.). Aug 1984. 18p. 
HMSO, oo price Pound 4.00. 

The report describes the eighth in a series of computer codes 
to model void swelling and creep during irradiation of reactor 
structural materials. The various codes use the chemical rate theory 
at different levels of sophistication. The present version, VS8, cal- 
culates void swelling only. It is the first code of the series to calcu- 
late the material behaviour following a change in the irradiation 
conditions. 


28008 (BARC—1191) Thermodynamic data of binary me- 
tallic alloys. Bharadwaj, S.; Chandrasekharaiah, M.S. 
(Bhabha Atomic Research Centre, Bombay (India). Reactor 
Section). 1983. 76p. NTIS (US Sales Only), PC 
A05/MF A01. File Number DE85900990 
There are a few compilations of thermodynamic data and 
among them the tabulations of Kubaschewski and Alcock, and 
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Hultgren et al. are especially concerned with metallic alloy systems. 
The compilation of Hultgren is probably the most comprehensive 
and accurate data bank of thermodynamic properties of binary me- 
tallic alloys at present, but it covers only data published on or 
before 1971. An attempt to update the thermodynamic data of 
alloys is made and the present report is the first part of the efforts. 
All published data after 1971 is tabulated here but no attempt is 
made for critical evaluation of the data. 


28009 (BARC—1208) Uranium vapour generation using 
electron beam heating. Das, D.; Lal, B.; Thakur, A.V. 
(Bhabha Atomic Research Centre, Bombay (India)). 1983. 
68p. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE85900994. 

The electron bombardment (of U-container) and such other 
delocalized heating techniques as applied to the uranium vapor gen- 
eration in the case of large scale separation process suffer from the 
serious limitation of container problem. The E-beam heating on the 
other hand being localized in nature is free from such constraint. 
Even though almost 40% of the incident power gets wasted due to 
inherent back scattering phenomenon associated with E-beam heat- 
ing process, the higher temperature attainability coupled with the 
exponential rise in uranium vapor pressure with temperature, make 
this method economically more viable..: 


28010 (BDX—613-3115) Laser welding of 6Al-4V titani- 
um alloy. Final report. Jimenez, E. (Allied Corp., Kansas 
City, MO (USA). Bendix Kansas City Div.). ‘lor 1985. 
Contract AC04-76DP00613. 30p. NTIS, PC A03/MF AO1; 
GPO Dep. File Number DE85012019. 

Gas laser welding of 6A1-4V titanium alloy was tested. The 
6A1-4V-Ti welds were compared with gas tungsten arc and elec- 
tron beam weld for porosity, ductility, and contamination. Results 
show that laser welding is suitable for 6A1-4V titanium alloy and 
that sound welds can be made over a wide range of welding condi- 
tions. 


26011 (BDX—613-3226) Drag sol process control. 
Final report. Douglass, R.C.; Trent, M.A. (Allied Corp., 
Kansas City, MO (USA). Bendix Kansas City Div.). Apr 
1985. Contract AC04-76DP00613. 35p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85010853. 

A drag solder process evaluation using printed wiring assem- 
blies with a mature production history identified sources of solder- 
ing defects and established critical process control and design crite- 
ria. The results of this evaluation revealed a solder joint defect rate 
of approximately 0.25%. The drag soldering equipment and its op- 
eration was evaluated to establish a technique for controlling this 
element of the process. A custom designed microcomputer based 
system for monitoring and controlling the machine conveyor speed 
and solder temperature was used to demonstrate the feasibility of 
controlling drag solder machine operations. A method to space 
radial lead component packages off of the printed wiring board to 
position and secure the part during drag soldering was evaluated 
and found acceptable for production use. 8 refs., 15 figs., 5 tabs. 


28012 (CEA-CONF—7307) Nuclear and magnetic do- 
mains revealed by Small Angle Neutron Scattering (S.A.N.S.) 
in sputtered amorphous alloys. Boucher, B.; Chieux, P.; Con- 
vert, P.; Tourbot, R.; Tournarie, M. (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). Jun 
1984. 6p. (CONF-8406129—3). NTIS (US Sales Only), PC 
A02/MF AOl1. File Number DE85751065. 

From MRS European meeting; Strasbourg, France (5 Jun 
1984). 

The S.A.N.S. shows the existence of domains connected to a 
magnetization direction of terbium “bubbles” exhibiting a large 
magnetization coupled to that of the matrix; a third scattering can 
be interpreted by a coupling between the magnetizations of the 
matrix and the bubbles or by the existence of "closing domains”. 
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28013 (CEA-CONF—7318) Influence of helium on swell- 
ing of steels. Gildon, D.; Rivera, C.; Levy, V. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Jun 1984. 13p. (CONF-840604—35). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE85751070. 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

In this work we have studied the effect of helium and its in- 
jection mode on the microstructure of solution annealed and cold 
worked 316 and titanium modified 316. Irradiations have been con- 
ducted in a dual beam accelerator to doses up to 200 dpa and tem- 
perature between 550°C-750°C. Different injection modes have 
been investigated: cold or hot preinjection, dual beam. The results 
show that the effect of helium on swelling is largely dependent on 
the injection mode and the alloy considered. In 316, He decreases 
swelling, the major effect being observed when He is preinjected at 
room temperature. In the case or Ti modified 316 the effect is com- 
pletely different, swelling is only observed in dual beam irradia- 
tions. 


28014 (CEA-CONF—7347) ESR measurements on amor- 
phous FeNiSi thin films in the ferromagnetic-spin glass transi- 
tion regime. Suran, G.; Gerard, P. (CEA Centre d’Etudes 
Nucleaires de Grenoble, 38 (France). Nov 1984. 12p. 
(CONF-831187—21). NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE85751570. 

From 29. annual conference on magnetics and magnetic ma- 
terials; Pittsburgh, PA, USA (8 Nov 1983). 

The magnetic properties of amorphous FeieNie«Sieo thin 
films determined by E.S.R. measurements are reported. These films 
were prepared by ion mixing, and samples irradiated at 77°K by Xe 
ions at a dose of 3x10** Xe*/cm? with an energy of 400 keV are 
amorphous. At room temperature the films possess soft ferromag- 
netic properties. One observes a well defined standing spin wave 
(S.S.W.) spectrum from which the temperature dependence of ex- 
change stiffness D, the spin wave linewidth AHsub(n)(T) and 
Msub(s) = f(T) could be deduced. At low temperature the results 
are characteristic of re-entrant behaviour. For T < 75°K Msub(s) 
deviates from Tsup(3/2), D decreases and AHsub(n) increases with 
decreasing temperature. 


28015 (CEA-CONF—7434) Microstructural information 
from channeling measurements. Quere, Y. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France)). 
Sep 1984. 10p. (CONF-8409103—4). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85780914. 

From 5. Riso international symposium on metallurgy and 
materials science; Roskilde, Denmark (3 Sep 1984). 

Channeling is sensitive to nearly all structural changes in 
solids. One briefly recalls how particles are dechanneled by lattice 
defects and describes the main applications of channeling to materi- 
als science: detection of radiation damage, location of impurity 
atoms, precipitations in alloys... Channeling being a phenomenon 
characteristic of perfect crystals, any type of lattice imperfection 
(phonons, crystal defects, precipitation etc.) is expected to produce 
dechanneling. Consequently channeling and its opposite, dechannel- 
ing, have both been used to study structure and structural changes 
of materials. 


28016 (CEA-CONF—7453) Radiation damage and en- 
hanced short range ordering in amorphous CusoTiso. Hillairet, 
J.; Balanzat, E.; Mairy, C.; Dubus, M.; Stanley, J.T. (CEA 
Centre d’Etudes Nucleaires de Grenoble, 38 (France)). 
1984. 4p. (CONF-8409107—9). NTIS (US Sales Only), PC 
A02/MF AOl1. File Number DE85751565. 

From 5. international conference on rapidly-quenced metals; 
Wurzburg, F.R. Germany (3 Sep 1984). 

Electrical resistance measurements were used to monitor the 
defect behaviour and the enhancement of chemical short range or- 
dering in melt-spun CusoTiso irradiated with fast electrons at 21 K 
or 28 K. In flux measurements showed that, for the non-annealed 
condition, the resistance is decreased by the irradiation. During 
subsequent anneals at subambiant temperatures, the resistance is still 
further decreased in two broad steps, as a result of the correlated 
recombination of the produced defects. Above room temperature, 
comparison with the non-irradiated material indicates a slight en- 
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hancement of the short range ordering. Irradiation with 2 MeV 
protons at 300 K results in a more pronounced effect. 


28017 (CEA-N—2409) Ratcheting tests on 316L stainless 
steel at 650°C. Clement, G.; Cousseran, P.; Lebey, J.; 
Tremblais, A. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France)). Jul 1984. 113p. (in French). 
NTIS (US Sales Only), PC A06/MF A0O1. File Number 
DE85751029. 

Results of ratchet tests performed on 316L steel at 650°C are 
given, the specimens being thin tubes submitted simultaneously to 
constant tension and cyclic torsion deformation. At the temperature 
of interest, creep occurs. Results are in good accordance with a 
practical rule for evaluation of the progressive distorsion based on 
the use of an effective stress determined from the creep. 


28018 (CONF-840677—Summs., pp 228-229) Electrolyte 

impurity effects on magnesium Sadoway, =— 

(Massachusetts Institute of Technolo; nas 
umber D 13679, 


1984. NTIS, PC All/MF AO0O1. File 
Contract AC02-81CE90033. 

From 6. DOE battery and electrochemical contractors’ con- 
ference; Washington, DC, USA (25 Jun 1984). 


28019 (CONF-850573—2) Separation 

to-band spectra in polyvalent metals. Smith, D.Y.; Segall, B. 
(Argonne National Lab., IL (USA); Case Western Reserve 
Univ., Cleveland, OH (USA)). Feb 1985. Contract W-31- 
109-ENG-38. 6p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85010247. 

From Topical conference on basic properties of optical ma- 
terials; Gaithersburg, MD, USA (7 May 1985). 

The dielectric function of aluminum has been analyzed into 
intra- and interband components using a new approach utilizing 
qualitative features of theory and experimental data over a large 
energy range. 


28020 (HEDL-SA—3180-FP) Fatigue-crack growth and 
ductile fracture toughness behavior of ASTM A387 Grade 91 
steel. James, L.A.; Carlson, K.W. (Hanford | aes 
Development Lab., Richland, WA (USA); W 

Electric Corp , Sunn yvale, CA (USA)). Jul 1984. Contract 
AC06-76FF02i70. 2p. (CONF-850670—8). NTIS, PC 
A02/MF A01; GPO ee File Number DE85008495. 

From ASME pressure vessel and piping division conference; 
New Orleans, LA, USA (24 Jun 1985). 

Fatigue-crack growth tests were conducted on three heats of 
wrought material plus one heat of weldment at temperatures of 24, 
316, 427, 538, and 593 C. The effects of heat-to-heat variations, 
crack orientation, and thermal aging were studied. In addition, 
stress ratio effects were characterized at 427 C. The J-integral tech- 
nique was used to determine the ductile fracture toughness at room 
temperature. Both the multiple specimen and unloading compliance 
techniques were used, and differences between the two methods are 
discussed. 30 refs., 15 figs., 5 tabs. 


28021 (HMI-B—415) Progress —— No. 2, 1981-1984, 
Working group on radiation damage in solid bodies. 
Meitner-Institut fuer Kernforschung Berlin G.m.b.H. (Ger- 
many, F.R.). Bereich Kernchemie und Reaktor). Oct 1984. 
160p. NTIS (US Sales Only), PC A08/MF AOl. File 
Number DE85751533. 

This progress report No. 2 refers to the work performed for 
the R and D project 3.2 ‘Radiation Damage in Solids’ of the Hahn- 
Meitner-Institut fuer Kernforschung, Berlin in the period 1981-1984 
and was prepared on the occasion of the review sessions of the 
committee of consultants (Wissenschaftlicher Beirat des HMI). 
These sessions take place in fall every year. Each project of the 
Hahn-Meitner-Institut is reviewed every four years. The report was 
edited under the guidance of C. Abromeit. 
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28022 (IC—84/69) Effective interionic pair potentials in 
liquid alkali metals. Kumaravadivel, R. (International Centre 
for Theoretical Physics, Trieste (Italy)). Jun 1984. 17p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE85701201. 

Information on the effective pair potential of liquid alkali 
metals is obtained from liquid structure factor data by the combina- 
tion of two approximate methods in the theory of liquids. One 
method stems from treating the indirect ion-ion interaction in the 
optimised random phase approximation (ORPA) and the other uses 
the modified hypernetted chain (MHNC) equation. It is shown that, 
in the region of the main attractive well, the effective pair potential 
is bracketed by the results obtained from these two methods. The 
MHNC inversion scheme does not fare well in providing informa- 
tion on the potential in the region of interionic distance in the tail 
of the interionic potential. A cross-over from the hard-sphere 
bridge function to the mean spherical approximation (MSA) bridge 
function for the long range behaviour of the bridge term in the 
MHNC equation does not provide appreciable improvement. 


28023 (IC—84/94) Charge transfer in chromium-transi- 
tion metal alloys. Kulakowski, K.; Maksymowicz, A. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)). Jul 
1984. 6p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE85701205. 

The average T-matrix approximation is applied for calcula- 
tions of charge transfer of 3d-electrons in transition metal alloys. 
The role of concentration, long-range and short-range atomic order 
is investigated. The results are in reasonable agreement with experi- 
mental data. 


28024 (IC—84/104) Analysis of Ksub(ic) and its tempera- 
ture dependence of metals with a simplified dislocation model. 
Lung, C.W. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jul 1984. 8p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE85701202. 

The relative Ksub(ic) values of metals were calculated with 
a simplified dislocation model. It is found that the ratio of 
Ksub(IIc) to Ksub(Ic) and temperature dependence of fracture 
toughness of some metals estimated with this model are consistent 
with the experimental results. 


28025 (IC—84/121) First order moment reorientation 
transitions in the R.Ti; hexagonal ferrimagnets. Radwanski, 
R.J.; Franse, J.J.M. (International Centre for Theoretical 
Physics, Trieste (Italy)). Aug 1984. 9p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85701203. 

It is shown that the basal plane magnetocrystalline anisotro- 
py in hexagonal easy-plane ferrimagnets of 3d-4f systems yields dis- 
continuities in the magnetization curve for external fields applied in 
the easy plane. At the discontinuities first-order moment-reorienta- 
tion (FOMR) transitions occur. They are governed by the basal 
plane anisotropy and take place in the easy plane as a result of a 
competition of the exchange and magnetostatic energies of the two 
sublattice magnetizations. The value of the transition field gives a 
direct evaluation of the exchange coupling between the 3d and 4f 
spins. The lowest value of the first FOMR-transition field in the 
ReTiz compounds is expected to be for Ho2Coi7 and amounts 21 T. 


28026 (IC—84/133) Pressure effect on the Curie temper- 
ature of Dy2Fesub(17-y)Alsub(y) compounds. Radwanski, 
R.J.; Franse, J.J.M.; Krop, K.; Duraj, R.; Zach, R. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Aug 
1984. 9p. NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE85701204. 

The pressure variation of the Curie temperature Tsub(c) has 
been measured up to 15 K-bar by means of the ac susceptibility. 
The pressure changes of Tsub(c) are negative, large and not linear, 
the Tsub(c)(p) curves being concave. The initial values of 
dTsub(c)/dp are remarkably large, being equal to -6.0 Kk-bar™! for 
Dy2Fe17. 


ERA-10/15 / 3848 


28027 (INIS-mf—9255) Effect of annealing and electron 
irradiation on the internal friction in copper in the kHz 
range. Wantzen, B. (Technische Hochschule Aachen (Ger- 
many, F.R.). Fakultaet fuer Bergbau und Huettenwesen). 6 
Jun 1983. 110p. (In German). NTIS (US Sales Only), PC 
A06/MF AOl1. File Number DE85780887. 

This thesis comprises two parts, Part 1 presents an explana- 
tion of the improved measuring equipment for determining the in- 
ternal friction in the kHz range, using repeated bending vibrations 
of thin specimens. Part 2 describes the measurements carried out 
for determining the internal friction in copper specimens following 
different types of annealing, and prior and subsequent to electron 
irradiation. The method applied is the ordinary one for this pur- 
pose, transforming the specimens’s vibrations into capacitive 
changes AC, inducing a frequency modulation in a VHF oscillator. 
The method has been modified by reducing the distance between 
specimen and counter-electrode and by largely avoiding stray ca- 
pacities, thus making ht erelative capacitive change AC so large 
that amplitudes up to 1x10~* can be measured. With this amplitude, 
the deflection of the vibrating specimen tips is only 2x10~* mm. In 
addition, the temperature range has been extended to 4.2 K. In non- 
deformed, reduced and oxidized Cn specimens bending vibrations 
have been induced in order to study internal friction at approx. 2 
kHz. Irradiation has been made in situ with 3 MeV electrons at 4.2 
K in a Van de Graaf accelerator. Reducing the recrystallisation 
temperature to 1023 K after annealing, dislocation pinning effects 
following irradiation have been achieved. (orig./ITHOE). 


26028 (INIS-SU—269, pp 3-17) Influence of ion irradia- 
tion on the superconducting intermetallides of A15 structure. 
Matsakova, A.A.; Gann, V.V. 1983. (In Russian). NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE85780882. 

In Radiation damage physics and radiation technology. 

By the DOSE” programme the published results on the ion 
irradiation of the intermetallides of A15 strUcture were analysed. 
By some assumption relatively to the Esub(d) displacement thresh- 
old energy the dependences of sUperconducting characteristics 
(critical temperature Tsub(K) width of transition ATsub(K)) also 
the kinetic characteristics (specific electric resistivity rhoo) and the 
structure properties (crystal lattice parameter ao), the parameter of 
range order S, mean square atom displacement (<usup(2)>sup(1/ 
2)) on the integral particle flow were calculated for dose depend- 
ence, expresses by a quantity of displacement per atom. It was 
shown, that the dose was a universal measure of ion irradiation 
effect on physical properties of intermetallides. The main variation 
of properties (Tsub(K) decreasing of NbsSn, NbsGe, NbsAl, NbsSi, 
VsSi and Tsub(k) increasing of MosGe, MosSi, rhoo, ao, 
(<usup(2)>)sup(1/2) increasing and the decreasing of S of all the 
compositions) appeared at doses up to 0.1 displ./at. 


28029 (INIS-SU—269, pp 24-28) Point defect absorption 
by dislocation and by a paralleled void chain. Turchin, S.I.; 
Al'tovskij, LV. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1983. (in Russian). NTIS (US Sales 
Only), PC A06/MF A0O1. File Number DE85780882. 

In. Radiation damage physics and radiation technology. 

With account of elastic interaction of dislocation and point 
defects, the effect of point defect absorption by a dislocation and by 
a paralleled void cell was studied theoretically. The expressions 
were obtained for the point defect flows absorbed by these stacking 
faults. It was shown that the elastic dislocation range rather influ- 
enced on the flow of point defects absorbed by a cell. In the same 
turn, the presence of the cell led to then decrease of the flow of 
point defects on dislocation. 


28030 (INIS-SU—269, pp 66-68) Hydrogen permeability 
of palladium after plasma-arc spraying of metal coatings. Gla- 
zunov, G.P.; Kosik, N.A.; Svinarenko, A.P.; Yuferov, V.B. 
1983. (In Russian). NTIS (US Sales Only), PC A06/MF 
A01. File Number DE85780882. 

In Radiation damage physics and radiation technology. 

The effect of Mo and Cr thin coatings on hydrogen perme- 
ability through palladium at low pressures is investigated. It is 
shown that substitution of the residual gas at coating spraying (hy- 
drogen instead of argon) does not lead to essential changes in the 
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absolute value of hydrogen pumping out rate (permeability) by pal- 
ladium in the high temperature range. The results of measurements 
of hydrogen absorption rate by pouders of a number of ZrAl, ZrNi, 
ZrPd, PdiIn alloy systems are presented. 


28031 (INIS-SU—269, pp 38-41) Resistive study of the 
irradiated amorphous alloys on the base of iron. Naskidash- 
vili, I.A.; Martkoplishvili, G.S.; Naskilashvili, A.I.; Vasyu- 
tina, V.P. (AN Gruzinskoj SSR, Tbilisi. Inst. Fiziki); Sere- 
bryakov, A.V.; Pankratov, S.P. (AN SSSR, Chernogolovka. 
Inst. Fiziki Tverdogo Tela). 1983. (In Russian). IS (US 
Sales Only), PC A06/MF A0O1. File Number DE85780882. 

In Radiation damage physics and radiation technology. 

By a method of electric conductivity the study of kinetics of 
radiation defect generation at different irradiation temperatures and 
the reactor irradiation influence on the crystallization process of 
amorphous Fe-B compounds was given. The sheets of amorphous 
alloys after the hardening were studied. The irradiation was carried 
out in the channel of nuclear reactor at 20, 70, 350 and 500 K. Neu- 
tron fluence was 3x107*m~2 It was shown that the radiation effects 
of boron-content alloys were mainly induced by the appearance in 
matrix B’° fission fragments under the process of irradiation by the 
reactor neutron spectra. The irradiation under the temperatures rel- 
atively near to the alloy cristallization temperature led to a dis- 
placement of crystallization temperature to the range of low tem- 


peratures. 


28032 (INIS-SU—269, pp 47-54) Recovery and radi- 
ation- and anneal-hardening of neutron-irradiated iron alloys. 
Nikolaev, V.A. 1983. (In Russian). NTIS (US Sales Only), 
PC A06/MF AO1. File Number DE85780882. 

In Radiation damage physics and radiation technology. 

Experimental data are given on the annealing influence at 
450...700 K on the mechanical properties such as temperature of 
brittleness Tsub(K) of ternary iron alloys with nitrogen 
(0.12...0.17% by mass) and some other substitutional elements (Mn, 
W, Ta) irradiated by neutron fluence up to 4...5x10?® neutr./cm’, 
energy E<0.5 MeV at the temperature of Tsub(F)=325 K. On the 
behaviour of nitrogen in solid solution, depending on alloying ele- 
ments forming nitrides, one may judge on the effect of dynamic de- 
formation ageing (DDA). For the DDA characteristics were as- 
sUmed the hight and the temperature maximum o=sub(B). The 
correlation between the action of DDA, Tsub(k) and o=sub(T) re- 
covery at afterradiation annealing and the changes of a degree o, 
brittleness of Tsub(F) increasing up to approximately 480 K was 
pointed out. The obtained results were explained by displacement 
atoms influence on generation of vacancy-impurity clusters which 
dissociated up to 600 K of heating and on the process of the re- 
verse transition into the solution of nitrogen atoms in the annealing 
interval of 600...700 K. 


28033 (INIS-SU—269, pp 55-58) Influence of gamma-ra- 
diation and low-temperature elastic sign-variable loading on 
mechanical properties of D16 alloy. Drobyazin, V.N.; Polov- 
neva, S.P. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Iss- 
ledovanij). 1983. (In Russian). NTIS (US Sales Only), PC 
A06/MF A0O1. File Number DE85780882. 

In Radiation damage physics and radiation technology. 

Interaction and radiation defects with the defects implanted 
at low-temperatured elastic sign-variable loading and its influence 
on mechanical properties of D16 alloy was studied. As the initial 
material was chosen an alloy in the hardened and naturally-aged 
state. It was shown that with the increasing of a number of loading 
cycles the ultimate strength and the yield strength of D16 alloy in- 
creased, and by this, the plasticity decreased. The highest strength 
properties were obtained in case when the loading took place after 
y-irradiation. In case when the loading was during y-irradiation or 
before irradiation the strength properties increased without loss of 
ductility dor the naturally-aged alloys in particular. It may be ex- 
plained by the fact that interstitial atoms, implanted by irradjation 
having the lowest migration energy than the vacancies, reached the 
stacking faults quicker. 
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28034 (INIS-SU—269, pp 75-78) Study of thermoelastic 
stresses arising in nickel under irradiation by high- 
energy electrons. Gann, V.V.; Zhukov, A.I.; Blazhevich, 
S.V. 1983. (in Russian). NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE85780882. 

In Radiation damage physics and radiation technology. 

A magnitostriction method for elastic stresses measurements 
in magnetic materials, nickel as example, was described. An ampli- 
tude and frequency of thermoelastic stress variations in a sample ir- 
radiated by a pulsed beam of high-energy electrons were described 
by this technique. Experimental data were in a good agreement 
with the calculation results. It was shown the necessity of taking 
into consideration the thermoelastic stresses while studying the 
high-energy electron irradiation influence on the mechanical prop- 
erties of the materials. 


28035 (INIS-SU—269, pp 79-83) Study of distribution of 
dislocation fixing points in molybdenum irradiated with elec- 
trons by an amplitude dependence of internal friction. Zajkin, 
Yu.A.; Kupchishin, A.I.; Ivanov, M.S.; Gusar, O.L.; Po- 
tanin, "AS. (Kazakhskij Gosudarstvennyj Univ., Alma-Ata 
(USSR)). 1983. (In Russian). NTIS (US Sales Only), PC 
A06/MF AO1. File Number DE85780882. 

In Radiation damage physics and radiation technology. 

The calculation methodics of radiation defect distribution by 
amplitude dependence of internal friction was given. This method 
was based on the averaging of truly values of elasticity modulus 
and the internal friction. These calculations were obtained as a 
result of the calculation of flexural oscillation equation of a rod 
with inhomogeneously distributed internal friction and the elastic 
constants in different rheological models. The obtained averages of 
internal fraction and the young modulus were defined especially for 
a mechanism of dislocation damping of Granato-Lucke. These data 
were considered as the integral equations relative to the calculated 
defect concentration. As a varified parameter a deformation ampli- 
tude of a sample was used. The suggested methodics was used for 
dislocation fixing point distribution in molybdenum irradiated with 
107” el./cm? fluence of 1.8 MeV energy. 


28036 (INIS-SU—269) Radiation damage physics and ra- 
diation technology. (AN Ukrainskoj SSR, Kharkov. Fiziko- 
Tekhnicheskij Inst.). 1983. 108p. (In Russian). NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE85780882. 

Individual items in scope for the data base were processed 
separately. 


28037 (Juel—1941) Influence of conduction electrons in 
rare earths on the crystal field state in metals - an investiga- 
tion by inelastic neutron scattering. Frick, B. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Festkoerperforschung; Koeln Univ. (Germany, F.R.)). Aug 
1984. 118p. (In German). NTIS (US Sales Only), PC A067 
MF AO1. File Number DE85751548. 

The influence of conduction electrons on the crystal-field 
(CF) potential acting on rare earth (RE) atoms was studied by in- 
elastic neutron scattering. The magnetic RE-atoms Pr, Nd, Tb, Dy, 
Ho, Er and Tm were doped into the isostructural, non-magnetic 
lattices LaAk, YAk and ScAk with concentrations between 0.1 at- 
% and 2 at-%. Because of this low concentration the interaction 
between magnetic moments was supressed and single ion CF-pa- 
rameters and coupling constants between RE-moments and conduc- 
tion electrons were determined. The CF-parameters for these RE- 
ions show a typical curve with a minimum near Dysprosium, simi- 
lar in the three lattices but characterized by a shift of the curves. 
The coupling constants show also a minimum for Dysprosium and 
Holmium and an increase for the light and heavy RE-atoms. A 
simple model taking point charges and the influence of the conduc- 
tion electrons into account can give a qualitative explanation of the 
observed CF-parameters. The relative distance of the CF-parameter 
curves can be regarded as consequence of point charge influence, 
whereas the sign reversal for the 4th-order CF-Parameters are as- 
cribed to 5 d-conduction electron contributions, not contributing to 
6th-order parameters. Furthermore the concentration dependence 
of the magnetic ions on the magnetic excitation spectrum was stud- 
ied and for Tm in LaAk the influence of the onset of the supercon- 
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ducting phase on the CF-linewidths. The relaxation behaviour of 
Ce in CeAg at normal and hydrostatic pressures (2 up to 2.3 GPa) 
was measured. The observed increase of the quasielastic linewidth 
with pressure gives a hint to a growing Kondoinstability of the 
Ce* ions in CeAg. 


28038 (KFK—3794) Materials analysis by ion backscat- 
tering and channeling. Materials modification by ion irradia- 
tion and implementation. Meyer, O. (Kernforschungszentrum 
hameae Se vhiaik i Aug. 1984. Mibap. NTIS (US 
Angewandte Kern ug 
Sales Only), PC ‘A06/MF AOl. File Number F)E85750982. 
A description will be given of the basic processes occuring 
during ion implantation and ion beam analyses. The usefulness of 
the backscattering and channeling technique is demonstrated by a 
discussion of the applications to thin film analysis, studies of diffu- 
sion and reactions in thin films, lattice location investigations, disor- 
der analysis and surface studies. Ion implantation is a valuable re- 
search tool in metallurgy. The process operates very far from equi- 
librium conditions and thus will influence near surface properties in 
a unique way. The observed modifications are related to special mi- 
croscopic structures which will be considered in detail. 


28039 (LA-UR—85-158) Slideline verification for multi- 
layer pressure vessels and piping analysis including strain 
Van Gulick, L.A. (Los Alamos National Lab., 

NM (USA)). 1985. Contract W-7405-ENG-36. 23p. (CONF- 
850670—2). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE85005816. 

From ASME pressure vessel and piping division conference; 
New eet LA, USA (24 Jun 1985). 

mlinear finite element computer codes with slideline algo- 

rithm eceaeines are useful for the analysis of prestressed 
pressure vessels and piping. This paper presents closed form solu- 
tions including the effects of linear strain hardening useful for veri- 
fying slideline implementations for this application. The solutions 
describe stresses and displacements of an internally pressurized 
inner sphere initially separated from an outer sphere by a uniform 
gap. Linear strain hardening material behavior following yield for 
the inner sphere and elastic material behavior for the outer sphere 
are assumed. Comparison of closed form and finite element results 
evaluates the usefulness of the closed form solutions and the validi- 
ty of the slideline implementation used. 9 refs., 9 figs. 


28040 (LBL—17646) Thresholds for fatigue crack propa- 
gation: questions and anomalies. Ritchie, R.O. (Lawrence 
Berkeley Lab., CA (USA)). Apr 1984. Contract AC03- 
76SF00098. 50p. (CONF-841203—6). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85010985. 

From 6. international conference on fracture; New Delhi, 
India (4 Dec 1984). 

Many studies on the propagation of fatigue cracks in the 

ear-threshold regime have shown that the factors which can influ- 

ence the fatigue threshold are effective via extrinsic mechanisms, 
such as crack closure and crack deflection processes, which locally 
perturb the crack driving force. At the same time, however, they 
have questioned the validity of a threshold concept for such situa- 
tions as variable amplitude loading or in the presence of short 
cracks. In the present article, the current physical interpretations of 
near-threshold fatigue are reviewed, with reference to variable am- 
plitude loading effects and the apparent anomalous behavior of 
small cracks. Further, through comparison with classical S/N and 
Mode III data, the relationships between the fatigue limit and long 
and short crack thresholds are discussed in terms of crack closure 
and the characterization of crack tip fields for both small and grow- 
ing cracks. 69 refs., 14 figs. 


28041 (LBL—19021) Rearrangement during sintering of 
two-dimensional arrays of spheres. Weiser, M.W. (Lawrence 
Berkeley Lab., CA (USA)). Apr 1985. Contract AC03- 
76SF00098. 124p. NTIS, PC A06/MF A01; 1; GPO Dep. 
File Number DE8501 1974. 

The rearrangement of large random arrays of spheres is stud- 
ied in two dimensions using hot stage optical microscopy to enable 
all of the changes in the array to be observed from the very begin- 
ning of the sintering process. The local density at each sphere is 
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defined using the Voronoi area and is used to describe the densifi- 
cation behavior of the arrays. Both the interparticle angles and dis- 
tances are measured and used to describe the rearrangement of the 
spheres during sintering. The rearrangement behavior is found to 
involve long range interactions between many spheres. The ex- 
trapolation of the two-sphere model or the bending moment from 
asymmetric sintering necks in the three-sphere model gives a very 
poor description of the actual rearrangement as seen in this study. 
It is concluded that rearrangement is a long range, multiparticle 
process that arises out of local differential densification caused by 
the density fluctuations that are found in inhomogenously packed 
arrays. 


28042 (LBL—19479) Itinerant magnetism and its charac- 
terization in heterogeneous systems. Victora, R.H. (Law- 
rence Berkeley Lab., CA (USA)). Apr 1985. Contract 
AC03-76SF00098. 160p. NTIS, PC A08/MF AOI; 1; GPO 
Dep. File Number DE85011976. 

An early chapter considers the exact solution of a Hubbard 
Hamiltonian within the context of periodic boundary conditions; re- 
maining calculations treat various heterogeneous transition-metal 
systems by means of a realistic tight-binding scheme, with single 
site, full orbital interactions treated self consistently. The latter 
method is shown to be consistently reliable: In each case where 
comparison could be made, there is agreement in the integrated 
properties, such as spin polarization, to within a few percent. Com- 
parison of calculated density of states with photoemission data 
again shows excellent agreement. This computational method is 
used to calculate the properties of complex systems: The unusual 
shape of the Fe-Co curve on the Slater-Pauling plot is primarily 
caused by magnetic saturation in the Co-rich alloy and a weak elec- 
tron-electron interaction in the Fe-rich alloy. The explanation of 
Pauling, i.e., only 2.4 magnetizable d electrons per spin, is an in- 
complete repre: -ntation of the true reasons behind this anomalous 
Fe-Co curve. A Co monolayer on a Cu(Ill) surface possesses a new 
kind of two-atom state which may be described as “spatially modu- 
lated”. This state has a total energy only slightly above the ferro- 
magnetic ground-state energy. A Cr monolayer on the Fe (100) sur- 
face is ferromagnetic with a spin polarization of 3.63 electrons, con- 
siderably larger than that of any other known transition-metal 
system. 


28043 (N—85-15279) Nonnoble front metallization proc- 
ess. Garcia, A. III. (Spectrolab, Inc., Sylmar, CA (USA)). 
Mar 1984. 10p. NTIS, PC A22/MF AOl1. 

In JPL, proceedings of the 23rd project integration meeting, 
oe (N—85-15260 06-44). 

optimization, evaluation and demonstration of a novel 

metallization system is presented. The Mo/Sn/TiH system and the 
ITO conductive AR systems are discussed. It is concluded that 
Mo/Sn has adequate conductivity for screen printing, shunting is 
never a problem solderability is a major problem, more work is 
needed on wetting phenomena, and cellulosic vehicle is the best. It 
is shown that various additives are unsuccessful on improving adhe- 
sive and that tin does not wet the system at low temperature. 


28044 (NUREG/CP—0058-Vol.4, pp 176-189) Investi- 

gation of the ductile fracture properties of type 304 stainless 

steel plate, welds, and 4-inch pipe. Vassilaros, M.G.; Hays, 

R.A.; Gudas, J.P. (David Taylor Naval Ship R and D 

Center, Bethesda, MD). Jan 1985. NTIS, PC A17/MF A011 

Vola). $8.00. File Number T185900632. (CONF-8410142— 
O1.4). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

The David Taylor Naval Ship R and D Center has per- 
formed two tasks for the Nuclear Regulatory Commission concern- 
ing the safety of stainless steel (SS) pipes. The first task dealt with 
the J-integral fracture toughness of 2-inch thick weld 304 stainless 
steel plate. The second was the J-integral testing of 4-inch diameter, 
schedule 80 welded 304 SS pipe that contained circumferential 
through wall flaws, with and without additional radial flaws. The 
summary of these two tasks is presented including the comparison 
of the maximum loads experienced by the 304 SS pipes and the 
loads predicted by IWB-3640 for 304 SS pipes. 
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28045 (ORNL—6152, pp 115-129) Electrochemistry. 
May 1985. NTIS, PC A10/MF AOl. File Number 
DE85010586. 

In Chemistry Division annual progress report for period 
ending January 31, 1985. 

This program is concerned with the kinetics and mechanis- 
tics of coupled interfacial and mass-transport processes that occur 
during localized corrosion of metals (crevice corrosion, pitting, and 
stress corrosion cracking). The rates of interfacial reactions in- 
volved in corrosion (metal dissolution, oxide film formation, hydro- 
gen evolution, O2 reduction, etc.) are dependent upon the metal/ 
electrolyte interfacial potential difference and electrolyte composi- 
tion, and are determined as functions of these basic variables. Fac- 
tors which effect either of the basic variables are taken into ac- 
count. These include redox, hydrolytic, complexing, and precipita- 
tion reactions, as well as potential and composition gradients arising 
from iR-drop and limited mass-transport within the restricted ge- 
ometries (crevices, cracks, etc.) associated with localized corrosion. 
Materials of interest include pure metals (Ti, V, Mo, Cr, Fe, etc.) 
and novel “near-surface” alloys prepared by ion implantation and 
characterized by Rutherford backscattering. Electrochemical and 
surface characterization techniques, such as in-situ photoacoustic 
spectroscopy, are employed in this program. Current studies in- 
clude (1) the use of a precision-made artificial crevice cell for the 
study and modeling of titanium crevice corrosion under well-de- 
fined and controlled conditions, (2) the use of in-situ photoacoustic 
spectroscopy and differential capacitance measurements for deter- 
mining the nature (rutile, anatase, etc.) and thickness of passive 
oxide films formed on titanium, and (3) an evaluation of the specific 
role of oxidizing anions (such as ClO3~ and ClO," ) in the electro- 
chemical and corrosion behavior of titanium. 33 refs., 10 figs., 2 
tabs. 


28046 (ORNL—6152, pp 147-158) Chemical physics. 
May 1985. NTIS, PC A10/MF AOl. File Number 
DE85010586. 

In Chemistry Division annual progress report for period 
ending January 31, 1985. 

This section describes recent research in structural chemistry 
and photoelectron spectroscopy. Knowledge of chemical structure 
at the atomic and molecular level is necessary for understanding 
and predicting chemical and physical properties. The structural- 
chemistry program provides such knowledge through the tech- 
niques of x-ray and neutron diffraction and through development of 
computational methods for interpreting the experimental data. A 
computational modeling study shows that crystal packing causes 
out-of-plane distortions of the naphthalene nucleus in naphthalene 
molecules bearing phenyl substituents, distortions that earlier were 
thought to be inherent in the isolated molecules. The isotopic sub- 
stitution method, using three isotopes of dysprosium, has been ap- 
plied in the neutron-diffraction study of the hydration of the Dy* 
ion in DyCls solution in D.O. Significant new information of the 
theoretical interest has been obtained. A new four-circle automatic 
diffractometer has been installed at the HFIR for neutron diffrac- 
tion studies on single crystals and fibers. Using synchrotron radi- 
ation coupled with angle-resolved photo-electron spectroscopy, the 
basis of the photoelectron dynamics of atoms and molecules is 
being investigated. Studies on atomic metal vapors have been con- 
centrated on resonant phenomena and autoionization, including new 
studies on argon and ytterbium. The most recent results on silver 
near the Copper minimum clarify important differences bewteen 
atomic and metallic bahevior. Recent studies with free molecules 
include an extensive expansion of our work on autoionization in 
N2O, a detailed examination of the Copper minimum as revealed 
through a homologous series of fluorochloromethanes, and the 
measurement of shape resonances from the ejection of core shell 
electrons from SiC. 32 refs., 8 figs., 2 tabs. 


28047 (ORNL—6152, pp 159-167) Theoretical chemistry. 
May 1985. NTIS, PC Al10/MF AOl. File Number 
DE85010586. 

In Chemistry Division annual progress report for the period 
ending January 31, 1985. 

Six topics are covered in this report. Statistical mechanics of 
lattice fluids and fluid mixtures are covered. Both microscopic 
structure and thermodynamic properties are treated. How energy in 
one vibrational mode of a molecule is transferred to other degrees 
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of freedom of the molecule is discussed. The transfer of energy be- 
tween a system of molecules and neutrons is discussed. The effects 
of a beam of electrons on the conductivity of a system, and the ion- 
ization in the system produced by the electron beam, are covered. 
A number of mechanisms are discussed by means of which a beam 
of electrostatically neutral atoms may produce electromagnetic ra- 
diation when it collides with a solid. 30 refs., 1 tab. 


28048 (PNL-SA—12718) Composition-based correlations 
to predict sensitization resistance of austenitic stainless steel. 
Bruemmer, S.M. (Pacific Northwest Labs., Richland, WA 
(USA)). Nov 1984. Contract AC06-76RL01830. 22p. 
(CONF-850311—13). NTIS, PC A02/MF A0O1 - GPO. File 
Number T1I85010306. 

From National Association of Corrosion Engineers annual 
meeting and materials performance and corrosion show; Boston, 
MA, USA (25 Mar 1985). 

Composition-based correlations to predict the relative sensi- 
tization resistance of Types 304 and 316 stainless steel (SS) have 
been evaluated by comparison to a large data base. The best fit to 
experimental data was achieved using a slightly modified version of 
Cihal’s elemental parameters: Cr* = Cr + 1.6 Mo - 0.2 Ni - 100 C 
where Cr* is the composite chromium concentration, and all con- 
centrations are expressed as weight percentages. This composite 
chromium term effectively normalizes the effects of the major al- 
loying elements on sensitization resistance. Attempts to add other 
alloying elements such as manganese, silicon, and nitrogen to the 
equation did not improve the correlation to the data base. Quantita- 
tive degree-of-sensitization (DOS) measurements were made on 14 
heats of types 304 and 316 SS after various isothermal heat treat- 
ments using the EPR technique. Comparisons among these heats 
were found to be consistent with the proposed composite chromi- 
um formulism. 


28049 (PNL-SA—12847) Modification of the grain sizc 
of sputtered copper with additions of oxygen, krypton, silver, 
or yttrium. Moss, R.W.; Merz, M.D. (Pacific Northwest 
Labs., Richland, WA (USA)). Apr 1985. Contract AC06- 
76RL01830. 26p. (CONF-8504124—1). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85010975. 

From International conference on metallurgical coatings, 
Los Angeles, CA, USA (15 Apr 1985). 

Several 800- to 1100-ym thick films of oxygen-free high-con- 
ductivity (OFHC) copper and copper with additions of oxygen, 
krypton, silver, or yttrium were deposited at rates of 0.5 to 1.2 pm/ 
min using an enhanced thermionically supported-discharge (ETSD) 
sputtering apparatus. To obtain fine-grained materials, several depo- 
sition parameters, such as partial pressure of oxygen in the sputter- 
ing gas, bias, and substrate temperature, were varied. Oxygen i. | 
krypton were incorporated by trapping the sputtering gas; silver 
and yttrium were added by means of the target design. The struc- 
tures and microstructures were examined with standard x-ray dif- 
fraction (XRD), transmission electron microscopy (TEM), and opti- 
cal microscopy techniques. The grain sizes varied from 20 ym for 
the OFHC copper to 0.0075 ym for the Cu-4 at.% Y deposits. 
XRD data indicated an amorphous structure on the Cu-9 at.% Y 
deposits. 


28050 (RRC—62) Modified metallographic method to 
detect sensitization in austenitic stainless steels. Paravatha- 
varthini, N.; Dayal, R.K.; Gnanamoorthy, J.B. (Reactor Re- 
search Centre, Kalpakkam (India)). 1984. 12p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE85900996. 

For detecting susceptibility to intergranular corrosion (IGC) 
in austenitic stainless steels, ASTM Standard A-262 practice A (me- 
tallographic test) serves as a screening test. Alloys showing ‘step’ or 
‘dual’ structures are considered to have passed the test. When a 
‘ditch’ structure is obtained, the material needs further test as per 
practice E (Copper-Copper sulphate solution test). It has been gen- 
erally experienced that the electro-etching parameters of practice A 
are rather severe, leading to the development of ‘ditch’ structures in 
the case of many alloys non-sensitized and thus not susceptible to 
IGC. Modified etching conditions have been established in which 
most of the non-sensitized samples show step structure or no struc- 
ture at all, and ditch structure is developed only in the cases of 
samples heat treated close to or within the sensitization range. 
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Then, only those few samples with ditch structure need to be sub- 
jected to practice E for the final evaluation of sensitization. 


28051 (SAND—84-2667C) Laser beam interactions with 

vapor plumes during Nd:YAG laser welding on aluminum. 
Peebles, H.C.; Russo, A.J.; Hadley, G.R.; Akau, R.L. 
(Sandia National Labs., Albuquerque, NM (USA)). 1985. 
Contract AC04-76DP00789. 2p. (CONF-8504128—2-Abst.). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85009793. 

From IMOG joining subgroup meeting; Los Alamos, NM, 
USA (2 Apr 1985). 


(SAND—85-8218) Properties of Ti-6Al-4V spun 
formed fuze supports. Moody, N.R.; Gates, G. (Sandia Na- 
tional Labs., Livermore, CA (USA); Allied Corp., Kansas 
City, MO (USA). Bendix Kansas City Div.). May 1985. 
Contract AC04-76DR00789. 40p. NTIS, PC A03/MF A011; 
GPO Dep. File Number DE85011968. 

Spin forming is designated as the primary fabrication process 
for the Ti-6A1-4V, W-87 fuze support. This process reduces the 
amount of rough machining during production, the cost of the 
starting material and the lead time from order to delivery of fin- 
ished parts compared with parts made from forgings. However, be- 
cause the amount of deformation from the spin forming process 
varies greatly within the part, the properties resulting from spin 
forming the fuze supports are unknown. This study shows that the 
properties and microstructure of the highly deformed walls of the 
fuze support are similar to those of forgings, while the properties 
and microstructure of the lightly deformed nose are similar to those 
of the parent plate. A solution treatment at 1750°F/1h/WQ 
(954°C) followed by a 900°F (482°C) four hour age gives the de- 
sired properties. Additionally, microstructural evaluation shows 
that the temperatures during spin forming are maintained within de- 
sired limits and that no significant microstructural changes occur 
during subsequent elevated temperature processing of the finished 
part. This study shows that solution treated and aged parts meet all 
required properties for all conditions to which the fuze supports 
will be subjected. 


28053 (SKBF-KBS-TR—83-05) Studies in pitting corro- 
sion on archaeological bronzes. Copper. Bresle, Aa.; Saers, J.; 
Arrhenius, B. (Swedish Nuclear Fuel Supply Co., Stock- 
holm. Div. KBS). Jan 1983. 54p. NTIS (US Sales Only), FC 
A04/MF A01. File Number DE85701207. 

Copper has been proposed as a canister material for use in 
the long-term storage of radioactive waste from nuclear power re- 
actors. The storage period has been set to at least 100 000 years, 
during which time the copper cylinders must remain intact so that 
the contained waste has no possibility of leaking out. In this work, 
the pitting factor in archaelogical copper objects have been deter- 
mined. The absolute values of the pitting factor obtained are gener- 
ally very low. In the case of the most thoroughly studied material 
the pitting factor is only slightly more than three units. Nor does 
the native copper, with a presumed burial period of about 8000 
years, exhibit particularly high values. In summary, it can therefore 
be concluded that the present study does not provide support for 
the assumption of extremely high pitting factors in copper-base ma- 
terial that has been buried for periods of several millenia. 


28054 (UC/MET—22278-01) Fatigue behavior of chromi- 
um-containing ferritic steels at elevated temperature. Final 
technical report, July 1, 1982-June 30, 1984. McEvily, A.J.; 
— iz (Connecticut Univ., Storrs (USA). Dept. of Met- 
are 29 Apr 1985. Contract AC05-840R21400. 34p. 
PC A03/MF AOl; 1; GPO Dep. File Number 
DE85012309. 

This report summarizes the activities of a research program 
carried out during the period 1 July 1982 to 30 June 1984. The ob- 
jective of the program was to study the interactive effects of creep, 
fatigue, and environment in a series of ferritic steels containing vari- 
ous amounts of chromium and molybdenum. The particular alloys 
investigated were 2-1/4 Cr-1Mo, Mod 9Cr-1Mo, 9Cr-2Mo, 12Cr- 
1Mo, and 12Cr-2Mo alloys. The test program included creep test- 
ing, cyclic creep studies, and low cycle fatigue tests in air and in 
vacuum at elevated temperature. Whereas other creep-fatigue pro- 
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grams have often been directed at an assessment of the effect of 
creep on fatigue, a different approach has been adopted in this pro- 
gram, namely we have taken the creep lifetime as the baseline and 
have explored the effect of periodic off-loading on creep behavior. 
This has led to an assessment of fatigue behavior at elevated tem- 
peratures under R = 0 loading conditions rather than the tradition- 
al R = -1 loading. Some interesting and perhaps unexpected results 
have emerged from this portion of the study. The stability of the 
alloys in terms of microstructure has also been investigated for a 
number of test conditions. A short review of low cycle fatigue 
studies which have been performed on these alloys is presented to 
provide a background to the current work on cyclic creep studies. 
Following this background is a discussion of the results and obser- 
vations stemming from this study. 19 refs., 11 figs., 6 tabs. 


28055 (UCID—20250) Effects of residual stresses and 
distortion on the nickel 200 and stainless steel 304 weldments. 
Sunwoo, A.J.; Mahin, K.W. (Lawrence Livermore National 
Lab., CA (USA)). 26 Sep 1984. Contract W-7405-ENG-48. 
56p. NTIS, PC A04/MF A0Ol1; 1; GPO Dep. File Number 
DE85011868. 

Autogenous bead-on-plate welds made on nickel 200 and 
stainless steel 304 (SST) using the gas tungsen arc welding process. 
The transient thermal repsonses and displacement were monitored 
during welding using spot-welded thermocouples and linear voltage 
displacement transducers (LVDT).Variations in the parameters in- 
cluded plate thickness, current, heat input, travel speed, and re- 
straint conditions. Electrode geometry and shielding gas were kept 
constant. Residual stresses were measured after welding using the 
blind-hole drilling technique. Comparison were then made between 
the fusion zone geometry as determined metallographically, and the 
resultant residual stress and distortion distributions. Results of the 
thermal responses indicated that the two materials differ significant- 
ly in peak temperatures and cooling rates, which could be attrib- 
uted to the differences in their thermal properties. Due to its lower 
thermal conductivity, the SST maintained heat in a smaller local- 
ized region, resulting in steeper thermal gradients and greater tend- 
ency to buckle than did nickel. On cooling, these gradients pro- 
duced higher thermal stresses, which were responsible for the for- 
mation of residual compressive stresses in the heat-affected zone 
(HAZ). The photomacrographs showed that penetration increased 
with a simultaneous increase in both current and travel speed. In 
addition, the fusion zone geometry changed from a radial symmetry 
to the bell-shaped weld and then to a flat and shallow weld, if one 
parameter was increased while the other was held constant. 


28056 (UCRL—90861) Defect production and recovery in 
fec metals irradiated at 4.2 K. Guinan, M.W.; Kinney, J.H.; 
Van Konynenburg, R.A. (Lawrence Livermore National 
Lab., CA (USA)). Mar 1985. Contract W-31-109-ENG-38. 
15p. (CONF-841246—25). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85010477. 

From 1. international conference on fusion reactor materials; 
Tokyo, on (3 Dec 1984). 

Four fcc metals, Al, Cu, Ni, and Pt, have been irradiated at 

4.2 K at the Livermore Rotating Target Neutron Source (RTNS- 
II) to fluences of 1 to 2 x 107! n/m? The sample resistivities were 
monitored during the irradiation. Following irradiation, the sample 
resistivities were monitored after isochronal anneals to 320 K. The 
initial resistivity damage rates for all four metals could be predicted 
to within +-10% from the results of irradiations in a pure fission 
spectrum by damage energy scaling. The results of isochronal an- 
nealing studies in Al and Cu were nearly identical to recovery 
curves obtained after fission spectra irradiations to comparable 
damage levels. On the other hand, both Ni and Pt exhibited less re- 
covery than that observed after fission spectra irradiations, due pri- 
marily to less recovery in Stage 1. 


28057 Epitaxy and electronic structure of rho(1 x 1)Cr/ 
Au(100). Zajac, G.; Bader, S.D.; Friddle, R.J. (Materials 
Science and Technology Division, Argonne National Labo- 
ratory, Argonne, Illinois 60439). Physical Review [Section] B: 
Condensed Matter; 31: No. 8, 4947-4953(15 Apr 1985). 
Low-energy electron-diffraction, Auger-electron, He I pho- 
toemission, and electron-energy-loss spectroscopies were used to 
characterize the epitaxy and electronic structure of Cr overlayers 
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deposited on single-crystal Au(100). Epitaxy was achieved for sub- 
strate-deposition temperatures above ~ 100—150 °C. The observed 
strain-free p(1 x 1) Cr/Au(100) epitaxy is due to the fortuitous 
matchings of the primitive two-dimensional square nets of Cr(100) 
and Au(100) bulk terminations. Surface states near the Fermi 
energy of pure Cr(100) are found to persist at the Cr-Au interface, 
in agreement with recent theoretical findings. The electronic struc- 
ture of Cr multilayers on Au(100) is closely related to that of ordi- 
nary bcc Cr. The results are discussed in terms of the recently re- 
ported superconducting behavior of Au/Cr/Au(100) sandwiches at- 
tributed to fcc Cr possessing the 41%-expanded lattice constant of 
Au. An alternate hypothesis for the sandwich superconductivity is 
suggested in terms of disordered Cr. 


28058 Structural and electronic trends in the growth of 
Cu overlayers on the Nb(110) surface. El-Batanouny, M.; 
Strongin, M. (Department of Physics, Boston University, 
Boston, Massachusetts 02215). Physical Review [Section] B: 
Condensed Matter; 31: No. 8, 4798-4801(15 Apr 1985). 

The stages of growth of thin Cu overlayers (less than 3 mon- 
olayers) on the Nb(110) clean surface have been studied by low- 
energy electron diffraction (LEED), Auger-electron spectroscopy, 
and angle-resolved photoemission spectroscopy. The LEED spectra 
indicated that in the early stages of growth less than about 1.5 mon- 
olayers of Cu grows in an incommensurate structure resembling a 
strained fcc (100) Cu surface designated Cu(I). Above that cover- 
age the overlayer transforms to a foc Cu(111) surfacelike structure 
designated Cu(II). The spectral features observed in the Cu(I) and 
Cu(II) photoemission spectra are compared with those of Cu(100) 
and Cu(111) surfaces. 


28059 Adsorbate-induced shifts of electronic surface 
states: Cs on the (100) faces of tungsten, molybdenum, and 
tantalum. Soukiassian, P.; Riwan, R.; Lecante, J.; Wimmer, 
E.; Chubb, S.R.; Freeman, A.J. (Service de Physique des 
Atomes et des Surfaces, Centre d'Etudes Nucleaires de 
Saclay, F-91191 Gif-sur-Yvette Cedex, France and Labora- 
toire d’Utilisation du Rayonnement Electromagnetique 
(LURE), Universite de ParisSud, F-91405 Orsay Cedex, 
France). Physical Review [Section] B: Condensed Matter; 31: 
No. 8, 4911-4923(15 Apr 1985). 

The adsorption of cesium on the (100) faces of W, Mo, and 
Ta for coverages between 0 and 1 monolayer is studied by angle- 
resolved ultraviolet photoemission spectroscopy with use of 
synchro- tron radiation, by electron-energy-loss spectroscopy, and 
by low-energy electron diffraction. With increasing cesiation, the 
W(100) surface state at Gamma-bar located 0.3 eV below the Fermi 
level is shifted by up to 1.0 eV to larger binding energies while re- 
maining sharp and intense. A similar behavior is observed on 
Ta(100), whereas on Mo(100) the shift of 0.9 eV of this surface 
state is accompanied by a pronounced attenuation of its intensity. 
These experimental shifts are shown to be in excellent agreement 
with all-electron local-density-functional results obtained with the 
full-potential linearized augmented-plane-wave method for Cs mon- 
olayers on the W(100) and Mo(100) surfaces. Based on these ab 
initio results, the electronic origin of the shifts is understood by the 
formation of strongly polarized covalent bonds between the d-like 
surface states and the Cs 6s—derived valence states. It is argued 
that even at high Cs coverages, the main electron-energy-loss 
peaks, which are observed between 1 and 2 eV, could be interpret- 
ed as Cs 6s-+6p—like interband transitions rather than as surface- 
plasmon peaks. 


28060 Electronic characterization of the ordering of a-Ge 
with the use of x-ray-absorption near-edge structure. Morri- 
son, T.I.; Paesler, M.A.; Sayers, D.E.; Tsu, R.; Gonzalez- 
Hernandez, J. (Materials Science and Technology Division, 
Argonne National Laboratory, Argonne, Illinois 60439). 
Physical Review [Section] B: Condensed Matter; 31: No. 8, 
5474-5476(15 Apr 1985). 

The L/sub III/-edge x-ray-absorption near-edge structure 
(XANES) of germanium is reported as a function of annealing tem- 
perature. There are no features in the XANES spectra for as-depos- 
ited films, but in an annealed sample (shown by Raman spectrosco- 
py to be in a relaxed amorphous phase) a feature at 1221 eV ap- 
pears. Upon crystallization of the sample, an additional feature at 
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1218 eV emerges. We conclude that the electronic environment in 
the relaxed state is different from that in the as-deposited state, and 
that any accurate structural model of relaxed amorphous germani- 
um must predict the XANES feature at 1221 eV. 


28061 Corrosion behavior of magnetron sputter-deposited 
(Mo /sub 0.6/ Ru /sub 0.4/ )s2Bis and Mos2Bis amorphous 
metal films. Williams, R.M.; Johnson, W.L.; Khanna, S.K.; 
Thakoor, A.P. (Jet Propulsion Laboratory, California Insti- 
tute of Technology, Pasadena, California). Journal of the 
Electrochemical Society; 131: No. 12, 2791-2794(Dec 1984). 

Amorphous metallic films of MoRussBis and Mos2Bis have 
been prepared by magnetron sputtering, and their corrosion behav- 
ior was investigated and compared with amorphous liquid- 
quenched Mo«9Russ3Bis an crystalline Mo in acidic and basic solu- 
tions. Sputtered MowRussBis showed lower corrosion rates com- 
pared with liquid-quenched Mo Rus3sBis, owing to the superior 
surface smoothness and uniformity of the former. Amorphous 
Mos2Bis showed low corrosion rates in both acidic and basic aque- 
ous solutions. Comparison of the corrosion properties of 
MouRussBis with Mos2Bis and Mo demonstrates the roles of the 
alloys’ constituents. Ru significantly extends the passive region to 
high anodic potentials, but, at less anodic potentials, Mos2Bis has 
the lowest corrosion rate. 


28062 Gaseous sulfidation of pure molybdenum at 700°- 
950°C. Lee, B.S.; Rapp, R.A. (Department of Metallurgical 
Engineering, The Ohio State University, Columbus, Ohio). 
Journal of the Electrochemical Society; 131: No. 12, 2998- 
3006(Dec 1984). 

The kinetics and mechanism of sulfide scale growth on pure 
molybdenum have been investigated in an elemental sulfur (S2) at- 
mosphere and in an H2S/H2 gas mixture over the temperature 
range of 700° 950°C. Below about 800°C, linear kinetics were ob- 
served, and at higher temperatures the kinetics were parabolic. The 
surface orientation of the metal affected the sulfidation mode and 
rate, and the MoS: scale showed a strong epitaxial relationship with 
the metal at all temperatures. For the low temperture linear kinet- 
ics, a sulfide crystal nucleation step is believe to be rate limiting. In 
the high temperature parabolic regime, the diffusion of sulfur ions 
through the scale is the ratelimiting step. After the scale reaches 
some critical thickness, Mo2Ss; crystals form beneath the MoS, 
scale, which slows the reaction somewhat. The parabolic rate con- 
stants for sulfidation in H2S/Hz gas mixtures at high temperatures 
wer about one order of magnitude higher than those in elemental 
sulfur at the same sulfur activity. 


28063 Metallic glass composition. Kroeger, D.M.; Koch, 
C.C. (to Dept. of Energy). US Patent Application 6- 
650,464. 14 Sep 1984. 1lp. Contract AC05-840R21400. 

This patent pertains to a metallic glass alloy that is either 
iron-based or nickel-based or based on a mixture of iron and nickel, 
containing lesser amounts of elements selected from the group 
boron, silicon, carbon and phosphorous to which is added an 
amount of a ductility-enhancing element selected from the group 
cerium, lanthanum, praseodymium and neodymium sufficient to in- 
crease ductility of the metallic glass upon annealing. 


28064 Long range ordered alloys modified by addition of 
niobium and cerium. Liu, C.T. (to Dept. of Energy). US 
Patent Application 6-643,209. 22 Aug 1984. 15p. Contract 
AC05-840R21400. 

Long range ordered alloys are described having the nominal 
composition (Fe,Ni,Co)s (V,M) where M is a ductility enhancing 
metal selected from the group Ti, Zr, Hf with additions of small 
amounts of cerium and niobium to dramatically enhance the creep 
properties of the resulting alloys. 


28065 Study of defects produced in tungsten by 800-MeV 
protons using field ion microscopy. Farnum, D.J.; Inal, O.T. 
(New Mexico Inst. of Mining and Technology, Socorro 
(USA)); Sommer, W.F. (Los Alamos National Lab., NM 
(USA)). Journal of Nuclear Materials; 123: No. 1-3, 996- 
1001(May 1984). (CONF-830942—). 
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From 3. topical meeting on fusion reactor materials; Albu- 
querq poe 19 1983 
"Defects oe pei Sit Gina by 800 MeV proton bombard- 
ment ae ina studied on the atomic scale with a Field Ion Mi- 
croscope. From a fluence measured by radiochemistry of 10”? pm~? 
(approx. = 0.1 displacements per atom) at a temperature of 300 K, a 
vacancy concentration of 10~* was observed. No vacancies were 
observed in the unirradiated samples. Since vacancies are essentially 
immobile (Dsub(v) approx.= 10~°’ cm’/sec) at the irradiation tem- 
perature used in this study, it is believed that the observed concen- 
trations are those of the radiation produced vacancies that did not 
spontaneously recombine. Additionally, a depleted zone was ob- 
served ing of approximately 300 vacancies. This ‘void’ 
volume lies along a [121] pole and has an elongated shape. It is pos- 
tulated that this damaged region was caused by a recoiling W atom 
after it had undergone an ‘internuclear cascade’ after collision with 
an incident proton. This type of defect may be the nucleus for sub- 
sequent void growth when the irradiation is carried out in the void- 
growth temperature regime. 


of measured and calculated helium 
production in nickel using newly evaluated neutron cross sec- 
tions for ®*°Ni. Greenwood, L.R. (Argonne National Lab., 
IL (USA). Chemical Technology Div.); Kneff, D.W.; 
ea TE R.P. (Rockwell International Corp., Canoga 
Park, CA (USA). Energy Systems Group); Mann, F.M. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). Journal of Tielaw Materials; 123: No. 1- 3, 1002- 
1010(May 1984). (CONF-830942—). 
From 3. meeting on fusion reactor materials; Albu- 
USA (19 1983 
ae — pace ng oie high levels of helium in sur- 
site akan with a Sian (appm)-to-displacement ratio of 
ee ee This high ratio can be obtained in 
reactors, which are used for fusion materials test- 
ing, due to unusually high thermal neutron cross sections for the 
sequential reactions "*Ni(n, y)®®Ni({n, a)®**Fe. The high-energy 
(approx.= 340 keV) °*Fe recoils also add significantly to the dis- 
placement damage at the rate of one DPA per 567 appm helium. 
Until now, the calculation of helium production in nickel has been 
done in a semi-empirical manner due to a lack of evaluated cross 
section for **Ni. However, this approach cannot be readily trans- 
ferred between different reactors since we do not know the contri- 
butions from epithermal neutrons in different neutron spectra. A 
new evaluation of the **Ni cross sections has recently been com- 
pleted, permitting us to calculate all of the required reaction rates 
for any given neutron spectrum. Radiometric dosimetry and helium 
measurements have recently been completed for several different 
mixed-spectrum reactors. Precise comparisons of the helium pro- 
duction cross sections and measurements can thus be made in well- 
characterized neutron spectra. Data are presented for several recent 
fusion materials irradiations in the Oak Ridge Research Reactor 
and High Flux Isotope Reactor at Oak Ridge National Laboratory 
and for the Experimental Breeder Reactor II at Argonne National 
Laboratory. Procedures are recommended for calculating helium 
production for nickel-bearing materials in any neutron spectrum. 


28067 Damage production and recovery in zirconium irra- 
diated with fusion neutrons. Guinan, M.W. (Lawrence Liver- 
more National Lab., CA (USA)); Zee, R.H. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Journal of Nuclear Materials; 123: No. 1-3, 
1017-1022(May 1984). (CONF-830942—). Contract W-7405- 
ENG-48. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

High purity zirconium was irradiated at 4.2 K to a dose of 
1.8 x 107" n/m? at the Livermore Rotating Target Neutron Source 
(RTNS-ID). The resistivity of the wire was measured during irradia- 
tion at dose increments of 1.2 x 10’° n/m providing a detailed 
damage rate history. Following irradiation, isochronal annealing 
was performed up to 340 K. The results of the damage rate study 
reveal a pronounced concave (positive) curvature in a plot of 
dArho/dPHIt versus Arho. By linearly extrapolating the last third 
of the damage-rate curve, a value of 100 nO-m was obtained as a 
lower limit for the actual saturation resistivity. Comparing the ini- 
tial damage rate of this work to that of a similar study using a pure 
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fission spectrum, we found that our rate was 30% lower than ex- 
pected on a damage energy basis. This difference is considerably 
larger than that of 8 cubic metals (Al, V, Ni, Cu, Nb, Mo, W and 
Pt) for which damage energy scaling from fission results were ac- 
curate to within 10%. Two annealing peaks, at 116 K and 245 K, 
were found in the post-irradiation annealing study. Both the posi- 
tions and the relative peak heights are in agreement with earlier 
work using fission neutrons. 


28068 Point defect production and annihilation in neu- 
tron-irradiated zirconium. MacEwen, S.R.; Zee, R.H. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.); Birtcher, R.C. (Argonne Na- 
tional Lab., IL (USA). Materials Science and Technology 
Div.); Abromeit, C. (Hahn-Meitner-Institut fuer Kernfors- 
chung Berlin G.m.b.H. (Germany, F.R.)). Journal of Nucle- 
ar Materials; 123: No. 1-3, 1036-1040(May 1984). (CONF- 
830942— 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

High-purity Zr has been irradiated to a dose of 2.2 x 107! n/ 
m? (E < 0.1 MeV) using the pulsed spallation source at IPNS. 
Electrical resistivity was monitored continuously during irradiation. 
The saturation resitivity, found from a linear extrapolation of the 
damage-rate curve between four and five n0..m, is found to be 35 
nQ..m. However, comparison with data from the literature shows 
that the normalized damage-rate curves from five experiments at 
different temperatures (<= 77 K) and with different neutron spec- 
tra, all fall on the same common curve. A saturation resistivity of 
100 nQ.m is found from the high-dose, linear part of this curve. A 
spontaneous recombination volume in the range 280 to 400 atomic 
volumes is found using the theory of Dettmann, Leibfried and 
Schroeder and the saturation resistivity of 100 n0Q.m. Post-irradia- 
tion annealing has been done up to 300 K using stepped, isochronal 
anneals. The recovery spectrum is in reasonable agreement with 
previous work, showing a large peak near 100 K, and two smaller 
peaks at 160 K and 250 K. 


28069 Small-angle neutron scattering study of the decom- 
position of Fe-28Cr-10.5Co. Spooner, S. (Oak Ridge Nation- 
al Lab., TN). pp 67-70 of Kinetics of aggregation and gela- 
tion. Family, F.; Landau, D.P. (eds.). Amsterdam, Nether- 
lands; Elsevier "Science Publishers B.V. (1984). Contract 
AC05-840R21400. 

Dynamic scaling of the decomposition of a Fe-28Cr-10.5Co 
alloy treated at 450°, 500°, and 550°C after a water quench from 
950°C was investigated with small-angle neutron scattering. Scat- 
tering curves measured from the alloy treated at 500° and 550°C 
for times up to 100 hours can be superimposed on a common curve 
using a k/sub m/z’ scaling of the scattering vector length and k/ 
sub m/® scaling of the scattering intensity scale, where k/sub m/ is 
the scattering vector for maximum intensity for each scattering 
curve. At 450°C, however, such dynamic scaling does not apply 
for treatment times between 32 and 192 hours. The 450°C curve for 
256 hours does scale to the common curve for treatments at 500°C 
and 550°C. The departure from scaling found at 450°C is consistent 
with the absence of sharp interfaces and the persistence of localized 
clustering or critical scattering in the chromium-rich and iron-rich 
regions. An analysis of the shape of the scattering curves was made 
in terms of a cluster interference function. It was found that a 
Gaussian single cluster function is modulated by a cluster interfer- 
ence function given by (k/k)/sup n/; exponent n is approximately 4 
and k is the limit in k beyond which the interference function is 
unity. This exponent is larger than that found in computer simula- 
tions and in experimental studies of spinodal systems. 9 references, 
7 figures. 


28070 Phase stability under irradiation. Russell, K.C. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Materials Science and Engineering). Progress in Materials 
Science; 28: No. 3-4, 229-434(1984). 

Irradiation of metals and alloys with neutrons, electrons, 
heavy ions, or ‘y-rays may introduce up to 10° J/mol of energy in 
the form of atomic displacements. This energy, which is in. the 
form of vacancies, self-interstitials, and cores of displacement cas- 
cades is then available to produce a range of phase changes and mi- 
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crostructural alterations which are not observed under thermal con- 
ditions. There exist numerous mechanisms to convert part of this 
displacement energy into microstructural change, including irradia- 
tion-induced solute segregation, Frenkel pair recombination at the 
particle:matrix interface, irradiation disordering or amorphization, 
and recoil resolution of atoms from precipitates. In addition, the 
cores: of displacement cascades may act as precipitate nucleation 
sites and Frenkel pair recombination may trigger spinodal-like insta- 
bilities. The theory of these mechanisms is developed in some 
detail, and is followed by a systematic review of experimental ob- 
servations of irradiation-altered phase stability. The observations in- 
clude enhanced nucleation on displacement cascades, precipitation 
induced by solute segregation to defect sinks, nucleation of wrong 
phases, disordering and amorphization, Frenkel pair recombination 
driven precipitation, and inverse Ostwald ripening. 


28071 The effect of surface doping on the oxidation of 
chromia former alloys. Levy, A.; Boone, D.; Gray, R.; 
Landof, M.; Yaniv, E. (Materials and Molecular Research 
Division, Lawrence Berkeley Laboratory and De ent 
of Materials Science and Engineering, University of Califor- 
nia, Berkeley, California). pp 31 of Corrosion ‘84. Houston, 
TX; NACE (1984). (CONF-840405—). 

From NACE corrosion '84 international forum and exhibi- 
tion; New Orleans, LA, USA (1 Apr 1984). 

The influence of surface application of active elements 
(doping) on the composition, morphology, adherence and growth 
rate of oxided scales formed during exposure to high temperature 
has been investigated in this study. The active elements were ap- 
plied as an aqueous solution on nitrate salts, which were subse- 
quently decomposed to oxide. The application of Y, Ce and La was 
found to enhance the oxidation resistance of the commercial stain- 
less steels while no benefits were found for alloys doped with Hf, 
Ca and Zr. It was determined that Si had to be present in the type 
304SS for the doping process to enhance the oxidation resistance. 
There was no beneficial effect on modified 304SS containing Mn 
only or without Mn or Si. The Yttrium doped and undoped modi- 
fied type 304SS with Si only showed more resistance to scale spall- 
ation than any other type 304SS alloy tested, modified or commer- 
cial. 


28072 The environmental cracking of Ticode-12 in a re- 
pository brine*. Sorensen, N.R.; Schutz, R.W. (Sandia Nat. 
Laboratories, Albuquerque, NM). pp 20 of Corrosion ‘84. 
Houston, TX; NACE (1984). (CONF-840405—). 

From NACE corrosion ‘84 international forum and exhibi- 
tion; New Orleans, LA, USA (1 Apr 1984). 

The slow strain rate testing technique has been used to assess 
the environmental cracking behavior of TiCode-12, a Ti base alloy, 
in a simulated repository brine. Both the effects of hydrogen and 
electrode potential were examined in an attempt to understand the 
Hydrogen Embrittlement (HEM) and Stress Corrosion Cracking 
(SCC) behavior of this alloy. At open circuit, no effect of environ- 
ment was noted, as the results in air and in brine were essentially 
identical. Precharging the samples with hydrogen resulted in a 
change in the microstructure, and at very high levels of hydrogen, 
a degradation in mechanical properties. Anodic polarization of the 
TiCode had no effect on mechanical properties, indicating again 
that the alloy is not susceptible to SCC. Severe cathodic polariza- 
tion does result in a change in both fracture mode and macroscopic 
stress - strain behavior. However, the conditions under which these 
changes were observed are considered to be much more severe 
than those encountered in the proposed repository sites. 


28073 Properties of nitrogen containing stainless alloy 
designed for high resistance to pitting. Bandy, R.; Van 
Roogen, D. (Brookhaven Nat. Lab., Upton, NY). pp 11 of 
Corrosion ‘84. Houston, TX; N.A.C.E. (1984). (CONF- 
840405—). 

From NACE corrosion '84 international forum and exhibi- 
tion; New Orleans, LA, USA (1 Apr 1984). 

This paper describes the following » properties of our recently 
developed high nitrogen bearing, highly corrosion resistant stainless 
steel: tensile properties, stress corrosion characteristics in boiling 
magnesium chloride solution, effect of sensitizing heat treatment on 
the nature and extent of grain boundary attack, and electrochemical 
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polarization behavior in sulfuric acid and low pH chloride solu- 
tions. 


28074 eee ee ee eee 
ature caustic en Bandy, R.; a ND 
Rooyen, D. (Brookhaven Nat. Laboratory 

15 of a ‘84. Houston, TX; NACE  Uiseay” NiO pp 

From NACE corrosion ‘84 international forum and exhibi- 
tion; New Orleans, LA, USA (1 Apr 1984). 

This paper describes the results of an investigation of two 
commonly observed modes of failure of Alloy 600 in high tempera- 
ture caustic environment namely, intergranular stress corrosion 
cracking (IGSCC) and intergranular attack (IGA). Specimens are 
studied as C-rings under constant deflection, wires with and with- 
out any externally applied load, and as straining electrodes. SCC 
appears to be governed by a film rupture mechanism and its propa- 
gation rate is significantly influenced by the electrochemical poten- 
tial and associated surface film formation. The maximum crack 
propagation rate for C-rings and constant load specimens is very 
similar but much smaller than that calculated for a straining elec- 
trode at the same potential. IGA occurs over a wide range of po- 
tential -- starting from a few tens of millivolts cathodic to the cor- 
rosion potential up to the lower end of anodic potentials normally 
required for SCC. IGA seems to be rather independent of stress 
and is generally more pronounced in the crevice area under the 
nuts used in C-rings. 


28075 High temperature corrosion mechanisms in coal 
gasification. Verma, S.K. (IIT Research Inst., Chicago, IL). 
pp 25 of Corrosion ‘84. Houston, TX; NACE E (1984). 
(CONF-840405—). 

From NACE corrosion ‘84 international forum and exhibi- 
tion; New Orleans, LA, USA (1 Apr 1984). 

Erosion-corrosion, contaminated corrosion, and corrosion 
behavior of 310, 446, 800, and a Haynes Stellite alloy No. 6B have 
been evaluated in laboratory-simulated coal atmos- 
pheres. The results indicate that alloy No. 6B has an overall superi- 
or performance compared to other alloys. Also, the erosion-corro- 
sion damage was maximum for all four alloys while the material 
damage was minimum in CGA gas-metal interactions. This paper 
discusses the mode of attacks on the four alloys in three experimen- 
tal conditions using optical and scanning electron microscopy. 


28076 High-temperature corrosion in coal 

systems. Natesan, K. (Argonne Nat Lab., Argonne, IL). 

14 of Corrosion '84. Houston, TX; NACE (1984). (CONF- 
840405—). 

From NACE corrosion ‘84 international forum and exhibi- 
tion; New Orleans, LA, USA (1 Apr 1984). 

Over the last 10 years, extensive research has been per- 
formed to evaluate the compatibility of engineering materials and 
model alloys in multicomponent gas environments that are relevant 
to various coal gasification schemes. This paper examines the avail- 
able information to give insight into the development of protective 
scales on alloy surfaces and causes of scale breakdown. In addition, 
the available long-term kinetic data on sound-metal loss are exam- 
ined to evaluate the effects of alloy and gas chemistry on corrosion 
of materials in coal gasification atmospheres. 


28077 Erosion of steels in coal-solvent slurries. Levy, A.; 
Tee, N.; Yau, P. (Materials and Molecular Research Divi- 
sion, Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California). pp 14 of Corrosion ‘84. Houston, 
TX; NACE (1984). (CONF-840405—). 

From NACE corrosion ‘84 international forum and exhibi- 
tion; New Orleans, LA, USA (1 Apr 1984). 

The erosion of several commercial piping steels by coal-sol- 
vent slurries was investigated at room and elevated temperatures. 
The liquid solvents used; kerosene, creosote oil and anthracene oil, 
had different viscosities that resulted in marked differences in the 
erosivity of the slurries. The effects of the mechanical properties 
and compositions of the steel alloys were related to their erosion 
behavior. The effect on the erosion of steel alloys of the impinge- 
ment angle of the slurry was determined and related to the viscosi- 
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ty and lubricity of the slurry carrier liquids. The effect of heat 
treatment of low alloy steels on their erosion rates was determined. 


28078 Combined corrosion-erosion of steels in oxidizing 
environments. Levy, A.; Slamovich, E. (Materials and Mo- 
lecular Research Division, Lawrence Berkeley Laboratory, 
University of California, Berkeley, California). pp 16 of 


P 
Corrosion ‘84. Houston, TX; NACE (1984). (CONF- 
840405—) 


From NACE corrosion ‘84 international forum and exhibi- 
tion; New Orleans, LA, USA (1 Apr 1984). 

The combined erosion-corrosion of a series of chromium 
bearing steels was investigated using a methane-air burner facility 
where cube shaped specimens were immersed in the combustion 
gas-solid particle flow. The specimens were mounted such that two 
front surfaces were impacted with the particles at an impingement 
angle of 45° and two back surfaces were protected from the parti- 
cles, creating a static corrosion condition. Tests were performed 
using erodent particles from 5-100 zm dia in size and test tempera- 
tures from 700° 1000°C at a particle velocity of 15m/s. It was de- 
termined that the corrosion mechanism dominated the surface deg- 
radation which occurred at all conditions tested for all alloys. The 
erosion process enhanced the growth of iron oxide crystallites on 
the scale surface and generally changed the morphology and chem- 
ical composition distribution of the scales. The larger erodent parti- 
cles resulted in an increased scale thickness on the eroded-corroded 
surface compared to the scale thickness on the corroded only side. 


28079 Determination of surface oxide compositions on 
Alloy 600 using Rutherford backscattering. Hanson, A.L.; 
Kraner, H.W. (Brookhaven Nat. Lab., Upton, NY). pp 8 of 
Corrosion ‘84. Houston, TX; N.A.C.E. (1984). (CONF- 
840405—). 

From NACE corrosion ‘84 international forum and exhibi- 
tion; New Orleans, LA, USA (1 Apr 1984). 

The surface composition of oxides formed on Alloy 600 
under conditions similar to those in the primary side of PWR heat 
exchangers has been studied as a function of potential using Ruther- 
ford backscattering and proton inelastic scattering. Electropolished 
samples of Alloy 600 were exposed at several potentials to a solu- 
tion of 0.18M HsBOs3(2000ppm B) with 0.2imM LiOH (1.5ppm Li) 
at 300°C for 450 hours. The potentials relative to an internal hydro- 
gen electrode ranged from -.09 to 750 mV. RBS analysis showed 
little or no oxide formation on samples exposed at 0 mV. Above 0 
mV oxide layers formed whose thicknesses increased with poten- 
tial. In addition the RBS showed a significantly enhanced concen- 
tration of aluminum and silicon in oxide. Both the oxygen and the 
sum of the aluminum and silicon content appeared to maintain a 
fixed surface concentration independent of the oxide thickness. 
Boron and lithium concentrations were analyzed with proton in- 
elastic scattering. No lithium was detected in any sample. The 
boron concentration was found to follow the thickness of the oxide. 


28080 Corrosion of carbon steel in oxidizing caustic solu- 
tions. Divine, J.R.; Bowen, W.M. (Pacific Northwest Labo- 
ratory, Richland, Washington). pp 21 of Corrosion ‘84. 
Houston, TX; N.A.C.E. (1984). (CONF-840405—). 

From NACE corrosion ‘84 international forum and exhibi- 
tion; New Orleans, LA, USA (1 Apr 1984). 

A series of tests have been completed on a range of pro- 
posed waste compositions at temperatures up to 100°C. These tests 
have sought data on uniform corrosion, pitting, and stress corrosion 
cracking. No indication of the latter two types of corrosion was ob- 
served within the test matrix. Corrosion rates after four months 
were generally below 25um/y. By the end of twelve months all re- 
sults, except for very concentrated mixtures, were below 13 pm/y. 
Prediction equations were generated from a model fitted to the 
data. The equations provide a rapid means of estimating the corro- 
sion rate for waste compositions and temperatures within the test 
limits. 
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28081 Mechanism and kinetics of radiation-induced seg- 
regation in Ni-Si alloys. Okamoto, P.R.; Rehn, L.E.; Aver- 
back, R.S.; Wiedersich, H. (Argonne National Lab., IL 
(USA)); Robrock, K.H. pp 946-949, 965 of Proceedings of 

Yamada conference 5 on point defects and defect interac- 
tions in metals. Takamura, Jin-ichi (Kyoto Univ. (Japan). 
Faculty of Engineering); Doyama, Masao; Kiritani, Michio 
(eds.). Tokyo, Japan; Univ. of Tokyo Press (1982). (CONF- 
811150—). 

From Yamada conference on point defects and defect inter- 
actions in metals; Kyoto, Japan (16 Nov 1981). 

Rutherford backscattering and Auger chemical depth profil- 
ing measurements show that films of the y’-NisSi phase produced 
on the ion bombarded surfaces of Ni-Si alloys obey simple parabo- 
lic growth kinetics. At low temperatures the film growth-rate con- 
stant exhibits Arrhenius behavior and varies with the fourth root of 
the dose-rate. The apparent activation energy in this low tempera- 
ture region is --0.3 eV. At high temperatures the growth constant is 
independent of the dose-rate. The results are consistent with a dif- 
fusion-controlled growth model, which assumes Si atoms migrate in 
the form of a fast diffusing Si-interstitial complex. 


28082 (ORNL-tr—5196) Effect of different deposition 
conditions on some mechanical properties of nickel coatings 
from sulfamate baths. Halle, G.; Speckhardt, H. Translated 
from Zeitschrift fuer Werkstofftechnik ; 4: No. 2, 66-71(1973). 
Contract AC05-840R21400. 18p. NTIS, PC A02/MF AO; 
1; GPO Dep. File Number DE85007724. DE85007724 

Conditions of nickel-plating from a sulfamate electrolyte and 
mechanical properties of the deposit are discussed. Nickel deposits 
are used for decorative and technical application. In this paper the 
influence of plating conditions on internal stress, hardness, fatigue 
and corrosion resistance of nickel deposit is discussed. 


28083 (ORNL-tr—5182) Question of the nature of the 
bond in the chemisorption of hydrogen on transition metals. 
Broeder, J.J.; van Reijen, L.L.; Sachtler, W.M.H.; Schuit, 
G.C.A. Translated from Zeitschrift fuer Elektrochemie ; 60: 
838-847(1956). Contract AC05-840R21400. 25p. NTIS, PC 
A02/MF AOl; 1; GPO Dep. File Number DE85007723. 
DE85007723 

A knowledge of the bonding state of the chemisorption bond 
is essential for an understanding of heterogeneous catalysis on tran- 
sition metals. In principle, two models are conceivable for describ- 
ing this state. The goal of the present paper is to make a clear deci- 
sion between ihese two models. For this purpose three typical 
metal properties that vary characteristically when the adsorption 
layer is formed were investigated, namely: (1) photoelectric emis- 
sion of vapor-deposited metal films, (2) electrical conductivity of 
these films, (3) ferromagnetism of highly disperse nickel. It is 
shown that the chemisorption of hydrogen on nickel must not be 
viewed as a simple donor-acceptor reaction. The actual bonding 
state can be described, in agreement with all test results, by a me- 
somerism in which the homopolar limiting structure predominates. 
In addition, ionogenic limiting forms appear which are responsible 
for the dipole moment of the adsorption layer. It is possible to pre- 
dict theoretically the sign of the expected dipole moment. The re- 
sults are confirmed by empirical data. 
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REFER ALSO TO CITATION(S) 26826, 26829, 26830, 26833, 26841, 27164, 
28038, 28038, 28139 


28084 (CEA-CONF—7357) Comparison of iron ion im- 
plantation effects in bubble garnet and YAG. Marest, G.; 
Perez, A.; Gerard, P. (CEA Centre d'Etudes Nucleaires de 
Grenoble, 38 (France)). Jun 1984. 8p. (CONF-8406129—4). 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE85751569. 

From MRS European meeting; Strasbourg, France (5 Jun 
1984). 

Ferrimagnetic bubble garnets and YAG single crystals were 
implanted at room temperature with 100 keV °’Fe* ions in the dose 
range 107° up to 107 ions.cm?. The samples were analyzed using 
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the conversion electron Moessbauer spectroscopy technique. In 
both materials implanted iron is found in three states: metallic pre- 
cipitates, Fe** and Fe** with the dominant role for Fe* in bubble 
garnet whereas metallic precipitates constitute the main component 
in YAG. The existence and the different behaviour of these species 
as a function of implanted ion dose are discussed taking into ac- 
count the nature of the elements present in the two targets. 


28085 (DESY-SR—84-22) New high-pressure phase of 
uranium nitride studied by X-ray diffraction and synchrotron 
radiation. Olsen, J.S.; Gerward, L.; Benedict, U. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.)). 1984. 21p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE85751538. 

High-pressure X-ray diffraction studies have been performed 
on UN powder for pressures up to 34 GPa using synchrotron radi- 
ation and a diamond anvil cell. For the cubic low-pressure phase 
the bulk modulus Bp = (203 +- 6) GPa and its pressure derivative 
Bo’ = 6.3 +- 0.6 is in good agreement with other data from the 
literature, UN III, at 29 GPa. The transformation is of first order 
nature with a 3.2% decrease in volume. The UN III phase has been 
indexed according to a face-centred rhombohedral cell with a = 
4.657 (5) A and a = 85.8 (2)° at 34 GPa. The influence of the 5 f 
electrons in the transformation is discussed. 


28086 (DOE/ER/45110—T1) Microstructure-mechanical 
property relationships in transformation-toughened ceramics. 

report. Heuer, A.H. (Case Western Reserve Univ., 
Cleveland, OH (USA). Dept. of Metallurgy and Materials 
Science). 15 Jan 1985. Contract FG02-84ER45110. 16p. 
NTIS, PC A02/MF A0Ol1; GPO Dep. File Number 
DE8501 1946. 

Research on transformation toughened ZrOs-containing ce- 
ramics is underway. We are concentrating on the study of Ostwald 
ripening in ZrO.-toughened Al,Os (ZTA), plastic deformation of 
stabilized ZrO2 single crystals, and the stress-induced tetragonal — 
monoclinic martensitic transformation in Y2O3-containing tetragonal 
ZrO: polycrystals. 


28087 (DOE/NE/32084—T1) Thermoelectric properties 
of B-boron and some boron compounds, Final report, August 
1981-September 1984, Slack, G.A.; Rosolowski, J.H.; Miller, 
M.L.; Huseby, I.C. (General Electric Co., Schenectady, NY 
(USA). Corporate Research and Development Center). Dec 
1984. Contract AC01-81NE32084. 144p. NTIS, PC A07/ 
MF A01; GPO Dep. File Number DE85011978. 

The thermoelectric properties, that is the Seebeck coeffi- 
cient, and electrical and thermal conductivity, of doped B-boron 
have been measured from 300 to 1600 K. Most of the useful doping 
elements are transition metals and occupy interstitial sites in the lat- 
tice. The highest figure of merit so far achieved at 1000 K is ZT = 
0.11 for P-type, polycrystalline, hot-pressed B-boron doped with 
copper. Higher values may be achievable once a better P-type 
dopant is found. Some experiments on BesY, a-Bi2Al, ByC, and 
BeSi are described. Transition metals appear to be effective dopants 
for BesY and B,C. 


28088 (INIS-SU—269, pp 42-46) Behaviour of materials 
on refractory carbide base under irradiation. Vlasov, K.P.; 
Medentsev, V.P.; Mozul’, I.I.; Popov, A.S.; Fedik, I.I. 1983. 
(In Russian). NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE85780882. 

In Radiation damage physics and radiation technology. 

The samples of the materials based on the refractory car- 
bides were irradiated in WWR-2 reactor (intensity of radiation was 
10*°...3x10** neutr./(cm?xs), neutron fluence - 1017...5x10”° neutr./ 
cm, irradiation temperature of 1000...2100 K). The density and the 
length of the sample were measured after irradiation; the flexural 
strengh, young modulus, electric resistivity and lattice parameters 
were measured too. The irradiation ZrC by 3x10’® fast neutr./cm? 
fluence led to an increase of the volume of 1...2%. The volume and 
the length of ZrC samples with UC additions were rather changed 
under irradiation temperature of 1000 K. Swelling velocity was es- 
pecially high on the initial stage of the irradiation. The value of the 
volume changes was decreased with the increase of the tempera- 
ture. The flexural strength of ZrC under with UC addition ap- 


36 MATERIALS 
3602 Ceramics, Cermets, And Refractories 


peared to be 30...40%. The increase of strength was connected with 
radiation defects and depended on its concentration. 


28089 ae Some aspects of the behavior of 
voids in polycrystalline ceramics, Drory, M.D. (Lawrence 
Berkeley a CA (USA)). Jan 1988, Contract AC03- 
76SF00098. 79p. NTIS, PC A0S/MF A01; GPO Dep. File 
Number DE85011206. 

Thesis. 

An analysis of the growth and shrinkage rates of ellipsoidal 
voids on three grain junctions is presented. The predicted rates are 
compared with those for cylindrical pores on the same interfaces. It 
is demonstrated that the sintering of ellipsoidal pores occurs more 
rapidly, by virtue of the increased surface curvature. The formation 
of such pores by the Rayleigh instability mechanism thus appears to 
constitute an important step in final stage sintering. Conversely, 
under creep loading, cylindrical voids grow at a faster rate, sug- 
gesting that creep damage develops more slowing when discrete el- 
lipsoidal voids are maintained on three grain junctions. A prelimi- 
nary study was conducted of the removal of surface porosity in a 
typical ceramic polycrystal. Surface voids were observed to be 
eliminated in hot-pressed MgO packed in a fine powder and heat 
treated at an elevated temperature. Surface diffusion along the spec- 
imen surface and evaporation/condensation of the surrounding 
powder are considered as filling mechanisms. Mechanism maps are 
plotted to identify the relevant parameters for the dominant filling 
mechanism. 


28090 (MLM—3249) Differential scanning calorimetry 
studies of amorphous and crystalline Zr.PdH/sub x/ and 
ZrRhH/sub x/. Wagner, J.E. (Monsanto Research Corp., 
Miamisburg, OH (USA). Mound). 15 May 1985. Contract 
AC04-76DP00053. 34p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85012574. 

Thesis. Submitted to Miami Univ., Oxford, OH. 

In order to determine the effects of hydrogen concentration 
and crystal structure on thermal stability, Zr2PdH/sub x/ and 
ZrsRhH/sub x/ samples were heated on a differential scanning cal- 
orimeter (DSC). Samples showing endothermic irreversible transi- 
tions are c-Zr2PdH/sub 1.84, a-Zr2PdH/sub 1.91/ (powder), a- 
ZraPdH/sub 1.91 (foil), a-ZrzPdH/sub 2.9,/ LT-ZrePdH/sub 3.10/ 
(CP), LT-ZrPdH/sub 3.39/ (RT), and a-Zrs RhH/sub 5.1/. Sam- 
ples showing exothermic irreversible transitions are a-Zr2Pd alloy, 
a-Zr2PdH/sub 2.18/, a-Zr2PdH/sub 1.91/ (powder), a-Zr2PdH/sub 
1.91/ (foil), a-ZrsRh alloy, a-ZrsRhH/sub 3.7/, a-ZrsRhH/sub 4.1/, 
and a-ZrsRhH/sub 5.1/. A sample showing no endothermic or ex- 
othermic irreversible transitions was c-Zr2PdH/sub 1.94/ that had, 
however, undergone decomposition above 900 K. Powder x-ray 
diffraction methods suggest that crystalline Zr2PdH/sub x/, ZrH/ 
sub x/, and ZrPd are decomposition products from the Zr2PdH/sub 
x/ system that depend upon experimental conditions. The effect of 
DSC heating on the products, the heats of transition, and the acti- 
vation energies are the thermal data that are presented. 4 refs., 9 
tabs. 


28091 (N—85-14928) Effects of silver and group 2 fluor- 
ides addition to plasma sprayed chromium carbide high tem- 
perature solid lubricant for foil gas bearing to 650 deg C. 
Wagner, R.C.; Sliney, H.E. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center). 1984. 26p. (NASA-TM—86895; E—2317; 
CONF-8505124—1). NTIS, PC A03/MF A0O1. 

From Annual meeting of the American Society of Lubrica- 
tion Engineers; Las Vegas, NV, USA (6 May 1985). 

A new self-lubricating coating composition of nickel alumin- 
ide-bonded chromium carbide formulated with silver and Group II 
fluorides was developed in a research program on high temperature 
solid lubricants. One of the proposed applications for this new coat- 
ing composition is as a wide temperature spectrum solid lubricant 
for compliant foil gas bearings. Friction and wear properties were 
obtained using a foil gas bearing start/stop apparatus at tempera- 
tures from 25 to 650 C. The journals were Inconel 718. Some were 
coated with the plasma sprayed experimental coating, others with 
unmodified nickel aluminide/chromium carbide as a baseline for 
comparison. The addtitional components were provided to assist in 
achieving low friction over the temperature range of interest. Un- 
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coated, preoxidized Inconel X-750 foil bearings were operated 
against these surfaces. The foils were subjected to repeated start/ 
stop cycles under a 14-kPa (2-psi) bearing unit loading. Sliding con- 
tact occurred during lift-off and coastdown at surface velocities less 
than 6 m/s (3000 rpm). Testing continued until 9000 start/stop 
cycles were accumulated or until a rise in starting torque indicated 
the journal/bearing had failed. Comparison in coating performance 
as well as discussions of their properties and methods of application 
are given. 


28092 (ORNL—6152, pp 70-75) High-temperature chem- 
istry and thermodynamics of structural materials. May 1985. 
NTIS, PC A10/MF A0O1. File Number DE85010586. 

In Chemistry Division annual progress report for period 
ending January 31, 1985. 

This program focuses on the synthesis of high purity, highly 
dispersed covalent structural ceramic compounds of potential appli- 
cation to various energy-related technologies. The synthetic meth- 
ods being explored range from the preparation of ceramic precur- 
sors at low temperatures in non-aqueous media to high temperature 
reactions which directly yield the desired products. The prepara- 
tion of aluminum amides, precursors to AIN, was attempted by var- 
ious methods: (1) anodic dissolution of aluminum in liquid ammo- 
nia; (2) a metathesis reaction between AlBrs and KNHsg; and, (3) 
the ammonolysis of aluminum hydride-etherate. Both (2) and (3) 
produced [Al(NH)NH2]/sub n/ which converted to AIN on ther- 
mal decomposition; method (3) gave the purer product. Studies on 
the synthesis of TiB, were continued; the emphasis was on prepara- 
tion of nickel-free powders for hot-pressing and sintering investiga- 
tions. Gaseous HF was found to be more efficient than BCls for re- 
moving the contaminant SiO. from SiC powders. Thermodynami- 
cally, HF should attack SiC, but the kinetics of the reaction appar- 
ently are extremely slow. Preliminary studies on the synthesis of 
SisN, powder using gaseous SiS as an intermediate have been con- 
ducted with success. Raman spectroscopy has been used to identify 
the phases present in transformation-toughened ceramic specimens 
containing metastable tetragonal ZrO. and the extent of their oc- 
currence in the zone neighboring mechanically-induced cracks. 16 
refs., 2 figs., 1 tab. 


28093 (SKBF-KBS-TR—80-21) Report on techniques and 


methods for surface characterization of glasses and ceramics. 
Kasemo, B. (Swedish Nuclear Fuel Supply Co., Stockholm. 
Div. KBS). Aug 1980. 42p. NTIS (US Sales Only), PC 
A03/MF A0O1. File Number DE85701208. 

This report is intended to serve as a basis for experimental 
studies of corrosion phenomena on surfaces of glasses and ceramics. 
An introductory orientation is given about the problems connected 
with quantitative surface analysis and about the related surface 
physics questions. The main part of the report is a description and 
evaluation of the existing surface sensitive methods. Conclusions 
are drawn about suitable combinations of methods for characteriza- 
tion of surfaces of glasses/ceramics. Alternative solutions with re- 
spect to capability and cost are given. A rather detailed list of ref- 
erences is supplied covering the relevant literature about the men- 
tioned methods and phenomena. Finally, the report contains names 
of laboratories where surface analytical investigations are per- 
formed (address, contact persons, methods used and the cost per 
hour or day.) (author). 


28094 Neutron irradiation and compatibility testing of 
LiO. Porter, D.L.; Krsul, J.R.; Laug, M.T.; Walters, L.C. 
(Argonne National Lab., Idaho Falls, ID (USA)); Teten- 
baum, M. (Argonne National Lab., IL (USA)). Journal of 
Nuclear Materials; 123: No. 1- 3, 929-933(May 1984). 
(CONF-830942—). 

From 3. topical meeting on fusion reactor materials; Albu- 
ones NM, USA (19 Sep 1983). 

A study was made of the neutron irradiation behavior of 
®Li-enriched LigO in EBR-II. In addition a stress corrosion study 
was performed ex-reactor to test the compatibility of LixO with a 
variety of stainless steels. The irradiation tests showed that tritium 
and helium retention in the LizO (approx.= 89% dense) lessened 
with neutron exposure, and the retentions appear to approach a 
steady-state after approx.= 1% ‘Li burnup. The stress corrosion 
studies, using 316 stainless steel (Ti-modified) and a 35% Ni alloy, 
showed that stress does not enhance the corrosion, and that dry 


ERA-10/15 / 3858 


LieO is not significantly corrosive, the LiOH content producing the 
corrosive effects. Corrosion, in general, was not severe because a 
passivation in sealed capsules seemed to occur after a time which 
greatly reduced corrosion rates. 


28095 Microstructure and mechanical properties of ion- 
implanted ceramics. Yust, C.S.; Mchargue, C.J. (Oak Ridge 
National Lab., TN). pp 533-545 of Emergent process meth- 
ods for high-technology ceramics. Davis, R.F.; Palmour, H. 
III; Porter, R.L. New York, NY; Plenum Press (1984). Con- 
tract W-7405-ENG-26. 

The effects of the direct implantation of cations into the lat- 
tice of alumina, silicon carbide, and titanium diboride have been 
studied. Alumina implanted with chromium, titanium, and zirconi- 
um ions remains crystalline and shows an increase in hardness and 
fracture toughness. Titanium diboride experiences similar trends. In 
contrast, silicon carbide becomes amorphous when implanted with 
chromium ions, becomes less hard, but shows an increased fracture 
toughness. The response to scratching and annealing is also dis- 
cussed. 


28096 Relationship between densification and high tem- 

perature mechanical properties of HIPed silicon nitride. 
Wills, R.R.; Brockway, M.C.; Bansal, G.K. (Battelle Colum- 

bus Labs., Columbus, OH). pp 597-607 of Emergent process 

methods for high-technology ceramics. Davis, R.F.; Pal- 

(1988) H. III; Porter, R.L. New York, NY; Plenum Press 
1984). 

The results of experimentation with hot isostatic pressing 
(HIP) to obtain a high purity yttria-based silicon nitride ceramic 
with its concomitant high temperature strength and creep proper- 
ties are reported. Silicon nitride powder was ball milled with 1-5 
wt pet yttria for 4 hr. The resulting powder was vacuum dried, 
cold pressed, and then HIPed at 1725 C for 1 hr at 201 MPa. 
Ground test bars were subjected to four-point bend tests and cylin- 
drical compression, the latter trials serving for studies of creep rates 
at 1350 and 1500 C in air. The HIPed specimens displayed lower 
creep rates at 1400 C than previous uniaxially hot-pressed samples, 
a gain attributed to a highly refractory grain boundary phase with 
higher viscosity in the HIPed samples. The dislocation density also 
appeared to be higher in the HIPed samples. 


28097 Shock-induced modification of inorganic powders. 
Graham, R.A.; Morosin, B.; Venturini, E.L.; Beauchamp, 
E.K.; Hammetter, W.F. (Sandia National Lab., Albuquer- 
que, NM). pp 719-732 of Emergent process methods for 
high-technology ceramics. Davis, R.F.; Palmour, H. III; 
Porter, R.L. New York, NY; Plenum Press (1984). Contract 
AC04-76DP00789. 

The results of studies performed to quantify the characteris- 
tics of TiO2, ZrO2 and Si3N4 powders exposed to explosive load- 
ing and post-shock analysis are reported. The shocks were pro- 
duced with plane wave generators and explosive pads impinging on 
steel disks, a copper recovery fixture, and then the samples. Peak 
pressures of 13 and 17 GPa were attained, along with 40 GPz at 
the center of the powder cavity. Data are provided on the changes 
occurring during the explosive densification and X-ray and para- 
magnetic studies of the products. Only fractured disks were ob- 
tained in the trials. The shock-treated materials were more free 
flowing than the original powders, which were fluffy. Post-shock 
annealing was a significant feature of the treated powders. 


28098 Erosion of ceramic thermal barrier coatings. Levy, 
A.; Boone, D.; Davis, A.G. (Materials and Molecular Re- 
search Division, Lawrence Berkeley Laboratory, University 
of California, Berkeley, California). pp 15 of Corrosion '84. 
Houston, TX; NACE (1984). (CONF-840405—). 

From NACE corrosion ‘84 international forum and exhibi- 
tion; New Orleans, LA, USA (1 Apr 1984). 

A study has been made to relate the erosion behavior of sev- 
eral experimental zirconia-base ceramic thermal barrier coatings to 
their processing parameters and microstructure. The incremental 
erosion rates were measured and each specimen was examined 
using optical and scanning electron microscopy. Erosion experi- 
ments were conducted in a room temperature erosion test apparatus 
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using 63-100 silica erodent particles with impact velocities of 
30mps ( aboutl00fps). Erosion rates in the steady state condition 
are presented for impingement angles of 30 and 90 degrees. It has 
been determined that significant differences in erosion rates oc- 
curred due to processing parameter variations, composition and re- 
sulting coating morphology. Initial erosion rates were found to be 
strongly dependent on surface roughness while steady state erosion 
appears to be more dependent on intrinsic coating properties and 
porosity. 


28099 New microwave coupler material. Holcombe, C.E. 
= Ridge Y-12 Plant, TN). American Ceramic Society Bul- 
letin; 62: No. 12, 1388(Dec 1983). 

The unexpected coupling of urania (UO/sub x/, with 2 = x 
= 3) to microwave energy has previously been reported. The 
present study screened several different materials for coupling with 
microwave energy using a 1.6 kW, 2450 MHz system. Materials 
were nominally -100 mesh powder, >99% pure. Those which 
showed minimal or no heating with the microwave energy included 
Y20s, AlOs, SiO., BN, graphite, and unstabilized ZrO2. Pro- 
nounced heating occurred with B,C. This discovery led to the fol- 
lowing evaluation/comparison of the coupling ability of BsC with 
water, structurally similar materials (boron suboxide, BsO - pre- 
pared from zinc oxide and boron, microcrystalline or amorphous 
boron, a-type), and UQO:. In order to compare relative heating 
rates, the materials were placed into 50 mL beakers, covered with 
alumina-silica felt insulation, and subjected to 30 s at full power 
(both top and bottom sources on). The temperature was measured 
at the end of the test, after the door automatically opened, by in- 
serting a type K thermocouple into the material. For the powders, 
the thermocouple was moved about to obtain the highest reading, 
although only a 10% or so variation occurred before the tempera- 
ture dropped from heat losses. 4 references, 1 table. 


28100 Relativistic configuration interaction calculations 
for several low-lying states of PbO: comparison with chemilu- 
minescent spectra. Balasubramanian, K.; Pitzer, K.S. (Univ. 
of California, Berkeley). Journal of Physical Chemistry; 87: 
No. 24, 4857-4861(1983). Contract AC03-76SF00098. 

Relativistic quantum calculations including configuration 
interaction and spin-orbit interaction are described for 11 low-lying 
states of PbO. Comparison calculations are presented for eight 
Lambda-S states obtained in the absence of spin-orbit interaction. 
These calculations were carried out by using relativistic effective 
core potentials. Spectroscopic properties of these low-lying states 
of PbO are computed and compared with the spectra resulting 
from chemiluminescent reactions of Pb with Os, N2O, etc. Possible 
assignments of the experimentally observed bands are suggested. 
Spectroscopic properties are predicted for several low-lying elec- 
tronic states that have not yet been observed experimentally. The 
effect of spin-orbit interaction and the nature of CI wave functions 
are discussed and comparisons made with SnO. 13 references, 1 
figure, 7 tables. 
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REFER ALSO TO CITATION(S) 28038 


28101 (DOE/ER/10511—2) Analyses of failure modes in 
short fiber reinforced thermoplastics. Annual progress report, 
August 1, 1980-December 31, 1981. Chou, T.W. (Delaware 
Univ., Newark (USA)). Dec 1981. Contract ACO1- 
79ER10511. 9p. NTIS, PC A02/MF A011; GPO Dep. File 
Number DE85011226. 

Major accomplishments are: the determination of interac- 
tions among neighboring fiber ends; the determination of crack ex- 
tension, plastic deformation, work hardening in short fiber compos- 
ites; probabilistic approach to strength predictions for short fiber 
composites with variable fiber length and orientation distributions, 
and variations in fiber strength; analysis of composite degradation 
in composite stiffness due to the long term viscoelastic behavior of 
the -matrix material; and preliminary characterization of unidirec- 
tional short fiber composite specimens. 
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28102 (DOE/ER/10511—3) Strength and failure behav- 
ior of short fiber composite material. Annual progress report, 
January 1, 1982-December 31, 1982. Chou, T.W. (Delaware 
Univ., Newark (USA)). Dec 1982. Contract ACOI- 
79ER10511. 15p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85011228. 

Major accomplishments are the experimental characteriza- 
tion of the strength and variability of carbon and glass fibers from 
tests on single fibers and loose bundles of fibers; the experimental 
measurements of the strength and variability of impregnated tows 
of carbon and glass fibers; the development of statistical procedures 
for estimating fiber variability from tests on single fibers, loose bun- 
dles and impregnated tows; the experimental characterization of the 
strength of aligned short-fiber carbon, glass, and hybrid carbon/ 
glass composites; the development of Monte Carlo simulation tech- 
nique for modelling continuous, short and hybrid fiber composites; 
the development of a probabilistic theory for the strength of short 
fiber composites with particular attention to matrix and interface 
damages; the statistical analysis of multiple fracture in 0°/90°/0° 
glass-fiber/epoxy-resin laminates; the development of the theoreti- 
cal basis for the enhancement of strength in composites by reinforc- 
ing them with previously-stressed fibers; and the experimental study 
of the influence of prestressed loose bundle of carbon fibers on 
composite strength. 


28103 (DOE/ER/10511—4) Strength and failure behav- 
ior of short fiber composite materials, Annual progress report, 
January 1-December 31, 1983, Chou, T.W. (Delaware Univ., 
Newark (USA)). Dec 1983. Contract AC01-79ER10511. 
= NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85011229. 

It has been demonstrated both theoretically and experimen- 
tally that the statistical fiber strength, which has traditionally been 
measured through tedious and difficult experiments can be deter- 
mined indirectly by measuring the fiber bundle strength. Theoreti- 
cal formulas which are easy to apply have been developed for the 
purpose of predicting single fiber strength based upon fiber bundle 
strength data. The concept based upon the probabilistic nature of 
composite failure has been further advanced to analyze the failure 
of cross-ply laminates. Theoretical predictions match very well 
with experimental results obtained at DFVLR in Germany and at 
Lockheed Aircraft Co. The theoretical modelling of the strength of 
unidirectional fiber composites has come to a successful conclusion. 
Comprehensive study of the stress concentration problem due to 
the fiber breakage, interfacial debonding and matrix plasticity has 
been accomplished. This knowledge of stress redistribution has 
been combined with a rigorous probabilistic analysis of the fiber 
geometric arrangements in 2-D and 3-D to provide an analysis of 
the strength of short fiber composites. Stress-corrosion experiments 
have been set up and are being conducted on unidirectional glass, 
carbon and glass/carbon hybrid composites manufactured by 
PERME in the UK. Dilute in H2SQ, solution is the corrosion 
agent. Failure time, fracture toughness and laminate stacking se- 
quence are the major parameters of interest. 


28104 Dispersion toughened ceramic composites and 
method for making same. Stinton, D.P.; Lackey, W.J.; Lauf, 
R.J. (to Dept. of Energy). US Patent Application 6-655,488. 
28 Sep 1984. 9p. Contract AC05-840R21400. 

Ceramic composites exhibiting increased fracture toughness 
are produced by the simultaneous codeposition of silicon carbide 
and titanium disilicide by chemical vapor deposition. A mixture of 
hydrogen, methyltrichlorosilane and titanium tetrachloride is intro- 
duced into a furnace containing a substrate such as graphite or sili- 
con carbide. The thermal decomposition of the methyltrichlorosi- 
lane provides a silicon carbide matrix phase and the decomposition 
of the titanium tetrachloride provides a uniformly dispersed second 
phase of the intermetallic titanium disilicide within the matrix 
phase. The fracture toughness of the ceramic composite is in the 
range of about 6.5 to 7.0 MPaVm which represents a significant in- 
crease over that of silicon carbide. 
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28105 Improved process for the preparation of fiber-rein- 
forced ceramic by chemical vapor deposition. 
Lackey, W.J. Jr.; Caputo, A.J. (to Dept. "Or E ae. US 
Patent Application 6-648,398. 7 Sep 1984. 24p mtract 
AC05-840R21400. 

A specially designed apparatus provides a steep thermal gra- 
dient across the thickness of fibrous preform. A flow of gaseous ce- 
ramic matrix material is directed into the fibrous preform at the 
cold surface. The deposition of the matrix occurs progressively 
from the hot surface of the fibrous preform toward the cold sur- 
face. Such deposition prevents the surface of the fibrous preform 
from becoming plugged. As a result thereof, the flow of reactant 
matrix gases into the uninfiltrated (undeposited) portion of the fi- 
brous preform occurs throughout the deposition process. The pro- 
gressive and continuous deposition of ceramic matrix within the fi- 
brous preform provides for a significant reduction in process time 
over known chemical vapor deposition processes. 


3604 Polymers And Plastics 


REFER ALSO TO CITATION(S) 26853, 26853, 26853, 27290 


28106 (DOE/ER/45105—1) Polymer chain segment ori- 
entation stress relaxation. Annual progress report, 
July 1, 1984-June 30, 1985. Prud’homme, R.K.; Koberstein, 
J.T. (Princeton Univ., NJ (USA). Dept. of Chemical Engi- 
neering). May 1985. Contract FG02-84ER45105. 7p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85011977. 

The conformations of polymer chains are altered during de- 
formation or flow of a material. These conformational changes are 
accompanied by changes in physical properties that are important 
to the development of a full understanding of polymer processing 
operations. In this investigation, a program is proposed to examine 
the fundamental relationship between chain conformational changes 
and resultant macroscopic material responses during deformation. 
The program is based on the coupling of rheological and rheo-opti- 
cal measurements during well characterized deformation in order to 
follow the details of molecular orientation and conformational 
changes. An in situ infrared dichroism technique is described by 
which molecular orientation may be characterized dynamically 
during cabin deformation and relaxation. The use of novel speci- 
mens that are partially deuterium labelled allows characterization of 
the deformation and relaxation behavior of essentially any segment 
of a polymer chain. This information is of sufficient detail to test 
the validity of current theoretical concepts governing polymer 
chain orientation behavior. The success of these experiments is an 
important step towards a fundamental molecular description of 
polymer rheology. 


28107 (LBL—19098) Profile development in a 
hollow tubes. Freeman, B.D.; Denn, M.M.; Keunings, R.; 
Molau, G.E.; Ramos, J. (Lawrence Berkeley Lab., CA 
(USA); Dow Chemical U.S.A., Walnut Creek, CA). Feb 
1985. Contract ‘A.C03-76SF00098. 26p. (CONF-8503128—1). 
NTIS, PC A03/MF A0i1; GPO Dep. File Number 
DE85009936. 

From Polymer Processing Society conference; Akron, OH, 
USA (28 Mar 1985). 

Profile development in isothermal drawing of hollow tubes 
is studied using finite-element and asymptotic analyses. The transi- 
tion from die flow to extensional flow of an annulus occurs over a 
distance comparable to the annular thickness. Considerable extru- 
date swell can occur with the flow rearrangement, and the final 
radio of inner to outer radius can fall below that at the die despite 
an increase in this ratio over the entire draw zone. Asymptotic 
“thin-filament” equations describe the flow beyond the region of 
flow rearrangement. 


28108 Electron-donor dopant, method of improving con- 

ve mes gh of polymers by doping therewith, and a polymer so 

a R.; Aldissi, M. (to Dept. of Energy). US 

ong Application 6-635, 020. 27 Jul 1984. 18p. Contract W- 
7405-ENG-36. 

Polymers with conjugated backbones, both polyacetylene 

and polyaromatic heterocyclic types, are doped with electron- 
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donor agents to increase their electrical conductivity. The electron- 
donor agents are either electride dopants made in the presence of 
lithium or dopants derived from alkalides made in the presence of 
lithium. The dopants also contain a metal such as cesium and a 
trapping agent such as a crown ether. 


28109 Radiation-hardened polymeric films. Arnold, C. 
Jr.; Hughes, R.C.; Kepler, R.G.; Kurtz, S.R. (to Dept. of 
Energy). US Patent Application 6-632, 347. 16 Jul 1984. 17p. 
Contract AC04-76DP00789. 

The radiation-induced conductivity of polymeric dielectrics 
with low electronic mobility is reduced by doping with electron 
donor or electron acceptor compounds at a level of 10° to 107 
molecules of dopant/cm*. Polyesters, polyolefins, perfluoropolyole- 
fins, vinyl polymers, vinylidene polymers, polycarbonates, polysul- 
fones and polyimides can benefit from such a treatment. Usable do- 
pants include 2,4,7-trinitro-9-fluorenone, tetracyanethylene, 7,7,8,8- 
tetracyanoquinodimethane, m-dinitrobenzene, 2-isopropylcarbazole, 
and triphenylamine. 


28110 Low temperature metallic resistivity of the charge- 
transfer organic conductor (TMTSF) 2PFs. Lyo, S.K. (Sandia 
National Labs., Albuquerque, NM). Solid State Communica- 
tions; 47: No. 4, 247-250(1983). Contract AC04-76DP00789. 

The electrical resistivity arising from electron-electron Umk- 
lapp scattering is calculated at low temperatures for the anisotropic 
but two-dimensional charge-transfer complex (TMTSF) 2PFe. Also, 
the authors consider a specular scattering correction to a recent 
one-phonon scattering mechanism and find a significant change in 
the temperature dependent behavior of the resistivity. Finally an 
exact solution is obtained for the resistivity arising from two-libron 
scattering and is found to give a small contribution at low tempera- 
tures. Comparing these results with recent data, it is found that the 
electron-electron mechanism yields the most satisfactory agreement 
at low temperatures, while contributions from the other two mech- 
anisms may not be negligible at high temperatures. 18 references, 2 
figures. 
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REFER ALSO TO CITATION(S) 26622, 26849, 26850, 26850, 26851, 26854, 
26902, 26904, 26904, 27072, 27074, 27075, 27076, 27077, 27078, 27079, 27080, 
27081, 27082, 27083, 27085, aoe 27087, 27088, 27088, 27089, 27090, 27091, 
27092, 27093, 27094, 27095, 27096, 27097, 27098, 27099, 27100, 27101, 27104, 
27105, 27106, 27107, 27143, 27144, 27145, 27155, 27156, 27157, 27158, 27158, 
27159, 27160, 27161, 27162, 27163, 27165, 27167, 27176, 27179, 27184, 27189, 
27196, 27421, 27422, 27422, 27423, 27423, 29001, 29574 


28111 (AD-A—150900/9/XAB) Electrical and thermal 
transport property studies of high-temperature thermoelectric 

materials. Research progress and forecast report 15 May-31 
December 1984, Bates, J.L. (Pacific Northwest Labs., Rich- 
land, WA (USA)). 15 Dec 1984. 7p. NTIS, PC A02/MF 
AOl. 

High-temperature materials that exhibit small polaron con- 
duction appear to exhibit the highest figures of merit. A thermo- 
electric model based on small polaron transport has been devel- 
oped. The model predicts that broad-band semiconductors with 
small polarons hopping along inequivalent sites of distorted sublat- 
tices can result in increases in both the electrical conductivity and 
the Seeback coefficient with increasing temperature without signifi- 
cant increases in thermal conductivity. High figures of merit (ZT), 
greater than 1 at 1000K, that increase with increasing temperatures 
are predicted. The model is being applied to the divalent metal con- 
taining (Y,La)CrO(3) systems with an ABO(3) perovskite structure. 
Transport properties have been determined for various doping ele- 
ments and for different compositions. These data are being used for 
the evaluation of this model. 


26112 (AERE-R—10368) Effects of radiation on ultrafil- 
tration membranes. Knibbs, R.LH. (UKAEA Atomic Energy 
Research Establishment, Harwell. Chemical Technology 
Div.). Oct 1984. 19p. HMSO, London, price Pound 4.00. 
The use of polymeric ultrafiltration membranes for the treat- 
ment of radioactive wastes is under consideration by the UKAEA. 
This report gives details of the effect of radiation on the perform- 





3861 / ERA-10/15 


ance of such membranes and shows that both UF and mechanical 
properties are significantly affected by irradiation in distilled water 
to doses of 10 to 20 M rads; in aqueous solutions of sodium hydrox- 
ide at pH 12 the membrane properties are virtually destroyed at a 
dose of 10 M rads. Dose rates likely to arise from the treatment of 
a range of waste streams have been calculated. The calculations 
show that: (a) the dose to the membranes is mainly due to a-active 
species in the fouling layer; (b) the dose to the membranes de- 
creases with increase of non-active solids in the feed, and hence in 
the fouling layer; (c) the dose rate to the membrane varies with the 
method of operation of the UF equipment. Possible methods of op- 
eration for the various waste streams are indicated. It is concluded 
that polymeric membranes are able to withstand a sufficiently high 
radiation dose to enable UF to be used for treating the waste 
streams identified and that radiation effects alone need not reduce 
membrane life to below 1 year. 


28113 (CEA-CONF—7283) Refractive index of bi-substi- 
tuted magnetic garnet films. Moriceau, H.; Ferrand, B.; 
Armand, M.F.; Olivier, M.; Challeton, D.; Daval, J. (CEA 
Centre d'Etudes Nucleaires de Grenoble, 38 (France)). . 
1984. 5p. (CONF-8404132—-2). NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE85751045. 

From 22. international magnetics conference (INTERMAG); 
Hamburg, F.R. Germany (10 Apr 1984). 

Accurate refractive index and thickness measurements of bis- 
muth substituted iron garnet films were achieved by a "m dark 
lines” method at 0.6328 zm and 1.1523 ym wavelengths. 


28114 (CONF-8404245—1) Coal derived carbons. 
Walker, P.L. Jr. (Pennsylvania State Univ., University Park 
(USA). t. of Materials Science and Engineering). 1984. 
12p. Materials Technology Center, Southern Illinois Univ., 
Carbondale, IL 62901. File Number T1I85901422. 

From Conference on new materials: a strategic need of the 
U.S.; Carbondale, IL, USA (4 Apr 1984). 

First distinguished lecture on materials technology. 

We have talked about the large variability of coal as a pre- 
cursor for carbons as we go from anthracite to bituminous to lig- 
nite. We can produce carbons of large variability in properties, like 
microporosity, by pretreating the coal and changing the nature of 
the precursor with which we start. We can produce a wide variety 
of carbons which, today, have important commercial applications. 
For tomorrow, there is great promise of producing new carbons of 
still greater commercial applications. 


28115 (CONF-8503131—1) In-situ observations of the de- 
velopment of heavy-ion damage in semiconductors. Jenkins, 
M.L.; Chandler, T.J.; Robertson, I.M.; Kirk, M.A. (Ar- 
gonne National Lab., IL (USA); Oxford Univ. (UK). Dept. 
of Metallurgy and Science of Materials; Illinois Univ., 
Urbana (USA). Materials Research Lab.). 1985. Contract 
W-31-109-ENG-38. 7p. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE85010289. 

From 4. Oxford conference on microscopy of semiconduct- 
ing materials; Oxford, UK (25 Mar 1985). 

In-situ observations on ion-beam induced amorphisation of 
GaAs, GaP and Si are reported. Direct-impact amorphisation was 
found to occur in GaAs irradiated with 100-keV Xe* ions to low 
doses at low temperature (~ 40K) in contrast to previous room 
temperature irradiations. In GaP and in silicon, where heavy pro- 
jectiles do cause direct impact amorphisation at room temperature, 
the evolution of the damage structure with ion-dose was studied. 
The defect yield both in GaP irradiated with 100-keV Kr* ions and 
in Si irradiated with 100-keV Xe* ions was found to decrease mon- 
otonically with increasing dose over the dose range 10% to 101” 
ions m=? 


28116 (CONF-8503131—2) Z-contrast imaging and elec- 
tron channeling analysis of dopants in semiconductors. Pen- 
nycook, S.J.; Culbertson, R.J.; Fogarassy, E. (Oak Ridge 
National Lab., TN (USA)). Mar 1985. Contract ACO0S5- 
840R21400. 7p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85011410. 

From 4. Oxford conference on microscopy of semiconduct- 
ing materials; Oxford, UK (25 Mar 1985). 
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The determination of dopant distribution and lattice location 
are key elements in the microanalysis of semiconductor materials. 
Here we describe two techniques for this purpose. The first allows 
the imaging and elemental mapping of heavy dopants in light semi- 
conductors, and the second is a means for determining the substitu- 
tional fraction of dopants or impurities in any crystal structure. 


26117 (DOE/ER/10877—3) Time-resolved and infrared 
spectroscopy of excitons. Final report, July 1981-May 1984, 
Nurmikko, A.V.; Glicksman, M. (Brown Univ., Providence, 
RI (USA). Div. of Engineering). Mar 1985. Contract AC02- 
81ER10877. 22p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85011879. 

This report summarizes results of spectroscopic investiga- 
tions of three related problems involving excitons in semiconduc- 
tors. First, the infrared absorption spectra of laser-excited gallium 
phosphide has been measured as a function of temperature and 
found to contain a large contribution from intervalence band transi- 
tion by photoexcited holes. Second, ultrashort laser pulse spectros- 
copy has yielded new information about the excitonic collisional 
processes in cuprous oxide, particularly the feature that slow veloc- 
ity collisions are remarkably effective and possess large scattering 
cross sections for the 1S ground state. Third, photoluminescence 
from a mixed crystal zinc manganese telluride has been shown to 
lead to spectral broadening and lineshapes which demonstrate the 
role of alloy broadening and exciton electron-hole liquid transition. 


28118 (DOE/ER/45151—1) Physical and chemical prop- 
erties of graphite intercalation compounds. Progress report, 
August 1, 1984-July 31, 1985. Eklund, P.C. (Kentucky 
Univ., Lexington (USA). "Dept. of Physics and Astronomy). 
Apr 1985. Contract FG05-84ER45151. 1lp. NTIS, PC A02/ 
MF A011; GPO Dep. File Number DE85011777. 

The research conducted covered topics such as: structure, 
electronic, and phonon properties of graphite-H2SO, intercalates 
(GIC); charge transfer in same; resonance Raman scattering in 
metals and semi-metals; optical properties of various GIC’s; and 
preparation of ternary GIC’s. (DLC) 


28119 (DOE/ER/45163—1) X-ray spectroscopy of solids 


under pressure. Annual ical progress report, August 
1984-July 1985. Ingalls, R.L. (Washington Univ., Seattle 
(USA). Dept. of Physics). 4 Apr 1985. Contract FG06- 
84ER45163. 9p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85011486. 

A program to investigate the x-ray absorption behavior of 
materials subjected to high pressures has been continued. Of par- 
ticular interest has been the EXAFS (extended x-ray absorption 
fine structure) and XANES (x-ray absorption near edge structure). 
Materials generally studied are alkali halides, zinc-blende-type semi- 
conductors and more recently mixed-valent materials and com- 
pressed copper, as described in this report. 


28120 (DOE/ET/47927—8) [Glass analog study]. 
Project status report, January 1-April 10, 1981. (National 
Aeronautics and §S Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center). 2 Apr 1981. Con- 
tract AI09-80ET47927. 2p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE85007115. 

Small spheres of tektite glass (microtektites) 1000 microme- 
ters to 4 micrometers in diameter, which were utilized by certain 
one-celled animals (arenaceous foraminifera) to build sand-tube 
shelters some 35 m.y. ago are being examined. Some spheres of the 
minimum size are still firmly attached to the sand-tubes, indicating 
that the corrosion has been less than 2 micrometers. At another 
point two spherical microtektites are firmly attached to the sand- 
tube, and separated by only 0.5 micrometer, indicating corrosion at 
a rate less than 0.02 micrometer per million years. Some microtek- 
tites have been removed from the sand-tubes, and the areas which 
had been protected by cementation compared with those which had 
been exposed, using the fact that microtektites are generally spheri- 
cal. Preparation of a general study on tektite corrosion is under 
way. It appears that corrosion on land is much more serious than at 
sea; however, rates of 0.1 mm/m.y. seem to be reasonable. The cru- 
cial point is not so much the chemical composition of the tektite as 
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its physical shape. As would be expected from the theories of 
Hench, attack is much more vigorous in enclosures or in cracks 
than on convex surfaces like those of the microtektites. Our atten- 

tion has recently been drawn to some work by I. Prigogine, which 
establishes some general principles applicable to reactions which 
occur far from thermodynamic equilibrium, such as glass corrosion. 

Combining these ideas with Hench’s suggests that we may be able 
to explain certain very puzzling kinds of corrosion observed par- 
ticularly on tektites from the island of Anda, in the Philippines. 


28121 ee pp 193-209) Rapidly solidi- 
fied alloys made by chill block melt-spinning processes. Lie- 
bermann, H.H. (Metglas Products, Parsippany, NJ). 15 Apr 
1984. NTIS, PC A99/MF AO1. File Number DE84014619. 
(CONF-8307129—). 

From Fiat-plate solar array project research forum on the 
high-speed growth and characterization of crystals for solar cells; 
Port St. Lucie, FL, USA (25 Jul 1983). 

Chill block melt-spinning (CBMS) processes are used to 
make rapidly solidified microcrystalline and amorphouse alloy 
ribbon, flakes, etc. Fundamentals of CBMS processes are discussed 
in light of recent advances. Special regard is given to ribbon geo- 
metric defects (edge serrations, surface asperities, etc.). Photomicro- 
graphs of CBMS ribbon solidification microstructures are used to 
compare local solidification rates, especially in the vicinity of 
ribbon defects. 


28122 (IBP-SA—03-83) Preliminary studies on the devel- 

opment of a wide-band absorber element with the aid of 

Helmholtz resonators. Mechel, F.P.; Veits, I.; Schneider, W 

(Fraunhofer-Gesellschaft zur Foerderung der Angewandten 

Forschung e.V., Stuttgart (Germany, F.R.). Inst. fuer Bau- 

physik). P Aug 1983. 65p. (In German). Fraunhofer-Institut 
Bauphysik, Stuttgart, Germany, F.R 

With 20 figs., 1 tab. 

Acoustic absorption coefficients asub(s) were measured by 
the reverberation method (DIN 52 212) in two different types of 
absorber bricks (with and without sound-absorbing mineral filters). 
The measurements were carried out separately for both types of 
bricks and also for different combinations of the two. One type of 
bricks contained two resonators, the other three. The asub(s) 
values were higher in principle in the three-resonator bricks; this 
applied also to frequencies far beyond fo. The effects of the mineral 
fillers were not significant, at least in the bricks investigated. Sug- 
gestions are made for further studies. 


28123 (IC—84/93) Effect of metal-nonmetal transition on 
the low-temperature magnetothermal conductivity of boron 
doped silicon. Singh, S. (International Centre for Theoretical 
Physics, Trieste (Italy)). Jul 1984. 1lp. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85701212. 

An improvement in the theoretical treatment of the reduced 
magneto-thermal conductivity of a boron-doped silicon sample 
having shallow acceptors with p = 9.0 x 10'*cm~° is presented. It 
is shown that this impurity concentration lies in the intermediate 
region and use is made of Mikoshiba’s inhomogeneity model to in- 
clude in the calculation both the relaxation rates for bound hole- 
phonon and free hole-phonon scatterings. The results cover a range 
of temperature from 1-5 deg. K and magnetic fields up to 55 KG. 
Good agreement is found up to about 25 KG. For higher fields the 
agreement is poor emphasising the necessity of including more de- 
tails of the scattering mechanism in the calculations. The overall 
agreement is improved when compared to previous works. 


28124 (iC—84/99) Shallow-deep instability of impurity 


level in semiconductors. Mukhopadhyay, G. (International 
Centre for Theoretical eer Trieste (Italy)). Jul 1984. 7p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE85701213. 

The question of shallow-deep instability of the ground state 
of an impurity in a semiconductor is examined in terms of a model 
potential which is Coulombic at short distances (marked by r<b), 
and screened Coulomb at larger distance (r>b). It is shown that for 
b larger than a critical value bsub(c) the level rapidly becomes 
deeper and the value of bsub(c) depends strongly on the effective 
mass p. increasing rapidly with decreasing p. 
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28125 (IC—84/158) Electron energy levels in GaAs/ 
a heterojunctions. I. Tomak, M.; 
Godwin, V.E. (International Centre for Theoretical Physics, 
Trieste (Italy)). Sep 1984. ilp. NTIS (US Sales Only), PC 
A02/MF A0O1. File’ Number DE85701209. 

A theoretical study of the subband structure and impurity re- 
lated levels in GaAs/Gasub(1-x)A1sub(x)As heterojunction is given. 


28126 (IC—84/164) Light scattering from crystals, glass- 
es and liquids. Subbaswamy, K.R. (International Centre for 
Theoretical Physics, Trieste (Italy)). Sep 1984. 10p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85701211. 

The theory of inelastic light scattering from a model system 
in the crystalline, disordered and liquid phases is analyzed. The 
roles of disorder induced first order scattering and second order 
scattering are clarified in the context of the classical liquid. The 
correlation functions appropriate for the various contributions are 
identified and useful ways of processing experimental data are 
pointed out. 


28127 (IC—84/166) Electron energy levels in GaAs/ 
Gasub(1-x)Alsub(x)As heterojunctions. II: Optical properties. 
Godwin, V.E.; Tomak, M. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Sep 1984. 13p. NTIS (US 
Sales Only), PC A02/MF AOl. File Number DE85701210. 

The oscillator strength for electric-dipole transitions and the 
photoionization cross-section of impurities in GaAs/Gasub(1- 
x)Alsub(x)As heterojunctions are calculated. 


28128 (INIS-SU—269, pp 59-62) Influence of ionized ir- 
radiation on crystal lattice parameters of lithium niobate. Ga- 
furov, V.G.; Kucherov, V.I.; Petrosyan, A.N. (Tadzhikskij 
Gosudarstvennyj Univ., Dushanbe (USSR)). 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE85780882. 

In Radiation damage physics and radiation technology. 

Co® gamma-radiation influence of E=1.25 MeV and elec- 
tron irradiation of E=1.6 MeV on the structural parameters of lith- 
ium niobates was studied by Debye-Scherrer method. It was shown 
that as a result of gamma irradiation the parameters of crystal lat- 
tices changed as : LiNbOs: a- as 2.2 ... 2.5% d - as 6.2% AV/V 
100% - 3.5 ... 4%. The accuracy of data was for ca - 0.5%, for - 
0.3%. Crystal lattice parameters of LiNbOs were not changed 
under electron irradiation. The obtained results allow to state on 
the presence of dose dependence of crystal lattices parameters of 
lithium niobate under gamma-radiation. 


28129 (INIS-SU—269, pp 88-89) Neutron radiation in- 
~— on microcracks in silicon monocrystals. Larikov, 
; Maksimenko, E.A.; Primushko, V.N. 1983. (In Rus- 
aa NTIS (US Sales Only), PC A06/MF AOl. File 
Number DE85780882. 
In Radiation damage physics and radiation technology. 


28130 (JINR—1-83-603) Angular and energy distribu- 
tions of gamma-quanta emitted at relativistic positron chan- 
neling. Bulgakov, N.K.; Vodop’yanov, A.S.; Vojtkovska, I. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
High Energy). 1983. 4p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85700635. 

Submitted to the journal JETP. 

The results of experimental investigation of angular distribu- 
tions of gamma-quanta emitted at plane channeling of 100 GeV po- 
sitrons in a 113 mkm thick monocrystal silicon are presented. The 
dependencies of radiation spectral -angular density on energy for 
different angles of gamma-quanta emission from the crystal are 
given. 


28131 (JINR—1-83-640) Radiation of 10 GeV electrons 
in silicon monocrystal during axial channeling. Bulgakov, 
N.K.; Vodop’yanov, A.S.; Golovatyuk, V.M. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy). 
1983. 5p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE85700636. 
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Submitted to the journal pe tm. 

The results are presented of an investigation of the radiation 
from axial channeling of 10 GeV electrons passing through a 41 ym 
thick silicon monocrystal. The spectral density of the radiation has 
a peak in y-energy range of approximately 150 MeV, which for 
particles incident at angles less than 60 prad to the <111> axis, is 
found to be about 70 times the magnitude of bremsstrahlung radi- 
ation from an amorphous target. 


28132 (LA—10342-T) Stresses and elastic constants of 
crystalline sodium, from molecular ics. Schiferl, S.K. 
(Los Alamos National Lab., NM (USA)). Feb 1985. Con- 
tract W-7405-ENG-36. 152p. NTIS, PC A08/MF AOI; 
GPO Dep. File Number DE85011889. 

Thesis. 

The stresses and the elastic constants of bcc sodium are cal- 
culated by molecular dynamics (MD) for temperatures to T = 
340K. The total adiabatic potential of a system of sodium atoms is 
represented by pseudopotential model. The resulting expression has 
two terms: a large, strictly volume-dependent potential, plus a sum 
over ion pairs of a small, volume-dependent two-body potential. 
The stresses and the elastic constants are given as strain derivatives 
of the Helmholtz free energy. The resulting expressions involve ca- 
nonical ensemble averages (and fluctuation averages) of the position 
and volume derivatives of the potential. An ensemble correction re- 
lates the results to MD equilibrium averages. Evaluation of the po- 
tential and its derivatives requires the calculation of integrals with 
infinite upper limits of integration, and integrand singularities. 
Methods for calculating these integrals and estimating the effects of 
integration errors are developed. A method is given for choosing 
initial conditions that relax quickly to a desired equilibrium state. 
Statistical methods developed earlier for MD data are extended to 
evaluate uncertainties in fluctuation averages, and to test for sym- 
metry. 45 refs., 10 figs., 4 tabs. 


28133 (N—85-15280) Viscosity measurements for thick- 
film pastes. Parker, J. (Jet Propulsion Lab., Pasadena, CA 
(USA)). Mar 1984. 9p. NTIS, PC A22/MF AOl. 

In JPL, proceedings of the 23rd project integration meeting, 
343-351 p. (N—85-15260 06-44). 

iscosity for thick film pastes was measured. It is found 

that: (1) the thick films are convenient to make, (2) can be repro- 
duced, (3) relate to production applications, and (4) correlate to the 
composition and condition of the material. It is concluded that 
good reproducibility of viscosity measurements for thixotropic ma- 
terials requires scheduled measurements and close temperature con- 
trol, and that contents can be calculated from three or more meas- 
urements at different shear rates and an iterative computer pro- 
gram. 


28134 (N—85-15283) Ion cluster beam deposition re- 
search, Fitzgerald, D. (Jet Propulsion Lab., Pasadena, CA 
(USA)). Mar 1984. 3p. NTIS, PC A22/MF A0O1. 

In its proceeding of the 23rd. project integration meeting, 
heh (N—85-15260 06-44). 

on cluster beam deposition research is discussed. Results of 
metal deposition on silicon were verified. Other PV applications of 
ICB such as dielectric and semiconductor deposition were investi- 
gated and ICB beam as a function source parameters was character- 
ized. It was found that: (1) cluster formation requires crucible pres- 
sure in range of 1 to 10 torr (1350 C to 1550 C for silver), (2) prob- 
lems precluded operation above 1400 deg C, (3) silver deposition at 
1400 deg C looked uniform but failed tape pull test, and (4) current 
ICB modifications should permit operation at much higher tem- 
peratures. A need for cluster detector to identify presence and size 
of clusters is indicated and a substrate heater to make proper bond 
of metal to substrate may be required. 


28135 (N—85-15288) Investigation of structural and elec- 
trical properties of low-angle silicon sheet. Tsuo, Y.S.; 
Matson, R.J.; Milstein, J.B. (Solar Energy Research Inst., 
Golden, CO (USA)). Mar 1984. 3p. NTIS, PC A22/MF 
AOl. 


In JPL, proceedings of the 23rd. project integration meeting, 

er (N—85-15260 06-44). 
y using a combination of secondary electron imaging, elec- 
tron channeling, and electron-beam induced current techniques in 
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an electron microscope, the structural and electrical properties of 
defects in low-angle silicon sheet material were correlated. The 
technique proved useful in correlating the structural and electrical 
properties of highly defected or polycrystalline semiconductor ma- 
terials. 


28136 (N—85-15292) Aerosol reactor for silicon process- 
ing. Flagan, R.C.; Alam, M.K.; Johnson, B.E.; Wu, J.J. 
(California Inst. of Tech., Pasadena (USA)). Mar 1984. 11p. 
NTIS, PC A22/MF AO1. 

In JPL, proceeding of the 23rd. project integration meeting, 
ort » (N—85-15260 06-44). 

ilane pyrolysis, homogeneous nucleation and an aerosol re- 

actor for the growth of large silicon particles by silane pyrolysis 
are discussed. Graphs show data on temperature profile and reac- 
tion kinetics in the aerosol reactor, as well as particle growth, total 
clearance volume fraction, mass distribution of silicon aerosol in 
high temperatures, and silicon losses as a function of input silane 
concentration. 


28137 (N—85-16601) °C nuclear magnetic resonance in 
graphite intercalation compounds. Tsang, T.; Resing, H.A. 
(Howard Univ., Washington, DC (USA); Naval Research 
Lab., Washington, DC oe 1985. 15p. (NASA-CR— 
174261). NTIS, PC A02/MF 

The **C NMR chemical aa of graphite intercalation com- 
pounds were calculated. For acceptor types, the shifts come mainly 
from the paramagnetic (Ramsey) intra-atomic terms. They are relat- 
ed to the gross features of the two-dimensional band structures. 
The calculated anisotropy is about -140 ppm and is independent of 
the finer details such as charge transfer. For donor types, the 
carbon 2p pi orbitals are spin-polarized because of mixing with 
metal conduction electrons, thus there is an additional dipolar con- 
tribution which may be correlated with the electronic specific heat. 
The general agreement with experimental data is satisfactory. 


28138 (N—85-16652) Laser annealing of ion-implanted 
semiconductors. Morhange, J.F.; Balkanski, M. (Paris-6 
Univ., 75 (France)). Jul 1984. 80p. (AD-A—146979). NTIS, 
PC A05/MF AOl. ‘ 

The effect of laser annealing on implanted semiconductors is 
studied by Raman spectroscopy. The behavior of normal modes of 
gallium arsenide after laser annealing is interpreted with a theoreti- 
cal model of the dynamics of the vibration of a microcrystallite. 
Raman spectroscopy of very heavily doped silicon, sub-picosecond 
spectroscopy, and the experimental determination of the tempera- 
ture of silicon at the spot of a continuous laser are among the sub- 
jects discussed. 


28139 (SAND—85-1094C) Consortium program for the 
study of boron-rich borides. Wood, C.; Emin, D. (California 
Inst. of Tech., Pasadena (USA); Sandia National Labs., Al- 
buquerque, NM (USA)). [1985]. Contract AC04-76DP00789. 
2p. NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85011378. 

The boron-rich borides are quite distinctive refractory solids. 
Existing evidence suggests that they could be developed into very 
high temperature semiconductors. These would operate above 1000 
C, thereby leapfrogging current efforts on traditional III-V semi- 
conductors. However, to properly assess this potential requires in- 
creasing the present small effort to a moderate size. To accomplish 
this, we propose the establishment of a research consortium involv- 
ing national laboratories, universities and industrial laboratories 
with a funding level between $0.5 and $1.0 M. 


28140 First observation of an extremely large-dipole in- 
frared transition within the conduction band of a GaAs quan- 
tum well. West, L.C.; Eglash, S.J. (Ginzton Laboratory, 
Stanford University, Stanford, California 94305 and Law- 
rence Livermore National Laboratory, P. O. Box 808 L-278, 
Livermore, California 94550). Applied Physics Letters; 46: 
No. 12, 1156-1158(15 Jun 1985). Contract W-7405-ENG-48. 

A new type of optical transition in GaAs quantum wells has 
been observed. The dipole occurs between two envelope states of 
the conduction-band electron wave function, and is called a quan- 
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tum well envelope state transition (QWEST). The QWEST is ob- 
served by infrared absorption for two structures with 65-A-thick- 
and 82-A-thick wells. The transitions exhibit resonant energies of 
152 and 121 meV respectively, full width at half-maximum 
linewidths as narrow as 10 meV at room temperature, and an oscil- 
lator strength of 12.2. The material is anticipated to have subpicose- 
cond relaxation times and be ideal for low-power optical digital 
logic. 


28141 Pol vitreous carbon. Stolcis, R.S.; Maney, 
R.T.; Paul Hed, P:; Blachman, R.; Edwards, D.F. (Law- 
rence Livermore National Laboratory, Livermore, Califor- 
nia 94550). Applied Optics; 24: No. 10, 1399-1399(15 May 
1985). Contract W-7405-ENG-48. 

Sleek-free flat surfaces of vitreous carbon are produced 
which have proven to be low in scatter for grazing angle x rays. 


28142 f-electron hybridization and heavy-fermion com- 
pounds, Koelling, D.D.; Dunlap, B.D.; Crabtree, G.W. (Ma- 
terials Science and Technology Division, Argonne National 
Laboratory, Argonne, Illinois 60439). Physical Review [Sec- 
tion] B: Condensed Matter; 31: No. 8, 4966-4971(15 Apr 
1985). 

Hybridization between f orbitals and non-f ligands on neigh- 
boring sites is discussed as the primary mechanism determining the 
bandwidth and properties of certain Ce and U compounds, includ- 
ing the heavy-fermion metals. The occurrence and systematic varia- 
tion of heavy-fermion and related behavior in the Periodic Table is 
interpreted in terms of this hybridization mechanism, with a specific 
discussion of experimental data for the UXs compounds. Several ex- 
periments are suggested to clarify and extend these ideas. 


28143 Piezooptic behavior of certain fluids. Weiss, J.D. 
(Sandia National Laboratories, Division 7116, Albuquerque, 


New Mexico 87185). Applied Optics; 24: No. 8, 1151-1155(15 
Apr 1985). 

In this paper we present an analysis of pressure—volume 
data for certain optical fluids, which characterizes them by two pa- 
rameters: their bulk moduli and the pressure derivative of their bulk 
moduli, both evaluated at zero pressure. We then relate their re- 
fractive-index changes to density and pressure using this analysis 
and the Lorentz-Lorenz equation with a density-dependent polari- 
zability. An example of the use of such fluids in a fiber-optic pres- 
sure gauge being developed at Sandia is also discussed. 


28144 Materials for optical coatings in the ultraviolet. 
Rainer, F.; Lowdermilk, W.H.; Milam, D.; Carniglia, C.K.; 
Hart, T.T.; Lichtenstein, T.L. (University of California, 
Lawrence National Laboratory, P.O. Box 5508, Livermore, 
California 94550). Applied Optics; 24: No. 4, 496-500(15 Feb 
1985). Contract W-7405-ENG-48. 

In this work, we used 248-nm 20-nsec laser pulses to meas- 
ure laser-damage thresholds for halfwave-thick single layers of fif- 
teen potential UV coating materials, for highly reflective coatings 
made of thirteen combinations of these materials, and for antireflec- 
tive coatings made using five combinations of the materials. Refrac- 
tive index, absorption, position of the UV absorption edge, stress, 
and environmental stability were measured for the halfwave-thick 
single layers. The first three of these parameters are closely related 
and were generally correlated with damage thresholds of the 
single-layer coatings. Thresholds of HR coatings were correlatd 
with absorption in the high-index materials used in the coatings and 
with refractive index of the low-index materials. Thresholds of AR 
films were not well correlated with properties of single-layer coat- 
ings. 


28145 Structure of y-bismuth molybdate, BizMoO., by 
powder neutron diffraction. Teller, R.G.; Brazdil, J.F.; Gras- 
selli, R.K. (Sohio Research Center, Cleveland, OH (USA)); 
Jorgensen, J.D. (Argonne National Lab., IL (USA)). Acta 
Crystallographica, Section C: Crystal Structure Communica- 
tions; 40: No. 12, 2001-2005(15 Dec 1984). 
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28146 Interaction of H2O with Si(111) and (100) Critical 
conditions for the growth of SiO.. Ghidini, G.; Smith, F.W. 
(Department of Physics, City College of New York, New 
York, New York). Journal of the Electrochemical Society; 
131: No. 12, 2924-2927(Dec 1984). 

The reactions of H2O with the clean Si(111) and (100) sur- 
faces have been studied at high temperatures (890°-1350°C) for 
H2O pressures between 7 X 1075 and 4 X 107! torr. The critical 
conditions involving H2O pressure and substrate temperature which 
are necessary for the growth of SiO. have been determined, and 
are consistent with a thermodynamic model modified to include ef- 
fects due to H2O dissociation and SiO desorption. In addition to 
clean (active) and SiO2.~ covered (passive) surface regions, an inter- 
mediate region is observed and is proposed to be related to a thin, 
nonpassivating Si/chi/O/sigma phi/H/ZETA/ film on the Si sur- 
face. 


28147 Mossbauer, infrared and magnetic characterization 
of iron/cobalt species in cage structure alumino-silicates 
(Zeolites). Pannaparayil, T.; Lo, C.; Mulay, L.N.; Oskooie- 
Tabrizi, M. (The Pennsylvania State University, University 
Park, PA 16802). Materials Research Bulletin; 19: No. 11, 
1411-1425(Nov 1984). 

Magnetic, Mossbauer, and I.R. studies on S.P. (superpara- 
magnetic) or M.D. (multidomain) particles of Fe and Co species 
dispersed in cage structure aluminosilicates in relation to syngas 
(CO+ Hk) Fischer-Tropsch conversion are reported. The difference 
in the catalytic activity of such species has been shown to depend 
upon their degree of dispersion. The carbonyl impregnation gave 
ultra-fine S.P. FesQ,, whereas the nitrate impregnation gave M.D. 
FesQ, or o-Fe203. The active Fes;C, component was converted to 
FesC during the above reaction. 


28148 Sodium nitrate containing mixture for producing 
ceramic-glass-ceramic seal by microwave heating. Blake, 
R.D.; Meek, T.T. (to Dept. of Energy). US Patent Applica- 
tion 6-659,586. 10 Oct 1984. 12p. Contract W-7405-ENG-36. 

A mixture for, and method of using such a mixture, for pro- 
ducing a ceramic-glass-ceramic seal by the use of microwave 
energy are disclosed, wherein the mixture comprises a glass sealing 
material, a coupling agent, and an oxidizer. The seal produced ex- 
hibits greater strength due to its different microstructure. Sodium 
nitrate is the most preferred oxidizer. 


28149 Apparatus and method for the horizontal, crucible- 
free growth of silicon sheet crystals. Ciszek, T.F. (to Dept. 
of Energy). US Patent Application 6-649,627. 12 Sep 1984. 
21p. Contract AC02-83CH10093. 

Apparatus is provided for continuously forming a silicon 
crystal sheet from a silicon rod in a non-crucible environment. The 
rod is rotated and fed toward an RF coil in an inert atmosphere so 
that the upper end of the rod becomes molten and the silicon sheet 
crystal is pulled therefrom substantially horizontally in a continuous 
strip. A shorting ring may be provided around the rod to limit the 
heating to the upper end only. Argon gas can be used to create the 
inert atmosphere within a suitable closed chamber. By use of this 
apparatus and method, a substantially defect-free silicon crystal 
sheet is formed which can be used for micro-circuitry chips or solar 
cells. 


28150 Method for preparing Pb-8"-alumina ceramic. 
Hellstrom, E.E. (to Dept. of Energy). US Patent Applica- 
tion 6-645,651. 30 Aug 1984. 15p. Contract AC04- 
76DP00789. 

A process is disclosed for preparing impermeable, polycrys- 
talline samples of Pb-8”-alumina ceramic from Na-8"-alumina ce- 
ramic by ion exchange. The process comprises two steps. The first 
step is a high-temperature vapor phase exchange of Na by K, fol- 
lowed by substitution of Pb for K by immersing the sample in a 
molten Pb salt bath. The result is a polycrystalline Pb-8”-alumina 
ceramic that is substantially crack-free. 
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26151 Method and apparatus for casting conductive and 
semi-conductive materials, Ciszek, T.F. (to t. of Energy). 
US Patent Ap lication 6-640,286. 13 Aug 1984. 21p. Con- 
tract AC02-83CH10093. 

A method and apparatus is disclosed for casting conductive 
and semi-conductive materials. The apparatus includes a plurality of 
conductive members arranged to define a container-like area having 
a desired cross-sectional shape. A portion or all of the conductive 
or semi-conductive material which is to be cast is introduced into 
the container-like area. A means is provided for inducing the flow 
of an electrical current in each of the conductive members, which 
currents act collectively to induce a current flow in the material. 
The induced current flow through the conductive members is in a 
direction substantially opposite to the induced current flow in the 
material so that the material is repelled from the conductive mem- 
bers during the casting process. 


28152 Pressure-volume-temperature relationships for 
normal deuterium between 18.7 and 21.0 K. Schwalbe, L.A.; 
Grilly, E.R. Alamos National Laboratory, Los 
Alamos, NM). Journal of Research of the National Bureau of 
Standards (United States); 89: No. 3, 227-250(Jun 1984). 

Analytical expressions are derived for the melting line and 
liquid equation of state of normal deuterium near the triple point. 
Melting pressures were measured between the triple point and 20.4 
K. These results combined with existing pressure measurements 
along the saturated liquid-vapor curve fix an accurate value, T / 
SUB tp/ =/18.723 K, for the triple-point temperature. Data for the 
isothermal compressibility and thermal expansion coefficients of the 
liquid were taken over the temperature and pressure ranges 18.8 to 
21.0 K and 4 to 70 bar, respectively. The liquid molar volume was 
measured at nine points below 20.4 K. All liquid PVT data are 
shown to be internally consistent. Measurements of the volume 
changes on melting are also presented. The heat of fusion and the 
solid molar volume at melting are deduced from these data. Also 
included are detailed comparisons of our results with existing data. 
A critical appraisal is given of all measured thermodynamic quanti- 
ties in this regime. 


28153 Raman study of glass/water interactions. Exarhos, 
G.J.; Conaway, W.E. (Battelle Pacific Northwest Lab., 
Richland, WA). Journal of Non-Crystalline Solids; 55: No. 3, 
445-449(Jun 1983). Contract AM06-70RL02225. 

Extensive investigations designed to understand mechanisms 
responsible for glass dissolution in aqueous media rely on quantita- 
tive solution analyses for leached species in addition to substrate 
analyses using surface sensitive probes (XPS, SEM, SIMS). Micros- 
tructural and surface atom distribution information afforded by 
these techniques require that the substrate be transferred to a high 
vacuum environment for the analysis. Such conditions may lead to 
alteration of the surface structure and bonding associated with the 
water/substrate interaction. In situ vibrational Raman measure- 
ments are reported for binary silicate glass fibers in contact with 
deionized water. Surface induced bonding changes resulting from 
ion exchange reactions with the glass and subsequent hydration of 
the structure followed by means of the observed Raman spectra. 8 
references, 2 figures. 
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28154 (CSIR-SR-CHEM—263) Annual report 1983 for 
the National Chemical Research Laboratory. (Council for 
Scientific and Industrial Research, Pretoria (South Africa). 
National Chemical Research Lab.). 1983. 171p. (In Afri- 
kaans). NTIS (US Sales Only), PC A08/MF AOl. File 
Number DE85700968. 

The activities of the National Chemical Research Laborato- 
ry for the year 1983 are discussed. Research was done in the fields 
of inalytical chemistry, inorganic chemistry, biological chemistry, 
corrosion, molecular biochemistry and organic chemistry. A 
method was developed to separate trace amounts of gallium from 
other elements, as well as a method for the separation of cobalt. 
Research was done on the reactivity pattern of a rutheniummethyl- 
acytonitryl complex. The Division of Biological Chemistry devel- 
oped a system for the continuinig cultivation of rumen bacteria on 


solid substrates. Methods were investigated to determine the degree 
in which various proteins can be destroyed in the rumen by bacte- 
Tia. 


(CSIR-SR-CHEM—265) Annual report 1984 for 
the National Chemical Research Laboratory. (Council for 
Scientific and Industrial Research, Pretoria (South Africa). 
National Chemical Research Lab.). 1984. 1799p. NTIS (US 
Sales Only), PC A09/MF A0Ol1. File Number DE85700969. 

The overall research achievements of the Laboratory are re- 
flected in the report. A systematic study of the distribution coeffi- 
cients of 46 elements with the macroporus cation-exchange resin, 
AG MP-S0, in aqueous hydrochloric acid and in hydrochloric acid- 
methanol mixtures, has been completed. Progress has been made in 
the separation of specific mixtures of elements, for example traces 
of magnesium from aluminium, tellurium from gold, cadmium, 
indium, selenium, bismuth, arsenic, and platinum metals and traces 
of gold from nickel. Methods have also been developed for the sep- 
aration of carrier-free gallium-67, iron-55 and iron-52 from cyclo- 
tron target materials. Synthetic studies have shown that alkenes, 
and cyclic polyolefins undergo facile hydrogen transfer reactions 
when coordinated to ruthenium atoms. Nuclear magnetic resonance 
and x-ray diffraction methods were used for the studies. Kinetic 
studies on triphenylphosphine replacement from corresponding 
square-planar diene-phosphine complexes of rhodium (I) and iridi- 
um (I) by chelating ligands have revealed that the rhodium (I) com- 
plex in contrast to indium (I) systems, appears to be more sterically 
crowded and reacts exclusively via a solvent assisted pathway. The 
interdivisional group dealing with structural problems had consider- 
able success in solving eighteen x-ray crystallographic problems 
during the year, and in making valuable contributions to aspects of 
the synthetic programmes through molecular mechanics studies. 


28156 (DOE/ER/10984—T2) Board on chemical sciences 
and technology. Progress report, May 15, 1982-May 14, 1983. 
Spindel, W. (National Academy of Sciences, Washington, 
DC (USA). Board on Chemical Sciences and Technology). 
12 Oct 1983. Contract FG01-81ER10984. 6p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85010849. 

The Board on Chemical Sciences and Technology (BCST) is 
one of the principal vehicles in Washington for addressing issues 
specific to chemistry and related disciplines. It calls attention to 
fields of chemical science that can contribute to the solution of na- 
tional problems, considers issues of importance to the community - 
whether in academia, industry, or government on which federal 
interagency cooperation would be productive, and identifies gaps in 
support for the chemical sciences, including biochemistry and 
chemical engineering. The Board consists of individuals of national 
stature, drawn from universities, industry, and government labora- 
tories, who are erverts in the chemical sciences and research man- 
agement. The Board develops projects, and organizes and oversees 
standing and ad hoc panels of the National Research Council which 
address specific issues relevant to chemical sciences and technolo- 
gy. In this way the Board responds to needs it identifies without 
losing sight of its broad responsibilities. BCST members provide li- 
aison with major federal agencies that support chemical research 
(DOD, DOE, NIH, NSF) in order to help identify ways to assist 
these organizations. Individual Board members also maintain liaison 
with non-governmental organizations such as the American Chemi- 
cal Society, the American Institute of Chemical Engineers, the 
Council on Chemical Research, the Chemistry and Biochemistry 
Sections of the National Academy of Sciences, and the National 
Academy of Engineering. The following BCST committees and 
subcommittees are described: committee to survey opportunities in 
the chemical sciences; committee on hazardous substances in the 
laboratory; committee on nuclear and radiochemistry; committee on 
separation science and technology; subcommittee on basic chemical 
research related to energy resources; subcommittee on the public 
perception of chemistry. A current roster of members of the BCST 
is included. 
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progress report period 

Ridge National Lab., TN (USA)). May 1985. Contract 
A R21400. 208p. NTIS, PC A10/MF A0O1; 1; GPO 
Dep. File Number DE85010586. 


Separate indexing was completed for 12 papers included in 
this annual progress report. 
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REFER ALSO TO CITATION(S) 26634, 26651, 26835, 26837, 26924, 26924, 
26939, 27020, 27369, 27369, 28038, 28219, 28323, 28625, 28700, 28806, 29583 


28158 (BNL—36372) Experimental method for measuring 

um reflection from surfaces. Berko, S.; Canter, K.F.; 
Lynn, K.G.; Mills, A.P. Jr.; Roellig, L.O.; Weber, M. 
(Brookhaven National Lab., Upton, NY (USA); Western 
Ontario Univ., London (Canada). Dept. of Physics; Bell 
Labs., Murray Hill, NJ (USA); City Coll, New York 
(USA)). Apr 1985. Contract AC02-76CH00016. 3p. (CONF- 
850169—11). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85010949. 


From 7. international conference on positron annihilation; 
New Delhi, India (6 Jan 1985). 

An experiment has been designed to measure the elastic re- 
flection coefficient of positronium (Ps) atoms from the surfaces of 
crystalline solids. The Brookhaven High Flux Beam Reactor is uti- 
lized to produce the isotope “Cu pellet with a specific activity of 
166 curies per gram in the positron channel. The radioactive pellet 
is then evaporated near a single crystal (110) tungsten substrate to 
produce epitaxial growth of single crystal copper (111) on the sub- 
strate. The beam is focussed to a smaller size for a planned series of 
experiments in surface physics. 


28159 (OE/ET/11384—T1) Aerosol analysis and emis- 
sion spectrometry with free jets. Final report. Fenn, J.B. 
(Yale Univ., New Haven, CT (USA). Dept. of Chemical 
Engineering). 31 Jan 1985. Contract FG01-78ET11384. 56p. 
NTIS, PC A04/MF A0Ol; 1; GPO Dep. File Number 
DE85010576. 


The initial objective of the research was to explore the possi- 
bilities of using small supersonic free jets in vacuo for two applica- 
tions in fossil fuel technology. In one the jet was used as a means of 
accelerating aerosol particles to impinge upon a transducer whose 
output signal would be proportional to the momentum and there- 
fore the mass of the particle. The other was to take advantage of 
rotational cooling along with the absence of vibrational relaxation 
during the expansion and thus to analyze for trace constituents in 
flue gas by means of infrared spectrometry. Some progress was 
made toward both of these objectives but more important results, 
we think, were embodied in a novel Electrospray Ion Source for 
mass spectrometric analysis of complex organic species, a new in- 
sight on the energy distribution in molecules undergoing elastic and 
inelastic scattering by surfaces and advances in the development of 
computational methods for describing the interaction between eva- 
porating and/or burning particles in the combustion of sprays and 
clouds. 64 refs. 


28160 (EDF—82H407453) Techniques for vanadium anal- 
ysis in airborne particles and in urine. Dubois, J.; Maffiolo, 
G.; Millancourt, B.; Pellenc, P.; Chinardet J.M.; Hispard, E. 
(Electricite de France, 78 - Chatou). Aug 1982. 12p. (In 
French). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85750970. 

After a brief survey on the risk of contamination of the per- 
sonnel by vanadium compounds produced by fuel-oils combustion, 
two methods for quantitative analysis of vanadium are described: 
X-ray fluorescence analysis for analysis of airborne vanadium parti- 
cles allowing the detection of 40 ng of vanadium per cubic meter of 
air and atomic absorption spectrophotometry with a graphite tube 
oven, for a direct determination of vanadium in urine from 2 micro- 

iter. 
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28161 (GJ/TMC—22) Development of solid thorium-232 
reference materials. Engelder, P.R.; Donivan, S.; Chess- 
more, R.B. SDOE Assistant Secretary for Nuclear 
Energy, Washington, DC. Remedial Action Projects Div.; 
Bendix Field Engineering Corp., Grand Junction, CO 
(USA)). May 1985. Contract AC07-76GJ01664. ar NTIS, 
PC A03/MF A01; GPO Dep. File Number DE85011453. 

Thorium-232 reference materials having a matrix similar to 
soil and uranium-mill tailings are necessary for ensuring uniform 
standardization among measurements performed by remedial-action 
contractors. A task was undertaken by the Technical Measurements 
Center (TMC) to prepare some 200 pounds each of three different 
concentrations of Th-232 reference material by diluting a thorium 
ore with soil. Target values for Th-232 content were 70, 30, and 10 
pCi/g. The recommended thorium-232 concentrations for the three 
reference materials are 71.2 +- 2.0 pCi/g, 30.5 +- 0.6 pCi/g, and 
10.2 +- 0.3 pCi/g. 


28162 (GSI—84-11, pp 427-429) Electron accelerator 
based system for assay of transuranic waste barrels. Ko- 
cimski, S.M.; Franks, L.A.; Caldwell, J.T.; Close, D.A.; 
Kunz, W.E.; Morgado, R.E.; Bieri, J.M. Sep 1984. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE84751787. (CONF-840529—). Contract AC08- 
83NV 10282. 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A complete assay system for 208-liter barrels containing 
transuranic wastes has been developed. The system consists of an 8- 
MeV commercial electron accelerator, neutron moderating cavity 
housing the waste barrel and containing neutron detectors, high 
resolution germanium gamma spectrometer, and X-ray radiography 
camera (both film and real time). The electron linac is used to 
produce bremsstrahlung and high-intensity pulsed neutron flux, 
both of which are used to interrogate the fissionable materials. The 
Differential Dieaway Technique is used to assay the amounts of fis- 
sile and fertile materials. The neutron flux is also used in the 
Prompt Gamma Activation Assay to determine and to quantify the 
matrix elements present in the barrels. This information is then used 
to correct the assay of fissionable material. The bremsstrahlung too, 
is also used by X-ray radiography system to further identify the 
matrix. 


28163 (INIS-mf—9481, pp 152-157) Determination of 


trace elements in waters and sediments by neutron activation 
analysis. Obrusnik, I. (Ustav Jaderneho Vyzkumu CSKAE, 
Rez (Czechoslovakia)). 1982. (In Czech). NTIS (US Sales 
Only), PC A1l0/MF AOl. File Number DE85780894. 
(CONF-8209269—). 

From Radionuclides and ionizing radiation in water manage- 
ment conference; Liberec, Czechoslovakia (8 Sep 1982). 

Methods are described of instrumental neutron activation 
analysis and neutron activation analysis with radiochemical separa- 
tion. Trace elements in water samples are concentrated by evapora- 
tion, lyophilization, extraction, ion exchange and electrochemical 
concentration. Tables are used to compare the results of the direct 
method, i.e., without previous concentration of water samples, with 
the method using lyophilization for concentration. Using NAA it is 
usually possible to determine Au, Br, Ca, Co, Cr, Eu, K, La, Na, 
Sc, U, Zn in waters, and in higher concentrations also As, Se, Ag, 
Sb and W. The nuclear characteristics and determinability limits are 
given of the said elements in water. INAA may also be used to ana- 
lyse bottom sediments after they have been dried and homogenized. 
In this type of sample it is usually possible to determine the follow- 
ing elements: Al, Ba, Cl, Cu, Dy, In, Mn, Sr, Ti, U and V by short- 
time activation (1 to 10 min), and As, Au, Br, (Cd), Ce, Co, Cr, Cs, 
(Cu), Eu, Fe, Ga, Hf, Hg, La, K, (Mo), Na, Rb, Sc, Se, Sm, Ta, 
(Zn) by several hours lasting activation. 


28164 (INIS-mf—9481, pp 166-171) Determination of 
®Co in high volumes of water samples. Kopuncova, T. 1982. 
(In Slovak). NTIS (US Sales Only), PC A10/MF AOI. File 
Number DE85780894. (CONF-8209269—). 

From Radionuclides and ionizing radiation in water manage- 
ment conference; Liberec, Czechoslovakia (8 Sep 1982). 
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The average annual release of Co and ®Co from a 
WWER-440 nuclear power plant where it is generated as a corro- 
sion product is within 0.37 GBq to 3.7 TBq. Samples of water and 
sediment were taken from the waste water channel of the Jaslovske 
Bohunice nuclear power plant and from the Dudvah river. The 
method of coprecipitation with iron hydroxide and subsequent se- 
lective precipitation by 1-nitroso-2-naphthol after dissolving the hy- 
droxides in hydrochloric acid was used for concentrating the ®°Co. 
The chemical yield of cobalt separation was 66+-2%. For compari- 
son the method was simultaneously tried of concentrating cobalt on 
Na pectate. After drying the sorbent was gamma-spectrometrically 
measured, as was the resulting precipitate from the first procedure. 
Samples of the sediment were dried and gamma-spectrometrically 
measured using a well type scintillation NaI(T]) crystal. The values 
of volume activity of the measured water are mostly statistically 
significant and exceed several times the value of minimum detecta- 
ble water activity. The activity of ®Co in the sediment is 10 to 30 
times higher than the volume activity of the water. 


28165 (INIS-mf—9482, pp 84) Use of some polymer foils 
for measuring dose rates and radiation doses in large radionu- 
clide radiation sources. Pesek, M. (Ustav pro Vyzkum, 
Vyrobu a Vyuziti Radioisotopu, Prague (Czechoslovakia)). 
Aug 1983. (In Czech). NTIS (US Sales Only), PC A08/MF 
AOl. File Number DE85780916. (CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


28166 (INIS-mf—9532, pp 143-144) In-vivo measurement 
of lithium in brain and kidneys. Vartsky, D. (Israel Atomic 
Energy Commission, Yavne. Soreq Nuclear Research 
Center); Cohen, S.H. (Brookhaven National Lab., Upton, 
NY (USA)). 1983. NTIS (US Sales Only), PC Al4/MF 
A01. File Number DE85780892. (CONF-831241—Summ.). 
From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 
Published in summary form only. 


28167 (KFK—3852) Applications of spontaneous laser 
Raman s opy in the nuclear fuel cycle. Gantner, E.; 
Steinert, D.; Freudenberger, M.; Ache, H.J. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Radiochemie; Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekt Wiederaufarbeitung und 
Abfallbehandlung). Dec 1984. 37p. (In German). (PWA— 
66/84). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE85751531. 

With a commercially available laser Raman spectrometer 
combined with a microscope (Raman microprobe) the applicability 
of this method to the analysis of liquid and solid samples from nu- 
clear fuel reprocessing has been studied. Till now, the determina- 
tion of U, TBP, and its degradation products in simulated organic 
and aqueous process solutions has been investigated and precipita- 
tion products containing zirconium and molybdenum have been 
analyzed with the Raman microprobe. The results obtained are de- 
scribed. 


28168 (LA-UR—85-1398) Rapid analysis of steels using 
laser-based techniques. Cremers, D.A.; Archuleta, F.L.; Dil- 
worth, H.C. (Los Alamos National Lab., NM (USA); 
Armco, Inc., Middletown, OH (USA)). 1985. Contract W- 
7405-ENG-36. 13p. (CONF-8504118—1). NTIS, PC A02/ 
MF A011; GPO Dep. File Number DE85010747. 

From 5. process technology conference on measurement and 
control instrumentation in the iron and steel industry; Detroit, MI, 
USA (14 Apr 1985). 

Based on the data obtained by this study, we conclude that 
laser-based techniques can be used to provide at least semi-quantita- 
tive information about the elemental composition of molten steel. 
Of the two techniques investigated here, the Sample-Only method 
appears preferable to the LIBS (laser-induced breakdown spectros- 
copy) method because of its superior analytical performance. In ad- 
dition, the Sample-Only method would probably be easier to incor- 
porate into a steel plant environment. However, before either tech- 
nique can be applied to steel monitoring, additional research is 
needed. 
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28169 (ORNL—6152, pp 93-114) Separations chemistry. 
File Number 


May 1985. NTIS, PC A10/MF AOl. 
DE85010586. 

In Chemistry Division annual progress report for period 
ending January 31, 1985. 

This research focuses on the fundamental role of molecular 
bonding and structure in determining the chemical selectivity and 
physical behavior of solvent extraction systems. The findings also 
apply directly to other phase-transfer separation systems involving 
ion-exchange resins or membranes. Several experimental approach- 
es are being used: (1) Systematic studies are being made of the sepa- 
rate effects of extractant structure and choice of metal ion on the 
extraction power of synergistic combinations of macrocyclic 
(crown ether) ligands and organic (sulfonic, carboxylic) acids. (2) 
More detailed equilibrium and other measurements are being per- 
formed on selected systems, including the extraction of alkali and 
alkaline-earth cations by crown ethers plus a sulfonic acid or a car- 
boxylic acid, double-salt formation in the alkylammonium extrac- 
tion of a molybdophosphate anion, and the aggregation behavior of 
a dialkylsulfoxide in a wet diluent. (3) Kinetic studies are being 
made of the extraction of uranium (VI) from phosphoric acid by a 
dialkylphosphoric acid and a trialkylphosphine oxide. (4) Structural 
studies are being made by x-ray diffraction of solid compounds and 
by NMR measurements of solutions related to selected extraction 
systems for alkaline-earth and uranium cations. 42 refs., 20 figs., 4 
tabs. 


28170 (PNL—5500-Pt.1, pp 93) Blood irradiator develop- 
ment. Hungate, F.P.; Weller, R.E. Feb 1985. NTIS, PC 
A07/MF AO0O1. File Number DE85009365. 

In Pacific Northwest Laboratory annual report for 1984 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

A fully portable blood irradiator has been developed to pro- 
vide continuous extracorporeal irradiation of circulating blood. The 
beta irradiation used typically reduces the numbers of circulating 
lymphocytes to less than 10% of the pretreatment level within 1-2 
weeks. It is anticipated that the device will be useful in suppressing 
early rejection of transplanted tissues or organs and in treating cer- 
tain blood diseases. In FY 1984 the authors developed a computer 
model to predict external radiation doses. They also demonstrated 
that the fuactioning of transplanted kidneys was protected from the 
early rejection process in dogs that received treatment with the ir- 
radiator. 


28171 (PNL-SA—11813) Determination of fission prod- 
uct noble metals by inductively coupled plasma atomic emis- 
sion spectrometry. Lautensleger, A.W. (Pacific Northwest 
Labs., Richland, WA (USA)). Oct 1983. Contract AC06- 
76RL01830. 18p. NTIS, PC A02/MF AOl1. File Number 
DE85008579. 

Since less than 1% of the naturally occurring world supply 
of ruthenium (Ru), rhodium (Rh), and palladium (Pd) is available 
from US sources, an alternative unexploited source is the Ru, Rh, 
and Pd created as fission products during the burnup of nuclear 
fuel. The Pacific Northwest Laboratory (PNL), is conducting a re- 
search program to develop a cost effective, waste management- 
compatible process for extracting noble metals from defense, and 
possible commercial, fission product waste. To extract noble metals 
from fission products using the gold-ore fire assay method, the fis- 
sion products containing the noble metals, are mixed with lead 
oxide, a reducing agent such as charcoal or flour, and glass forming 
materials. The glass forming materials are added so that after the 
noble metals have been separated, the radioactive waste will be en- 
closed in a glass matrix suitable for permanent storage. The mixture 
is fused and the lead oxide is reduced to the molten metal. During 
this reducing process, the molten lead separates the noble metals 
from the waste/glass mixture thus forming a lead ingot containing 
relatively pure noble metals. 5 references, 2 figures, 2 tables. 


28172 (PNL-SA—12761) Micro-scale methods for char- 
acterization of supercritical fluid extraction and fractionation 
processes. Smith, R.D.; Wright, B.W.; Udseth, H.R. (Pacific 
Northwest Labs., Richland, WA (USA)). Nov 1984. Con- 
tract AC06-76RL01830. 49p. (CONF-841121—16). NTIS, 
PC A03/MF A01; GPO Dep. File Number DE85010968. 
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From AIChE annual meeting; San Francisco, CA, USA (25 


Nov 1984). ; 

The development of new supercritical fluid extraction and 
fractionation processes requires exploration of wide ranges of fluid 
temperature and pressure. As the fluid phase becomes more com- 
plex, conventional methods become inadequate unless augmented 
by increasingly sophisticated analytical instrumentation. In addition 
to chemical complexity, analysis is often hindered by characteristics 
of the analyte which makes supercritical fluid extraction desirable 
(e.g., thermal lability). Micro-scale methods are described which 
address these problems while providing the additional benefits of 
speed, reduced cost, greatly reduced sample and solvent consump- 
tion, and safety. Techniques are described in which the fluid phase 
from micro-scale (0.005 to 5 ml) high pressure cells is sampled and 
analyzed in either continuous or periodic modes. The methods de- 
veloped in our laboratory utilize capillary supercritical fluid chro- 
matography and direct fluid injection-mass spectrometry (or their 
combination), in addition to conventional analytical techniques, for 
the characterization of complex supercritical fluid mixtures. The ap- 
plication of these methods to various extraction and fractionation 
processes involving CO: and NHs, solubility studies of simple and 
complex mixtures, and the study of rapid chemical processes in su- 
percritical water is described. New methods for the automated ex- 
amination of extraction processes using capillary chromatography 
are also described and their initial application illustrated. 


28173 (RRC—52) Spectrophotometric determination of 
uranium and thorium. Rajamoorthi, K.; Ravi, T.N.; Natara- 
jan, A.K.; Balasubramanian, G.R. (Reactor Research 
Centre, Kalpakkam (India)). 1982. 18p. NTIS (US Sales 
Only), PC A02/MF AO0O1. File Number DE85900953. 

A simple and rapid method for the determination of uranium 
and thorium in a mixture has been developed, based on measure- 
ment of the colors produced by the reaction of uranyl ions (UO2”* ) 
and thorium ions (TH“) with reagent thoron at different wave- 
length and different pH. This method is best suited to the determi- 
nation of 10 to 150 yg of uranium and 5 to 50 pg of thorium in 25 
ml of solution. The effects of many inorganic ions on uranium- 
thoron complex, alone and in a misture, were studied and the elimi- 
nation of some of their interferences was attempted. The precision 
and accuracy of this method were also studied. 8 refs., 4 figs., 4 
tabs. 


28174 (SAND—84-2061) Ionization detection of stimulat- 
ed Raman spectra. Esherick, P.; Owyoung, A. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1985. Contract 
AC04-76DP00789. 6p. (CONF-850345—23). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85010672. 

From Southwest conference on optics; Albuquerque, NM, 
USA (4 Mar 1985). 

Ionization-detected stimulated-Raman spectroscopy (IDSRS) 
is a new technique for high-sensitivity, high-resolution Raman stud- 
ies. The technique is based on resonant laser ionization detection of 
vibrationally-excited molecules produced via stimulated Raman 
pumping. In this paper we illustrate the sensitivity of IDSRS rela- 
tive to stimulated Raman gain spectroscopy by comparing spectra 
taken of the diatomic molecule NO using each technique. We then 
present more recent results on the application of IDSRS to a con- 
siderably larger molecule, benzene. These spectra, taken near 1600 
cm, cover the region where the nuie fundamental and nue+nuis 
combination band of benzene overlap to produce a particularly 
complex appearing spectrum. By taking advantage of the double- 
resonance capabilities of IDSRS, we are able to cleanly separate 
the contributions of each vibrational band and thereby greatly sim- 
plify their spectra. 20 refs., 5 figs. 


28175 Separation of aromatic hydrocarbons using bonded- 
phase charge-transfer liquid chromatography. Thomson, J.S.; 
Reynolds, J.W. (Bartlesville Energy Technology Center, 
OK). Analytical Chemistry; 2434-2441(Nov 1983). 

Five charge-transfer bonded phases, (triamine)silica (TA), [8- 
(2,4-dinitroanilino)octyl]silica (DNAO), [8-(2,4,6- 
trinitroanilino)octyl]silica (TNAO), [3-(2,4- 
dinitroanilino)propyl]silica (DNAP), and [3-(2,4,6- 
trinitroanilino)propyl]silica (TNAP), were compared for the com- 
pound class high-performance liquid chromatographic separation of 
aromatic hydrocarbons. The importance of structural and substitu- 
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ent effects on grouping of compounds by ring number was deter- 
mined by using 85 model compounds typically found in fossil faels. 
Although model compound studies predicted few differences be- 
tween the columns, analysis of three liquid fossil fuel samples 
showed the DNAP column grouped hydrocarbons most like earlier 
separations on alumina. Increasing the distance of the charge trans- 
fer group from the surface of the silica in the octylnitroaryl col- 
umns offered little advantage in grouping hydrocarbons by ring 
number, but may be of interest for specialized separation tech- 
niques. 24 references, 4 figures, 7 tables. 


28176 Performance evaluation of slurry-packed capillary 
columns for liquid chromatography. Gluckman, J.C.; Hirose, 
A.; McGuffin, V.L.; Novotny, M. (Indiana Univ., Bloom- 
ington). Chromatographia; 17: No. 6, 303-309(un 1983). 
Contract AC02-81ER60007. 

Fused-silica capillary columns with 200 ym internal diameter 
were efficiently packed with both 3 wm and 5 pm spherical Cis 
bonded-phase particles. Optimum packing conditions were deter- 
mined and column performance was then critically evaluated in 
terms of the reduced plate height as a function of both reduced ve- 
locity and solute capacity factor. Characteristic values for various 
column performance indices, such as the Knox separation imped- 
ance and the interparticle porosity, were also determined and found 
to be highly reproducible and similar to those of conventional col- 
umns. At optimum velocity, the column contribution to reduced 
plate height values appeared very close to the theoretical. The col- 
umns were found to tolerate samples of up to Sug with little loss of 
efficiency and were used in the high-resolution separation of coal- 
derived fluids. 30 references, 8 figures, 3 tables. 


28177 Design and synthesis of some polyaminopolycar- 
boxylic acids and the structural influence of their anions on 
the separation of actinides and lanthanides. Tse, P.K. Ames, 
IA; Iowa State Univ. (1983). 128p. University Microfilms 


Order No. 83-16,166.Contract W-7405-ENG-82. 


Thesis (Ph. D.). 

Investigation of some methods for the preparation of four 
polyaminopolycarboxylic acids: thiobis(ethylenenitrilo)-N,N,N’,N’- 
tetraacetic acid, N,N-bis(2-aminoethy])aniline-N’,N’,N”,N”’-tetraace- 
tic acid, bis(3-aminopropyl)ether-N,N,N’,N'-tetraacetic acid and 
N,N-bis[N’,N’-dicarboxymethyl-3-aminopropyl]-N- 
methylammonioacetate are reported. The coordinating properties of 
their anions with regard to lanthanide ions have been examined. Po- 
lyaminopolycarboxylates form 1:1 chelate species with trivalent lan- 
thanide ions in aqueous media. The stability constants of their metal 
chelate species depend upon the size of the chelating rings formed, 
the basicity of the middle atom in the chain, and the number of co- 
ordination points between anion and metal cation. Tracer level 
241 Am-155Ey cation-exchange experiments explore how the relative 
magnitude of the chelate stability constants affects the separation of 
members of the lanthanide and actinide series. 
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REFER ALSO TO CITATION(S) 26637, 26990, 28047, 28210, 28218, 28226, 
28228, 28241, 28656, 29381 


28178 (CEA-CONF—7299) Low frequency dynamics in 
water and aqueous solutions of ZnCl: a comparative investi- 
gation by Raman, Rayleigh wing and inelastic neutron scat- 
tering. Fontana, M.P.; Maisano, G.; Migliardo, P.; Bellis- 
sent-Funel, M.C.; Dianoux, A.J. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). Apr 1984. 
10p. (CONF-8404229—2). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85751074. 

From Workshop on sturcture and dynamics of water and 
aquecus solutions anomalies and their possible implications in biol- 
ogy; Grenoble, France (16 Apr 1984). 

In this paper we report the results of a comprehensive inves- 
tigation on the low (w < or approximately 400 cm™*) and very 
low (0.2 cm™? < or approximately » < or approximately 40 cm™*) 
frequency vibrational and structural dynamics in water and aqueous 
solutions of ZnCl. (for concentrations up to saturation). Time-of- 
flight inelastic neutron scattering and Raman spectroscopy were 
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used to obtain the vibrational frequency distributions and the fre- 
quency dependence of the Raman electron vibration coupling func- 
tion. Structural relaxation times were determined by depolarized 
Rayleigh wing scattering. The results, which confirm that these 
systems are best viewed as “locally amorphous solids”, are dis- 
cussed in terms of locally ordered, dynamically correlated patches 
in which structure and dynamics are strongly influenced by the 
solute, especially by its action on the water hydrogen bond. 


28179 (CEA-CONF—7300) Dynamics of protons in water 
and aqueous ZnCk solutions. Bellissent-Funel, M.C.; Kahn, 
R.; Dianoux, A.J.; Fontana, M.P.; Maisano, G.; Migliardo, 
P.; Wanderlingh, F. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). Apr 1984. 8p. 
(CONF-8404229—1). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85751073. 

From Workshop on sturcture and dynamics of water and 
aquecus solutions anomalies and their possible implications in biol- 
ogy; Grenoble, France (16 Apr 1984). 

We studied the diffusive motions of the protons in pure 
water and ZnCle aqueous solutions, using incoherent quasi-elastic 
neutron scattering. We showed that it is essential to take into ac- 
count the rotational motion of the water molecules; the associated 
characteristic relaxation time varies from 0.8 ps for H2O to 2°a ps 
for the saturated solution which is interpreted in terms of hindered 
rotations for the concentrated solutions. The translational linewidth 
is conveniently fitted over the whole Q-range, using the Random 
Jump Diffusion model for which the jump length turns out to be 
roughly the same for pure H2O and the saturated solution, fairly 
close to the distance between protons in the water molecule. 


28180 (CEA-CONF—7301) Dynamics of supercooled 
water studied by neutron scattering. Teixeira, J.; Bellissent- 
Funel, M.C.; Chen, S.H.; Dianoux, A.J. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Apr 1984. 8p. (CONF-8404229—3). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE85751075. 

From Workshop on sturcture and dynamics of water and 
aquecus solutions anomalies and their possible implications in biol- 
ogy; Grenoble, France (16 Apr 1984). 

Incoherent quasi-elastic and inelastic neutron scattering by 
water was performed in a temperature range extending to the su- 
percooled state. The analysis of the quasi-elastic spectrum separates 
two main components and gives two characteristic times. Their 
temperature analysis justifies the use of the Jump Diffusion model 
and suggests a mechanism for the hydrogen bond breaking. The in- 
elastic spectra extend until 600 MeV, i.e. covering the intramolecu- 
lar vibration region showing, for the first time, the stretching band. 


28181 (DOE/ET/33078—T1) Growth of purified calcium 


fluoride and magnesium fluoride and degradation of optical . 


properties by defects. Fredericks, W.J.; Collins, P.R. 
(Oregon State Univ., Corvallis (USA)). 1983. Contract 
AT06-80ET33078. 166p. NTIS, PC A08/MF A01; GPO 
Dep. File Number DE85011263. 

This report describes the purification and crystal growth 
portion of the research undertaken in this program. Several new 
devices for conducting chemical operations in isolated environ- 
ments were perfected. The precipitator/decanter system was the 
most important of these. Without it the very large number of pre- 
cipitate washing cycles required would have been prohibitive due 
to the time required using the older design. The purification proc- 
ess improved the purity of both fluorides. Precipitation of the alka- 
line earth carbonates from an alkaline solution was extremely effec- 
tive in removing alkali ions. The second stage of the process used 
ion-exchange to remove transition metal ions and to reduce the 
concentration of other alkaline earths. The third stage of the proc- 
ess was the precipitation and washing of the product fluoride 
which proved to be difficult because these fluorides form gels or 
sols when pure. At an ammonium fluoride concentration near 8M a 
satisfactory precipitate was obtained. Only after a long resting 
period could the precipitate be washed without converting to a gel 
or sol. Magnesium fluoride had a much greater tendency to form 
gels than the calcium salt. Crystal growth was attempted by a 
Stockbarger method using HF as the reactive gas. The remainder 
of this report describes the research on the effect of defects on the 
optical properties of optical materials. The Landau-Placzek ratio 
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and the method for calculating its theoretical value is described. 
This establishes a comparison standard for studies of doped crystals 
discussed in the remaining chapters of this report. As part of the 
preparation of the crystals for optical studies the distribution coeffi- 
cients for cadmium, calcium and lead were measured and are re- 
ported. 121 refs., 30 figs., 22 tabs. 


28182 (EUR—8934-DE/I) Measurements of the vapour/ 
liquefied equilibrium of the system H2O + H2SQ, in the 
presence of air as inert gas. Pt. 1. Hartmann, H. (Commis- 
sion of the European Communities, Luxembourg. Director- 
ate-General for Information, Market and Innovation). 1984. 
75p. (In German). Commission of the European Communi- 
ties, Luxembourg. Office of Official Publications of the Eu- 
ropean Communities. 

The layout and function of an inert gas equilibrium appara- 
tus is described, and the effects of high partial pressures on the 
phase equilibrium are measured. The measured data are in the same 
range as those presented by Lennartz, i.e. the effect of the partial 
inert gas pressure on the phase equilibrium is negligible. However, 
the data permit only a qualitative statement. Further, the phase 
equilibrium of the system HzO + H2SQ, is described for the con- 
centration range xsub(H2SO,)=0.3/1 and the temperature range t 
= 260°C/440°C. 


(EUR—8934-DE/II) Determination of mass trans- 
fer coefficients on the gas and liquid side and of equilibrium 
solubilities in the system SO2/O.-H2O. Pt. 2, Hartmann, H. 
(Commission of the European Communities, Luxembourg. 
Directorate-General for Information, Market and Innova- 
tion). 1984. 150p. (In German). Commission of the Europe- 
an Communities, Luxembourg. Office of Official Publica- 
tions of the European Communities. 

The paper describes SO. absorption and desorption measure- 
ments in a stirrer vessel operated in the low-pressure range (p < = 
50 bar). 


28184 (IC—84/90) Incommensurate pinning mechanism 
in KCP. Apostol, M.; Baldea, I. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jul 1984. 40p. NTIS 
(US Sales Only), A03/MF AOl. File Number 
DE85701 196. 

A new pinning mechanism (termed incommensurate) is put 
forward for K2Pt(CN),Brsub(0.3)x3.2H2O(KCP) based on the Q- 
quasi-modulated distribution of the bromine anions (Br-bar) along 
the chain axis (Q/2 being the Fermi momentum reduced to the first 
Brillouin zone). The different origins of the direct current (d.c.) 
thermally-activated gap and optical gap are thereby explained. The 
spectrum of the collective excitations (amplitudons and phasons) 
and the dielectric function are calculated for the charge density 
wave (CDW) state. Fair agreement is obtained with the optical and 
neutron scattering data. 


28185 (IC—84/118) Model for the structural transitions 
in Cusub(x)MoeSs. Amritkar, R.E. (International Centre for 
Theoretical Physics, Trieste (Italy)). Aug 1984. 12p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85701195. 

A model is proposed for the structural transitions in 
Cusub(x)MoeSs (2<x<3) using simple energy considerations. The 
free energy is obtained in the molecular field approximation. The 
model gives interesting phase diagrams for various values of the pa- 
rameters and explains the experimental x-T phase diagram reason- 
ably well. 


28186 (iS-T—1116) Nuclear magnetic resonance studies 
of amorphous silicon hydrides: proton spin dynamics. Fry, 
C.G. (Ames Lab., IA (USA)). Apr 1985. Contract W-7405- 
ENG-82. 203p. NTIS, PC Al0/MF A01; GPO Dep. File 
Number DE8501 1382. 

Thesis. 

The island size in amorphous silicon hydride has been esti- 
mated to be about 75 +- 30A for an assumed three-dimensional 
domain, or 40 +- 20A for a two-dimensional domain. These results 
were obtained using spin-diffusion via the Goldman-Shen experi- 
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ment. Arguments have been given to suggest that the interpretation 
of the Lorentzian line shape should be reexamined. Several reasons, 
and some calculations provide motive for interpreting the Lorent- 
zian line shape as due to monohydrides bonded to the interstitial 
surfaces parallel to the growth direction, where the surface has re- 
constructed to give the large than expected internuclear separations 
leading to the narrow Lorentzian line shape. A combination of 
spin-lattice relaxation measurements and the Carr-Purcell-Meiboom- 
Gill (CPMG) experiment led to the identification of two hydrogen 
environments in addition to the monohydride Lorentzian line shape 
and the clustered Gaussian line shape. The fact that the Lorentzian 
line shape is due to a random distribution gives part of the distribu- 
tion of monohydrides having nearest-neighbor separations so large 
that these monohydrides echo during a Hahn echo sequence. The 
information obtained from these experiments led to the conclusion 
that poor films have a small deviation in internuclear spacings, 
whereas good films have a much larger deviation in internuclear 
spacings. This result should be a good measure of the growth con- 
ditions during deposition. Molecular hydrogen is identified and 
quantified using the CPMG experiment. The decay rate of the m- 
He during the CPMG experiment gives a direct measure of the 
strongest residual proton-proton dipolar interaction, which then 
gives a lower limit of 10A for void dimensions. This result is a 
clear measure of the void size. 235 refs., 27 figs., 10 tabs. 


28187 (iS-T—1135) Enthalpies of formation in the sys- 
tems tantalum-sulfur and tantalum-aluminum. Schmidt, S.R. 
(Ames Lab., IA (USA)). Apr 1985. Contract W-7405-ENG- 
82. 169p. NTIS, PC A08/MF A01; 1; GPO Dep. File 
Number DE85011349. 

The enthalpies of formation of selected intermediate phases 
in the binary systems Ta-S and Ta-Al were determined via thermo- 
chemical measurements at 2 1000°C. The measurements of partial 
pressures of sulfur species were accomplished by the mass loss vari- 
ation of the Knudsen effusion method and led to the following 
AH*sub f,298/ values: TaeS: -41.8 kcal/mole, TagS: -48.6. Partial 
pressures of Al over condensed Ta-Al phases were obtained by the 
coupled mass loss-mass spectrometric version of Knudsen effusion, 
resulting in enthalpies of formation of: TaAls: -22.7 kcal/mole, 
TasAls: -22.6, FasAl: -8.2, TasAl: -10.4. Estimated error is +-0.7 
kcal/mol atoms in all cases. Data analysis leading to these values 
demonstrated agreement with the Neumann-Kopp rule for heat ca- 
pacities of solid compounds in the Ta-Al system but not for Ta-S 
phases. In the latter case, a derived set of free energy function 
values for Ta-S, required for agreement of 2nd law and 3rd law de- 
terminations of reaction enthalpies, was assessed as physically rea- 
sonable when compared to values for the component elements. 
Enthalpies of atomization for phases in each system were compared 
to those of chemically similar phases and were seen to be consistent 
with composition. Comparisons between the two systems suggest 
that Ta-S interactions are stronger than Ta-Al interactions in ener- 
getic terms. Evaluations of bond strengths and stabilities in transi- 

“tion metal sulfides and aluminides in general were based on features 
of the models proposed by Brewer and Engel and by Miedema. 
The relevance and adequacy of these models are discussed as ap- 
plied to the systems in question, and reasons for deviations from 
predictions by the models are proposed. 57 refs., 20 figs., 13 tabs. 


28188 (K/OA—5762) Liquid-phase compositions from 
vapor-phase analyses. II. Adaptation of the Prausnitz program 
to UF. and some of its potential impurities. Cochran, H.D.; 
Davis, W. Jr. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). Mar 1985. Contract AC05-840T21400. 75p. NTIS, 
PC A04/MF AOI; 1; GPO Dep. File Number DE85011521. 

There is an economic incentive to use vapor-phase samples 
of UF. for determining the concentration of impurities in cylinders 
of UFe rather than using liquid-phase samples, as has been done in 
the past. Calculation of liquid-phase concentrations from vapor- 
phase sample analyses would rely on a thermodynamic vapor-liquid 
equilibrium model. J.M. Prausnitz and coworkers have developed a 
suitable model based on the Hayden-O'Connell equation of state to 
account for vapor-phase non-idealities. This model has been imple- 
mented and tested. Molecular parameters for UF, and common im- 
purities have been obtained, and preliminary calculations have been 
made for representative impurity concentrations. The results of 
these calculations are compared with those of earlier calculations 
based on the Redlich-Kwong equation of state and Scatchard-Hil- 
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debrand regular solution theory. With the Prausnitz model, efforts 
to regress binary interaction parameters and vapor-phase associa- 
tion parameters from available data are continuing. Recommenda- 
tions are presented to sample and to analyze both vapor and liquid 
phases from UFe cylinders so that the model may be validated. 
After the remaining parameters have been obtained and after the 
model has been validated, the Prausnitz model should provide a 
sound basis for determining liquid-phase composition from vapor- 
phase sample analyses of UF. and its common impurities. 14 refs., 1 
fig., 20 tabs. 


28189 (ORNL—6152, pp 33-49) Aqueous chemistry at 
high temperatures and pressures. May 1985. NTIS, PC A10/ 
MF AO1. File ay DE85010586. 

In Chemistry Division annual progress report for period 
ending January 31, 1985. 

Studies on chemical and thermodynamic properties in aque- 
ous systems at high temperatures and pressures are of interest in 
this program. Results have broad basic implications regarding the 
factors that control solution processes of charged and uncharged 
species. Recent emphasis has been on the application of the isopies- 
tic and the calorimetric methods to the study of excess thermody- 
namic properties and has led to major advances in this field. Model- 
ing in the near-critical region is being advanced to include associa- 
tion behavior of electrolytes as previously derived from this pro- 
gram in dilute media using the conductance approach. Also, an ex- 
tension of the complete constant approach is being applied to the 
modeling of electrolyte behavior. Emf techniques are continuing to 
be applied to unravel complex speciation and recently for Cr(VI), a 
system metastable with respect to hydrogen. The redox reactions of 
halogens and the thermodynamics for their equilibria are being ex- 
tended. Previous results are being analyzed in terms of a model for 
the decomposition of acetic acid. Broadening of this program is 
planned as time permits to include emphasis on measurements of 
molal volumes to high temperatures and pressures as well as Raman 
spectroscopic and neutron scattering studies to provide more de- 
tailed pictures of the processes and species that occur. Results are 
continuing to be applied widely in steam generation, waste disposal, 
decontamination, geochemistry, geothermal energy extraction and 
chemical processing. 52 refs. 


28190 Synthesis of (trimethylsily])- and 
(trimethylgermy])allylphosphine. Schubert, D.M.; Norman, 
A.D. (Univ. of Colorado, Boulder). Inorganic Chemistry; 24: 
No. 7, 1107-1109(27 Mar 1985). Contract FG02-80CS83112. 

Previous syntheses of (CHs)sSi-substituted organophosphines 
have been limited to cases where R = alkyl and aryl; only recently 
have four-carbon or greater alkenyl-substituted compounds been 
prepared. Lower homologues, e.g., (CHs)sSiP(H)CH:CHChz2, 
could not be prepared. We have now investigated alternate synthe- 
ses of these and find that (CHs)sSil or (CHs)sGeBr with 
CH2CHCH2PH2 in the presence of (C2Hs)sN yield the new (tri- 
methylsilyl)- and (trimethylgermyl)allylphosphines. This work is 
described. 


28191 Direct preparation of organocadmium compounds 
from highly reactive cadmium metal powders. Burkhardt, 
E.R.; Rieke, R.D. (Univ. of Nebraska, Lincoln). Journal of 
Organic Chemistry; 50: No. 1, 416-417(8 Feb 1985). Contract 
AC02-80ER 10603. 

Three methods have been presented for the preparation of 
reactive Cd powders and Cd alloys. The alloy appears to be the 
most efficient substance for the preparation of organocadmium rea- 
gents containing alkyl and aryl halides with a variety of functional 
groups. 17 references, 3 tables. 


28192 Modification of benzene and carbon monoxide ad- 
sorption on Pt(111) by the. coadsorption of potassium or 
sulfur, Garfunkel, E.L.; Farias, M.H.; Somorjai, G.A. (Univ. 
of California, Berkeley). Journal of the American Chemical 
Society; 107: No. 2, 349-353(23 Jan 1985). Contract AC03- 
76SF00098. 

The effects of potassium and sulfur on the chemisorption of 
CO and benzene on the Pt(111) surface have been studied by ther- 
mal desorption spectroscopy (TDS). Potassium causes an increase 
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in the desorption peak temperature of CO and a decrease in that of 
benzene. Sulfur, on the other hand, causes a decrease in the desorp- 
tion peak temperatures for both benzene and CO. We interpret the 
effects of potassium on CO and benzene adsorption as electronic, 
while for sulfur, structural effects may dominate. 31 references, 9 


figures., 


28193 Ab initio molecular orbital study of the phenyl 
radical. Johnson, R.P. (Iowa State Univ., Ames). Journal of 
Organic Chemistry; 49: No. 25, 4857-4859(14 Dec 1984). 

Results of ab initio ROHE open-shell Hartree-Fock method 
of Davidson and CI (configuration interaction) calculations on dou- 
blet and quartet states of phenyl radical (CsHs) are described. In 
agreement with experiment, the lowest energy state is the o radical 
(17Ax), which is predicted to have a geometry similar to benzene. 
The two lowest 7 radical states (17B, and 17Ag) should have sub- 
stantially distorted geometries and will be highly polarized. Rela- 
tive energies (3-21G ROHF) at optimized (STO-3G ROHF) geome- 
tries are 17A; (0.0 eV), 17B; (2.81), 127A (3.77). Addition of polar- 
ization functions to C; decreases the 7A:-7B, gap to 2.68 eV. 18 
references, 2 figures, 3 tables. 


28194 Critical phenomena and thermodynamics of dilute 
aqueous sodium chloride to 823 K. Pitzer, K.S.; Li, Y. (Univ. 
= California, Berkeley). Proceedings of the National Acade- 

'y of Sciences of the United States of America; 81: No. 4, 
1268-1271(Feb 1984). 

Semiempirical equations are developed that represent the be- 
havior of dilute solutions of NaCl in water (steam) in the range 
723-823 K where ion pairing is extensive. This supplements the 
equations given earlier for more concentrated solutions. In this tem- 
perature range the system NaCl/H2O shows critical behavior with 
two phases below the critical pressure. The equations for the dilute 
solutions yield critical behavior. Though the equations for concen- 
trated solutions do not yield critical behavior at the critical pres- 
sure, only a very small interpolation function is required to connect 
smoothly the two equations. The ion-pairing equilibrium constants 
are reported as well as the Gibbs energies of hydration for both 
ions and ion pairs. 


28195 X-ray absorption near edge structure (xanes) stud- 
ies of the distribution of low-lying unoccupied states in PdCh. 
Sham, T.K. (Brookhaven National Lab., Upton, ‘ 
Chemical Physics Letters; 101: No. 6, 567-572(4 Nov 1983). 

L edge absorption spectra of PdCl, have been obtained with 
synchrotron radiation. These results are compared with those of Pd 
metal. Their near edge structure can be understood qualitively on 
the basis of dipole transition and the conventional description of 
bonding in these systems. 20 references, 5 figures. 


28196 Direct fluorination of diamond, graphite and vari- 
ous amorphous carbons. Margrave, J.; Badachhape, R. (De- 
partment of Chemistry, Rice University, Houston, Texas). 
ings - Electrochemical Society; 525-535(Aug 1983). 
(CONF-8308116—). 
From Workshop on the electrochemistry of carbon; Cleve- 
land, OH, USA (17 Aug 1983 
At temperatures as hi 1 as 600°C and F2 pressures up to 100 
PSI, in contrast with chemical intuition, one finds that solid fluoro- 
carbon phases, with variable stoichiometries, are formed when 
graphite is reacted directly with gaseous fluorine. Thus, CF /sub 
0.25 + 0.15/ and CF /sub x/ where 0.6 < X < 1.2 are known 
crystalline solid phases. Less-crystalline forms of carbon yield vari- 
ous perfluorocarbon liquids and greases. Ultimately, at temperatures 
in the 500-800°C range, most solid fluorocarbons disproportionate 
to CF,, CaF., CaFe, CsFs and other gaseous fluorocarbons. Once 
diamonds are surface-fluorinated at 600-700°C they become quite 
inert to oxidizing gases, including O2 and F2, at temperatures ap- 
proaching 1000°C. 


28197 Monte-Carlo/molecular dynamics study of the dif- 
fusional recombination kinetics of C/sub (a)/ + O/sub (a)/ 
— CO/sub (g)/ on Pt(111). Doll, J.D.; Freeman, D.L. 
Alamos National Lab., NM). Surface Science; 134: 769- 
776(1983). 

The diffusion constants for C and O adsorbates on Pt(111) 
surfaces have been calculated with Monte-Carlo/Molecular Dy- 
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namics techniques. The diffusion constants are determined to be D/ 
sub C/(T) = (3.4 x 107° e/sup-13156/T/) cm? s~! for carbon and 
D/sub O/(T) = (1.5 x 10-* e/sup -0989/T/) cm? s~! for oxygen. 
Using a recently developed diffusion model for surface recombina- 
tion kinetics an approximate upper bound to the recombination rate 
constant of C and O on Pt(111) to produce CO/sub (g)/ is found to 
be (9.4 x 10~* e/sup -0989/T/) cm? s~*. 16 references, 3 figures, 2 
tables. 


28198 rae a of hyperconjugation in trifluoramine oxide 
and related molecules using core and valence ionization poten- 
tials. rs - J.; Jolly, W.L.; Xiang, S.F.; Shreeve, 
J.M.; Kinkead, S A. (Univ. of California, keley). Journal 
of Fluorine Chemistry; 23: 389-397(1983). Contract ACO03- 
76SF00098. 

The oxygen, nitrogen and fluorine core binding energies of 
ONFs have been redetermined. The data indicate strong hypercon- 
jugation, with N-O 7-bonding and weak N-F o-bonding. The core 
and valence ionization potentials together indicate that the highest 
occupied molecular orbital HOMO(highest occupied mulecular or- 
bital) of ONFs (derived mainly from the O pz orbitals) is weakly 
antibonding. This result is consistent with other data if it is assumed 
that the latter orbital has considerable fluorine lone pair character 
and that the orbital derived mainly from the N-F o orbitals (at 
lower energy) has considerable N-O 7 character. The core and va- 
lence ionization potentials of OPF; and OPCl; indicate that the 
oxygen lone pair orbitals of these molecules are at lower energies 
than the corresponding hypothetical nonbonding oxygen p orbitals. 
These results imply significant participation of phosphorus 3d7 or- 
bitals in the P-O bonds. 12 references, 3 figures, 2 tables. 


28199 Interaction of oxygen with Bi(0001): kinetic, elec- 
tronic, and structural features. Taylor, T.N.; Campbell, C.T.; 
Rogers, J.W. Jr.; Ellis, W.P.; White, J.M. (Los Alamos Na- 
tional Lab., NM). Surface Science; 134: 529-546(1983). 

The interaction of oxygen with clean Bi(0001) was studied 
for adsorption between 118 and 296 K using LEED (low-energy 
electron diffraction), Auger, electron energy loss, and work func- 
tion measurements. Oxygen adsorption kinetics show an activated 
process with a dissociative sticking probability (< 10°‘) which 
smoothly decreases over two orders of magnitude up to saturation 
coverage. Changes in surface electronic properties indicate that an 
oxide-like bond is formed from the onset of adsorption. There is no 
evidence for a stable chemisorbed phase. LEED shows simultane- 
ous growth of epitaxial BiO(0001) and a V 3 overlayer. At 296 K 
the adsorption terminates after about three equivalent monolayers 
of BiO(0001). Periodic trends extended from the transition metal 
series suggest that local and atomic characteristic rather than long- 
range electronic properties determine the low reactivity of this sur- 
face toward Os. 23 references, 7 figures, 8 tables. 


28200 Gas-phase XPS study of iron cluster compounds. 
Beach, D.B.; Hoskins, J.L.; Jolly, W.L.; Smit, S.P.; Xiang, 
S.F. (Univ. of California, Berkeley). Journal of Electron 
Spectroscopy and Related Phenomena; 28: 299-302(1983). 
Contract AC03-76SF00098. 

Because of current interest in the function of iron clusters in 
catalytic systems and biological electron carriers, we have investi- 
gated the nature of the bonding in several simple iron cluster com- 
plexes using gas-phase X-ray photoelectron spectroscopy (XPS). 
We have restricted consideration to gas-phase spectra to avoid the 
problems of decomposition and charging that often occur in XPS 
studies of solids. The compounds studied are those which we have 
found to be sufficiently stable and volatile for study using our spec- 
trometer. The binding energies of the different clusters are com- 
pared. 11 references, 1 table. 


28201 Heteronuclear cross polarization of solid-state ‘*N 
NMR powder patterns. Pratum, T.K.; Klein, M.P. (Law- 
rence Berkeley Lab., CA). Journal of Magnetic Resonance; 
55: 421-437(1983). Contract AC03-76SF00098. 

The '*N-'H adiabatic demagnetization in the rotating-frame 
(ADRF) and spin-lock cross-relaxation processes are investigated in 
the regime in which the magnitudes of the radio frequency field 
(omega:) and quadrupolar interaction (omega/sub Q/) are of the 
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same order. The results observed are the consequence of single-, 
double-, and zero-quantum effects. The matching condition for vari- 
ous omega/sub Q/'s is investigated via the effect of the cross-relax- 
ation process on the appearance of **N NMR powder spectra. Data 
analysis shows that a simple but accurate treatment of the three- 
level system in terms of two matching conditions gives reasonable 
agreement with the experimental results. 26 references, 9 figures. 


of complexation of lanthanides 

by Thesis and acids. Choppin, G.R.; Bertrand, 

P.A.; Hasegawa, Y.; Rizkalla, E.N. (Florida State Univ. Ms 

Tallahassee). Inorganic Chemistry; 21: No. 10, 3722- 
3724(1982). 


The thermodynamic parameters (AG, AH, and AS) of forma- 
tion of the 1:1 complexes between lanthanide cations and benzoate 
and isophthalate anions were determined by potentiometric and ca- 
lorimetric titrations in aqueous solutions of 0.10 M (NaClQO,) ionic 
strength. The values for the benzoate complexes agreed with the 
general relationships for alkyl monocarboxylate complexation (e.g., 
log Bio. vs. pK/sub a/). Even though the isophthalate complexes 
must also involve interaction between the metal and a single car- 
boxylate group, the thermodynamic parameters differ from those 
for benzoate complexing. It is proposed that the enhanced stability 
of the isophthalate complexes is related to polarization of electronic 
charge from the unbound carboxylate group through the a7 system 
of the phenyl ring to the bonding carboxylate. 


28203 Ab initio molecular orbital studies of the structure 
and a of the BeALF; complex. Curtiss, L.A.; Hein- 
a . (Argonne National Lab., IL). International Jour- 

Quantum Chemistry, Symposium; No. 16, 285- 
291(1982) (CONF-820330—). 

From International symposium on quantum chemistry, 
theory of condensed matter, and propagator methods in the quan- 
tum theory of matter; a Beach, FL, USA (1 Mar 1982). 

Ab initio molecular orbital calculations have been carried 
out on the 1:2 metal halide complex BeAkFs using a minimal basis 
set. Seven possible structures with different fluorine bridging com- 
binations were considered. The most stable structure has D/sub 2d/ 
symmetry with a tetracoordinated beryllium in a tetrahedral config- 
uration. Generally, structures with high coordination numbers for 
beryllium were more stable than those with low coordination num- 
bers. A ring structure with beryllium in a trigonal configuration 
was also among the more favorable structures. 15 references, 1 
figure, 2 tables. 


28204 (UCRL-Trans—12034) Polonium. Mikheev, N.B. 
Translated from Chemiker-Zeitung ; vp(Sep 1978). Contract 
W-7405-ENG-48. 43p. NTIS, PC A03/MF A0l; 1; GPO 
Dep. File Number DE85007718. DE85007718 

This paper describes the discovery of polonium and its iso- 
topes and their nuclear properties. Various methods for the recov- 
ery of polonium from bismuth are described. Physical and chemical 
properties of polonium are discussed as well as the status and be- 
havior of polonium in solutions. Several uses for polonium are 
listed. 119 refs., 3 figs., 10 tabs. 
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REFER ALSO TO CITATION(S) 26572, 26602, 26647, 26763, 26765, 27800, 
28177, 28190, 28191, 28192, 28200, 28202, 28244, 28813 


28205 (ANL/ACL—85-2) Direct determination of metals 
in organic matrices by inductively coupled plasma-atomic 
emission spectrometry (ICP-AES). Huff, E.A. (Argonne Na- 
tional Lab., IL (USA)). Apr 1985. Contract W-31-109- 
ENG-38. 19p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85012015. 

The capability to do direct determination of metals in organ- 
ic matrices by inductively coupled plasma-atomic emission spec- 
trometry was established with equipment available in the Analytical 
Chemistry Laboratory at ANL. The method was optimized using 
xylene as the organic solvent, and data on the determination of ele- 
ments in oils, tri-n-butyl phosphate, and bis-(2-ethylhexyl) hydrogen 
phosphate reflect satisfactory detectability and precision. Although 
other solvents can be used, plasma properties are a function of sol- 
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vent composition; thus, different operating conditions have to be 
generated. The preparation of standards by serial dilution and sol- 
vent extraction techniques was investigated with satisfactory re- 
sults. 


28206 (BARC—1225) Bio-Organic Division progress 
report, 1980-1983. Choughuley, A.S.U.; Heble, M.R. (eds.). 
(Bhabha Atomic Research Centre, Bombay (India). Bio-or- 
ganic Div.). 1984. 175p. NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE85900979. 


Work on natural products both in the in vivo as well as in 
vitro systems have led to the isolation and characterization of a 
number of important natural products. Some of the compounds are 
undergoing detailed screening as anticancer, antiarthritic or antiin- 
flammatory agents. Work on ‘Kedarneli’ a well known indigenous 
drug for the cure of jaundice has also been undertaken. Using 
singly or doubly labelled precursors, biosynthesis of Tylophora 
alkaloids, physalins, piperamides, bakuchiol and some chromenes 
and flavones has been accomplished. In the area of plant tissue, 
organ and cell culture, micropropagation of sandalwood and mul- 
berry have been achieved and success in the propagation of oil 
palm is in sight. For the program on somatic cell hybridization, 
work on protoplasts of groundnut, Tylophora and sandalwood has 
been carried out. Over 350 plants have been screened for their in- 
secticidal, hormonal and antifeedant action. A number of phero- 
mones of insect pests of cotton, forest and orchard trees, potatoes 
and stored grains have been synthesized. A facile synthesis of n- 
triacontanol, a plant growth regulator has also been achieved. 


28207 (CEA-CONF—7508) Phase diagram and dynamical 
behavior of aggregated diethylhexyl phosphate solutions. 
Faure, A.; Tistchenko, A.M.; Chachaty, C. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). 1984. 19p. (CONF-8407121—1). NTIS (US Sales 
Only), PC A02/MF AO0O1. File Number DE85751564. 


From 5. international symposium on surfactants in solution; 
Bordeaux, France (9 Jul 1984). 

Sodium di-ethyl-2-hexyl phosphate NaDEHP/CsHe/H2O 
phase diagram has been explored: lyotropic liquid crystals have 
been identified in NaDEHP/H2O samples (lamellar, body-centered 
cubic and reversed hexagonal structures successively as the 
NaDEHP concentration increases), inverted micelles have been ob- 
served for weakly concentrated surfactant solutions in benzene. 
These solutions have been more extensively studied. Their static 
characteristics (cmc, aggregation number) have been determined by 
water 'H NMR chemical shift as well as by light and neutron scat- 
tering experiments. Dynamic behaviour of the surfactant molecules 
and of the micelles has been investigated by *'P, ‘°C and ‘H NMR 
relaxation at different frequencies, as well as the one of water mole- 
cules in the core of the aggregates by 170, ‘H and 7H NMR relax- 
ation. 


26208 (CONF-8305266—Absts., pp 1, Paper 5) Kinetics 
and mechanisms of reactions of metal carbonyls revisited. 
Basolo, F. (Northwestern Univ.). 1983. NTIS, PC A02/MF 
AO01. File Number DE85900467. 

From Annual spring symposium of Tri-State Catalyst Club - 
synthetic fuels; Lexington, KY, USA (18 May 1983). 

Homogeneous catalysis by transition metal organometallic 
compounds always requires ligand substitution of the metal com- 
plex in one or more of the steps involved. It is mainly such ligand 
substitution reactions of metal carbonyls and their derivatives that 
we studied 20 years ago, and that we now revisit. In the classical 
sense these reactions proceed either by a dissociative (S/sub N/1) 
or an associative (S/sub N/2) process. Using the Tolman 16-18- 
electron rule, it follows 16-e systems react by an S/sub N/2 mecha- 
nism and 18-e systems react by an S/sub N/1 mechanism. We 
showed years ago that this rule need not apply to 18-e systems with 
ligands capable of allowing the transfer of a pair of electrons from 
the metal to the ligand. New samples of such behavior are dis- 
cussed. Also discussed are the rapid (10'° faster) ligand substitution 
of 17-e complexes vs analagous 18-e complexes. Mention is made of 
a Lewis acid induced alkyl migration reaction. The possible signifi- 
cance of these phenomena to homogeneous catalysis is stressed. 
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(CONF-8305266—Absts., pp 1, Paper 7) Mecha- 
—_ of ruthenium-catalyzed linear dimerization of acryloni- 
trile. Burrington, J.D.; Tsou, D.T.; Maher, E.A.; Grasselli, 
R.K. (The Standard Oil Co. (Ohio), Cleveland). 1983. 
NTIS, PC A02/MF AO1. File Number DE85900467. 

From Annual spring symposium of Tri-State Catalyst Club - 
synthetic fuels; Lexington, KY, USA (18 May 1983). 

Linear dimerization of ‘acrylonitrile under hydrogen atmos- 
phere is catalyzed by ruthenium complexes to give 1,4-dicyanobu- 
tenes (1,4-DCB) as the major product. The mechanism of this reac- 
tion was studied by a deuterium labelling experiment and a detailed 
kinetic analysis. The rate dependence of the reaction is first order 
in ruthenium concentration, first order in Hz pressure and zero 
order in acrylonitrile concentration. When the reaction is carried 
out in a deuterium atmosphere, deuterium incorporation into prod- 
ucts and recovered reactants, deuterium scrambling, and a kinetic 
deuterium isotope effect (/sup k/H2//sup k/Dz = 5) are all ob- 
served. The major deuterium-containing species have only one deu- 
terium which occurs mainly a to cyano in dicyanobutene and £ to 
cyano in recovered acrylonitrile. Deuterium is also found in smaller 
amounts at all other possible positions. These results indicate a di- 
merization mechanism involving two successive olefin insertions, 
first into a ruthenium-hydride bond, and then into a ruthenium-alky] 
bond. Fascile B-hydride elimination of the resulting 1,4-dicyanobu- 
tylruthenium intermediate produces the observed linear dimer and 
regenerates the active ruthenium-hydride catalyst. Repeated revers- 
ible olefin insertion and B-hydride elimination are responsible for 
the observed deuterium incorporation and scrambling. The mecha- 
nisms are in contrast to those previously proposed which involve 
oxidative addition of vinyl-hydrogen bond of acrylonitrile to ruthe- 
nium complex and formation of bimetallic ruthenium-ruthenium 
bonded species. The present study indicates that steric and electron- 
ic factors all play important roles in directing the insertion reac- 
tions to make only linear dimer and that a hydride ligand and a 7- 
coordinated acrylonitrile are critical to dimerization activity. 


28210 (DOE/ER/10639—T2) Metal alkoxides: models 
for metal oxides. Alkoxide ligands in early transition metal 
organometallic chemistry. Chisholm, M.H. (Indiana Univ., 
Bloomington (USA). Dept. of Chemistry). 1985. Contract 
AC02-80ER10639. 14p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85011368. 

Structural analogies between polynuclear metal alkoxides 
and metal oxides have been noted, with the former providing 
models for subunits within the extended networks of the latter. An 
extensive organometallic chemistry supported by alkoxy ligands is 
emerging. Their facile interconversion between terminal and bridg- 
ing positions and between o? and (o? + 7) donors allows for 
easy uptake and release of substrate molecules. Key reports during 
the 1984 to 1985 period are: (1) the cleavage of C identical with O 
to carbido and oxo tungsten alkoxide clusters; (2) the coupling, co- 
coupling, and sometimes metathesis-like reactions (M = W) be- 
tween C idential with C, C identical with N and M identical with 
M bonds in Ma(OR)s compounds; (3) unusual B-hydrogen effects in 
dinuclear alkyl-alkoxides of molybdenum; and (4) the isolation of 
Mo-Mo quadruply bonded compounds supported by alkoxide li- 
gands. Recent developments have led to general synthesis of hydri- 
doditungsten alkoxide anions W2(u-H)(ORs~ which have been iso- 
lated as sodium salts. New nitrido and amido clusters have been dis- 
covered, Moa(ys-N)2(OPr/sup i/i2 and Ws(ys-NH)OPr/sup i/o 
which may provide models for the Haber synthesis of NHs from No 
and Ho. 


28211 (DOE/ER/13022—1) Selective transformation of 
carbony! ligands to organic molecules. Progress report, Sep- 
tember 1, 1984-August 31, 1985. Cutler, A.R. (Rensselaer 
Polytechnic Inst., Troy, NY (USA)). 10 May 1985. Contract 
AC02-82ER13022. 16p. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE85011919. 

Progress report for this reporting period covers: (1) carbon 
monoxide fixation and synthesis reactions which includes C.-C; ox- 
ygenated ligands and carbohydrate chemistry; (2) eta’/eta*-indeny] 
tautomerization in promoting coordinated ligand reactions; (3) bi- 
metallic activation of coordinated ligands which covers bimetallic 
eta (eta'-C,O) acetyl complexes and bimetallic p-(eta?-C,O) acetyl 
complexes. Some of the accomplishments include the following: in- 


corporation of two carbonyls into the C,-carbalkoxymethyl Fe 
complexes; conversion of the carbomethoxymethyl ligand on 
FpCH2CO2Me into the Cs organic dimethyl malonate; investigation 
of synthesis reactions on transition organometallic complexes that 
incorporate CO ligands into a growing alkoxymethylene chain; and 
synthesis of Fe-Zr and Fe-W bimetallic u-(eta'-C,O) acetyl com- 
plexes. 


28212 (DOE/FE/60181—135) Methanol chemical ioniza- 
tion of ketones and aldehydes. Miller, D.; Hawthorne, S. 
(North Dakota Univ., Grand Forks (USA). Energy Re- 
search Center). May 1985. Contract FC21-83FE60181. 3p. 
(CONF-8505123—2). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85012016. 

From ASMS annual conference on mass spectrometry and 
applied topics; San Diego, CA, USA (26 May 1985). 

The identification of many organic species in coal-derived 
products is difficult because of the extremely complex nature of 
these samples, the lack of appropriate standard compounds, and the 
often ambiguous nature of conventional electron impact (EI) spec- 
tra. Chemical ionization (CI) mass spectrometry using class-specific 
reactions between reagent ions and sample species has been used to 
identify several compounds in complex mixtures including aromatic 
amines, alcohols, ethers, carboxylic acids, and alkyl benzene iso- 
mers. New chemical ionization mass spectra of aldehydes and ke- 
tones using methanol as a reagent gas are reported here. The mass 
spectrum of the aldehydes and ketones studied shows a pseudomo- 
lecular ion at [M + H]*, the addition of [CHsOH2]* and dimer for- 
mation with the addition of H*. Aldehydes also show a loss of 
water at M - 17. Methanol chemical ionization mass spectra of 2- 
octanone and 2-octanal are shown in Figures 1 and 2. The ions at 
m/z 257 are attributed to an octanone or octanal dimer with the 
addition of H*. The ions at m/z 129 and 161 are attributed to [M 
+ H)* and [M + CH;OH:]*, respectively. Generally, the major 
ions observed in the ketone spectra were the [M + H]* and [M + 
CH;OH2]* with the pseudomolecular ion being the base peak. Al- 
dehyde spectra contained the same two major ions, [M + H]* and 
[M + CH;OH2]*, and an ion corresponding to the loss of water 
from the pseudomolecular ion. Dimer formation with the addition 
of H* was observed in the spectra of each of the aldehydes and 
ketones tested. 2 figs. 


28213 (DOE/PC/70791—T1) Studies in chemical and 
electrochemical coal conversion. Technical progress reports, 
August 1, 1984-October 31, 1984; November 1, 1984-January 
30, 1985, Kubiak, C.P. (Purdue Univ., Lafayette, IN (USA). 
Dept. of Chemistry). 1985. Contract FG22-84PC70791. 6p. 
NTIS, PC A02/MF A0Ol1; GPO Dep. File Number 
DE85010188. 

The work encompasses three areas of study: (1) mechanistic 
studies of the Water Gas Shift (WGS); and (2) direct utilization of 
the H,O/CO reducing equivalent in the catalytic synthesis of 
chemicals. We had established earlier that new 
bis(dimethylphosphino)methane (dmpm) bridged palladium com- 
plexes were active WGS catalysts in aqueous solutions. Our study 
of dmpm bridged palladium complexes has recently focussed on 
their organometallic chemistry in water and the study of the chem- 
istry of the intermediates formed in situ during WGS catalysis. In 
efforts to exploit the water solubility of these complexes, we are 
presently investigating the carbonylation of alcohols, ROH, in the 
presence of alkyl halides, R’X, to give esters, R'COR, using two 
phase aqueous/organic systems. When a water/toluene system, in 
which the PdsChk(dmpm) catalyst exists primarily in the aqueous 
layer, is charged with PhOH, PhCH2Cl, and CO, catalytic quanti- 
ties of PhOCCh2Ph are recovered from the toluene phase. It is 
found that WGS catalysis competes with phenol carbonylation/es- 
terification under the conditions employed. The means of optimiz- 
ing this reaction are now under study. This work holds promise as 
a means of circumventing the often cited disadvantage of difficult 
product/catalyst separations in homogeneous catalytic systems. 2 
refs., 1 fig. 
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26214 (LBL—19510) Picosecond studies of excited state 
proton transfer reactions. Webb, S.P. (Lawrence Berkeley 
Lab., CA (USA)). r 1985. Contract AC03-76SF00098. 

180p. NTIS, PC Oo MF AOl; 1; GPO Dep. File Number 
DE85012548. 

The detailed kinetic processes for the excited state proton 
transfer (ESPT) of 1-naphthol in HO and D.O are investigated. 
This process is studied using both time dependent and steady state 
techniques. This work has resulted in the most accurate determina- 
tion yet made for the many, excited state rate constants for this 
system. Previously unobtainable measurements of the extremely 
faint fluorescence of the 1-naphthol neutral species are carried out 
using time resolved and steady state methods. Questions regarding 
the nature of the solute/solvent system are discussed with respect 
to the effect of the solvent on the excited state processes. The use 
of the proton transfer process as a probe of solvent interactions is 
also considered. 70 refs., 45 figs., 15 tabs. 


28215 (ORNL—6152, pp 130-146) Catalysis. May 1985. 
NTIS, PC A10/MF A011. File Number DE85010586. 

In Chemistry Division annual progress report for period 
ending January 31, 1985. 

Substantial advances have been made in defining the role 
that single electron transfer reactions play in the chemistry of 
molten salt hydrocracking catalysts. Studies of the catalytic reac- 
tions of 1,2-diarylethanes in SbCls-rich melts provided a basis for 
discriminating between the redox and Lewis acid functionalities of 
these catalysts. When oxidation to form radical cations was carried 
out homogeneously with added oxidants, the oxidation rates were 
very sensitive to changes in melt acidity because of the effect that 
this parameter has on the complexation of the neutral heteroaroma- 
tics. When the solvent acted as the homogeneous oxidizing agent, 
there was an additional complication due to the slow reduction ki- 
netics of Sb(III). Research on the molten Lewis acids GagCl,s and 
GaeBre showed these materials to be hydrogen transfer catalysts 
and oxidizing agents with respect to polycyclic arenes. The re- 
duced species in these oxidation reactions is Ga*. Studies of catalyt- 
ic properties of solid surfaces are described. This effort involves the 
development of low-energy ion scattering to probe surface struc- 
ture and bonding geometry, and the application of various electron 
spectroscopies to study metal sulfide surfaces. Using ion scattering, 
the adsorption of S: on Mo(001) and the surface topography of 
amorphous metal surfaces have been examined. The appropriate po- 
tentials which describe the ion-solid interaction were also measured. 
Design work and initial construction have continued on a uhv/re- 
actor system which will couple a high pressure reaction cell to a 
uhv surface analysis chamber. The system will be used to correlate 
reactivity and surface properties of metal sulfides. 28 refs., 6 figs., 2 

bs. 


rea , -178) Chemical applications 
of artificial in 985. NTIS, PC A10/MF AO1. 
File Number DES5010586.. 

In Chemistry Division annual progress report for the period 
ending January 31, 1985. 

The computational chemistry projects in this section utilize a 
combination of nonnumerical and numerical techniques. Chemical 
problems which are not suited for strictly algorithmic solutions can 
sometimes be solved with expert systems methods and other tech- 
niques from the field of artificial intelligence. These projects are 
funded through a variety of sources including the Department of 
Defense and the Department of the Treasury. 6 refs., 2 figs. 


28217 Formyl, acyl, and carbene derivatives of Fes(j1s- 
EPh),(CO)) (E = N, P). Unique examples of carbene-nitrene 
and carbene-phosphinidene coupling. Williams, G.D.; Geof- 
froy, G.L.; Whittle, R.R.; Rheingold, R.L. (Pennsylvania 


State Univ., University Park). Journal of the American 
Chemical Society; 107: No. 3, 729-731(6 Feb 1985). 

Method of preparation, results of structural analysis and sta- 
bility of the derivatives of the title compounds are described. 
Fes(js - NCsHs)(CO)e [(OCHsCH2)CeHs] contains both nitrene and 
carbene ligands which are well separated since the carbene has re- 
placed one of the original cluster carbonyls. The authors believe 
that this cluster complex is the first to be synthesized containing 
both of these ligands. Fes(us - PCsHs)[y - CsHsP = C(OCHsCHz)]} 
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(CO)s has a structure which illustrates the coupling of phosphini- 
dene and carbene ligands. 17 references, 2 figures. 


28218 Critical deactivating modes for the metal-2,2'-bi- 
pyridine or -1,10-phenanthroline MLCT excited states. 
Kober, E.M.; Meyer, T.J. (Univ. of North Carolina, Chapel 
Hill). Inorganic Chemistry; 24: No. 1, 106-108(2 Jan 1985). 
Coordinates for the ligands were taken from vibrational 
structures of Ru(bpy)s/sup 2+9/ and Fe(phen)s/sup 2+ 10, (bpy-bi- 
pyridines; phen-phenanthrolines). The discussion is limited to the 
lowest pi* orbital. The diprotonated species were used as crude 
models for the metal-coordinated species. The results of the analysis 
indicate that bpy and phen are nearly equiv in the role they play as 
chromopheric ligands. 26 references, 1 figure, 2 tables. 


28219 Functionalized 13-crown-4, 14-crown-4, 15-crown- 
4, and 16-crown-4 compounds: synthesis and lithium ion com- 
plexation. Czech, B.P.; Babb, D.A.; Son, B.; Bartsch, R.A. 
(Texas Technological Univ., Lubbock). Journal of Organic 
Chemistry; 49: No. 25, 4805-4810(14 Dec 1984). Contract 
AS05-80ER 10604. 

Seven novel (benzyloxy)methyl-substituted crown ethers 
with four ring oxygens and 13-, 14-, 15-, and 16-membered po- 
lyether rings are synthesized and their lithium and sodium cation- 
binding abilities are assessed by solvent extraction of the aqueous 
alkali metal picrates. Strongest lithium ion complexation is observed 
with [(benzyloxy)methy]]-14-crown-4 compounds. 28 references, 1 
figure, 2 tables. 


28220 Synthesis of 16-fluoroestrogens by unusually facile 
fluoride ion displacement reactions: prospects for the prepara- 
tion of fluorine-18 labeled estrogens. Kiesewetter, D.O.; Kat- 
zenellenbogen, ‘J.A.; Kilbourn, M.R.; Welch, M.J. (Univ. of 
Illinois, Urbana). Journal of Organic Chemistry; 49: No. 25, 
4900-4905(14 Dec 1984). Contract FG02-84ER60218. 

16a-Fluoroestradiol and 168-fluoroestradiol can be prepared 
by the reaction of fluoride ion with the opposite corresponding epi- 
meric [[(trifluoromethyl)sulfonylJoxy]estrone precursors, followed 
by stereoselective reduction to the 178-estradiols. The related 17B- 
ethynyl compounds can be prepared by ethynylation of the fluor- 
oestrones. Stereochemical assignments, suggested by known reac- 
tion stereoselectivities, are supported by extensive 'H and ™F 
NMR analyses. The fluoride ion displacement reactions operate 
rapidly and efficiently at room temperature, even with low concen- 
trations of fluoride ion. This rapid and convenient fluorination 
method is adaptable to the preparation of fluorine-18 labeled estro- 
gens that may be useful as breast tumor imaging agents. 18 refer- 
ences, 1 tables. 


28221 Antihypertensive neutral lipid. Snyder, F.L.; 
Blank, M.L. (to Dept. of Energy). US Patent Application 6- 
665,214. 26 Oct 1984. 12p. Contract AC05-760R00033. 

The invention relates to the discovery of a class of neutral 
acetylated either-linked glycerolipids having the capacity to lower 
blood presure in warm-blooded animals. This physiological effect is 
structure sensitive requiring a long chain alkyl group at the sn-1 po- 
sition and a short carbon chain acyl group (acetyl or propionyl) at 
the sn-2 position, and a hydroxyl group at the sn-3 position. 


28222 Method for removing chlorine compounds from hy- 
drocarbon mixtures, Janoski, E.J.; Hollstein, E.J. (to Dept. 
of Energy). US Patent Application 6-655,598. 29 Sep 1984. 
10p. Contract AC0O1-78ET11041. 

A process for removing halide ions from a hydrocarbon 
feedstream containing halogenated hydrocarbons wherein the con- 
taminated feedstock is contacted with a solution of a suitable oxi- 
dizing acid containing a lanthanide oxide, the acid being present in 
a concentration of at least about 50 weight percent for a time suffi- 
cient to remove substantially all of the halide ion from the hydro- 
carbon feedstock. 


28223 Generalized valence bond description of simple 
ylides. Dixon, D.A.; Dunning, T.H. Jr.; Eades, R.A.; Gass- 
man, P.G. (Argonne National Lab., IL). Journal ‘of the 
American Chemical Society; 105: No. 24, 7011-7017(1983). 
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The electronic structures of the simplest ylides of nitrogen, 
oxygen, phosphorus, and sulfur have been determined from ab 
initio molecular orbital theory at the generalized valence bond 
(GVB) + POL-CI level. The calculations were performed with 
double-zeta quality basis sets augmented by polarization (d) func- 
tions on the heavy atoms and a set of diffuse s and p functions on 
carbon. The energies for the internal proton-transfer reaction to 
form the ylide from its most stable isomer, CHsXH/sub n/ — 
CH.” XH/sub n+1/*, are 52.5, 66.3, 82.9, and 92.8 kcal/mol for X 
= P,N, S, and O, respectively, at the GVB + Pol-ClI level. GVB 
orbitals for CHs NH2, CHsOH, CHsPH2, and CHsSH are presented. 
Differences in bonding, specifically for the lone pairs, between first- 
and second-row elements are discussed. The GVB orbitals for the 
ylides are discussed and are employed in a description of the bond- 
ing in these species. 30 references, 11 figures, 2 tables. 


28224 Crystal and molecular structure and circular dich- 
roism spectra of (-)-2,3-bornanedione a- and #-hydrazones. 
Cullen, D.L.; Mangion, M.M.; Crist, B.V.; Lightner, D.A. 
(Connecticut College, New London). Tetrahedron; 39: No. 
5, 733-742(1983). 

The structures of the a- and B-hydrazones of (-)-bornane-2,3- 
dione, CioHisN2O were confirmed as the 3E and 3Z geometric iso- 
mers, respectively, from 3-dimensional counter data. Both crystal- 
lize in the orthorhombic space group P2/sub 1/ 2/sub 1/ 2 sub I/ 
with Z = 4. Call dimensions are 6.832(1), 11.526(3), 12.883(2) A for 
the a-isomer and 7.313(1), 11.214(2), 12.681(1) A for the B-isomer. 
Both were solved by direct methods and refined by full matrix least 
squares. In contrast to 2,3-bornanedione, which has an unusually 
long (1.540 A) sp?C(2)-sp?C(3) bond length, the hydrazones have a 
more normal C(2)-C(3) bond length (1.469 A). Intermolecular N- 
H...N H-bonding exists in the crystals of both the a- and B-hydra- 
zones; in the B-isomer there is also clearly an intramolecular N- 
H...0=C H-bond. For each isomer there is a small right-handed 
skew sense (a: +4.5°, 8: +2.5°) to the torsion angle formed about 
O=C-C=N. Both isomers exhibit (-) Cotton effects near 350 
nm in their circular dichroism spectra in a KBr matrix or in diox- 
ane solution, but become (+) in n-heptane. Analysis of the ™°C- 
NMR spectra of the a- and B-hydrazones is discussed. 22 refer- 
ences, 6 figures, 7 tables. 


28225 Flip-flop hydrogen bonding in a partially disor- 
dered system. Saenger, W.; Betzel, C.; Hingerty, B.; Brown, 
G.M. (Max-Planck-Institut fuer Experimentelle Medizin, 
Goettingen, West Germany). Nature (London); 296: 581- 
583(8 yo 1982). Contract W-7405-ENG-26. 

Cyclodextrins have proved useful as model systems for the 
study of hydrogen bonding. A neutron diffraction study of B-cyclo- 
dextrin (8-CD) was carried out at the Oak Ridge high flux isotope 
reactor to determine whether there is any well defined hydrogen 
bonding in disoriented systems. In B-CD there are 19 hydrogen 
bonds of the type O-H...H-O. In these bonds, oxygen atoms are in 
the normal O-H...O distance range, but two statistically half-occu- 
pied H atoms are arranged between them. The fact that the H...H 
separation of about 1 A is so short that the two H atoms positions 
are mutually exclusive suggests an equilibrium between two states: 
O-H...0 = O...H-O. Of the two H atoms only one is in hydrogen- 
bonding contact at a given time: the other one is flipped out to 
form a hydrogen bond with an adjacent acceptor group and vice 
versa. Because long hydrogen-bonding chains are involved in a co- 
operative, concerted motion, the term flip-flop hydrogen bond has 
been coined. This study demonstrates that hydrogen bonds are op- 
erative in disordered systems and display dynamics even in solid 
state. 


28226 Octakis(trimethylsilyl)cyclotetrasilane. A _ stable 
peg ge from a silylene precursor. Chen, Y.S.; 

P. (Washington Univ., Saint Louis, MO). Organo- 
pens eg 1: No. 10, 1 10-1412(1982). 

Liquid-phase pyrolysis of neat 
methoxytris(trimethylsilyl)silane leads to the formation of 
octakis(trimethylsilyl)cyclotetrasilane. This stable molecule has been 
characterized, and the preliminary results of the x-ray structure de- 
termination indicate that the four-membered ring is planar. The in- 
termediacy of tetrakis(trimethylsilyl)disilene is strongly indicated, 
but several alternatives are considered for its conversion to the cy- 
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clotetrasilane and for its formation. It is suggested that insertion of 
a silylene into its own precursor, followed by direct 8 elimination 
to the disilene or by a elimination to a new silylene followed by 
rearrangement to the disilene, should both be considered in addition 
to silylene dimerization as the mechanism for disilene formation 
under these conditions. 


28227 Synthesis of carbon-13 labelled carboxylic acids 
via organoborane reactions. Kabalka, G.W.; Delgado, M.C.; 
Sastry, U.; Sastry, K.A.R. (Univ. of Tennessee, Knoxville). 
Journal of the Chemical Society, Chemical Communications; 
1273-1274(1982). 

13.Labelled carboxylic acids are readily synthesized via the 
reaction of organoboranes with ™C-enriched carbon monoxide; 
functionally substituted acids are efficiently prepared via a carbony- 
lation-oxidation sequence. 


28228 Nonphotochemical hole burning and the nature of 
amorphous solids. Stout, R.P. Ames, IA; Iowa State Univ. 
(1981). 14lp. University Microfilms Order No. 82- 
09,178.Contract W-7405-ENG-82. 

Thesis (Ph. D.). 

Nonphotochemical hole burning in the absorption spectra of 
impurity molecules dissolved in amorphous solids has been studied 
for several impurity-host systems. These systems are divided into 
four classes according to holeburning occurrence and hole shape. 
The hole formation mechanism and possible explanations for each 
class of holes are discussed. Hole burning of tetracene in 3:2:2 glyc- 
erol/dimethylsulfoxide/N,N-dimethylformamide was studied as a 
function of burn temperature (T/sub B/), and annealing (hole disap- 
pearance) was studied for T > T/sub B/. Hole widths show that 
the pure dephasing of the impurity electronic state is orders of 
magnitude faster than found in crystalline media. This anomalously 
fast dephasing is explained by a theory considering the excited im- 
purity to interact with two level systems (TLSs) in the host solid 
which undergo rapid phonon assisted tunneling transitions involv- 
ing very low frequency phonons. The relationship between this 
theory and similar theories for TLS dephasing of fluorescence tran- 
sitions of rare earth ions in inorganic glasses is discussed. A new 
interpretation for the fluorescence linewidths of Pr** in inorganic 
glasses using the theory described here and the two-phonon Raman 
line broadening theory is given. A new theory is developed to ex- 
plain the annealing process. The TLS barrier height is allowed to 
vary with the order parameter of an order-disorder transition as- 
sumed to be characteristic of amorphous solids. A constant distribu- 
tion of critical temperatures based on the degree of local ordering 
of the host solid gives a linear intensity decrease with annealing 
temperature as observed for thermally activated barrier crossings. 
This theory is shown to be consistent with the hole formation and 
dephasing theories and all existing data. 


4004 Electrochemistry 
REFER ALSO TO CITATION(S) 27112, 27192, 27743, 28045, 28079 


28229 Electrochemical ~oe studies in open cav- 
ities. Somerscales, E.F.C.; Kassemi, M. (Rensselaer Poly- 
technic Institute, Troy, NY). Journal of Applied Electrochem- 
istry; 15: No. 3, 405-413(May 1985). 

Experimental measurements on free convection mass transfer 
in open cavities are described. The electrochemical deposition of 
copper at the inner surface of a cathodically polarized copper cyl- 
inder, open at one end and immersed in acidified copper sulfate was 
used to make the measurements. The effects on the rate of mass 
transfer of the concentration of the copper sulfate, the viscosity of 
the solution, the angle of orientation, and the dimensions of the cyl- 
inder were investigated. The data are presented as an empirical re- 
lation between the Sherwood number, the Rayleigh number, the 
Schmidt number, the angle of orientation and the ratio of the diam- 
eter to the depth of the cylinder. Comparison of the results with 
the available heat transfer data was not entirely satisfactory for a 
number of reasons that are discussed. 16 references, 5 figures, 4 
tables. 
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Electrolytic cell. Bullock; J.S.; Hale, B.D. (to 
Dept. of Energy). US Patent fae '6-652,690. 14 Sep 
1984. 14p. Contract AC05-840R2 
An apparatus is described for an separation of the anolyte 
and the catholyte during electrolysis. The electrolyte flows through 
an electrolytic cell between the oppositely charged electrodes. The 
cell is equipped with a wedge-shaped device, the tapered end being 
located between the electrodes on the effluent side of the cell. The 
wedge diverts the flow of the electrolyte to either side of the 
wedge, substantially separating the anolyte and the catholyte. 


26231 Electrolysis of ALS; in AlCl-MgCh-NaCl-KCl 
melts. Minh, N.Q.; Loutfy, R.O.; Yao, N.P. (Argonne Na- 
tional Lab., IL). Journal of Applied Electrochemistry; 12: 653- 
658(1982). 

The electrolysis of AlSs has been investigated in AICls- 
MgCk-NaCI-KCi melts. Experimental results obtained at 1023 K 
show that dissolved AlSs can be electrolyzed to give aluminum 
and elemental sulfur. It has been found that the limiting current 
density for the electrolysis of AleSs in these melts is that at the 
anode and it increases with increasing AleSs concentration. It ap- 
pears that within the current density range 0.2 to 1.2 A cm™%, the 
cathodic current efficiency of the electrolysis of 5 wt% AlSs does 
not vary significantly with the current density. Within that current 
density range, current efficiencies of about 75 to 85% are obtained. 


(ORNL-tr—5173) Theoretical conclusions based on 
the polarographic study of organic additives to nickel baths. 
Orgovany, L. Translated from Metalloberflaeche ; 22: No. 1, 
8-13(1968). Contract AC05-840R21400. 20p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE85005545. 
DE85005545 

Classical electroplating has been fundamentally changed by 
the use of brightening substances and other agents. As a result, 
high-performance baths have been developed that are suitable for 
the deposition of bright coatings and that operate at high current 
densities. In the case of some bright coatings, it has been found that 
the protective effect is less than that of coatings of equal thickness 
from classical baths. These unpleasant phenomena underscore the 
urgency of the thoroughest possible clarification of the most impor- 
tant theoretical relationships. For this reason intensive research and 
development has begun in this area. The purpose of the present 
study was to determine the effect of various organic additives on 
the polarographic curve of the nickel ion, with special consider- 
ation of the polarographic maximum of the first type, the shift in 
the reduction half-wave potential, the limiting diffusion current, and 
the value of the hydrogen overvoltage, and to compare the results 
with parallel Hull cell measurements taken during nickel electrode- 
position. In this way a further contribution to the adsorption theory 
of brightners and leveliers would be made. 11 refs., 7 figs., 3 tabs. 


4005 Photochemistry 
REFER ALSO TO CITATION(S) 27112, 28046, 28218, 28239, 28686 


(BNL—36406) Photoionization of alkali and alka- 
line earth atoms: Na and Mg. Preses, J.M.; Burkhardt, C.E.; 
Corey, R.L.; Earsom, D.L.; Daulton, T.L.; Garver, W.P.; 
Leventhal, J.J.; Msezane, A.Z.; Manson, S iz. (Brookhaven 
National Lab., ‘Upton, NY (USA); Missouri Univ., St. Louis 
(USA). Dept. "of Physics; Atlanta Univ., GA (USA); Geor- 
gia State Univ., Atlanta (USA). Dept. ‘of Physics and As- 
tronomy). 1985. Contract AC02-76CH00016. 6p. (CONF- 
850560—2). NTIS, PC A02/MF A0Ol; GPO Dep. File 
Number DE85011812. 

From Workshop on autoionization of atoms and small mole- 
cules; Argonne, IL, USA (2 May 1985). 

Determinations of the photoionization cross sections of 
ground state magnesium atoms and excited state sodium atoms have 
been made over a wide wavelength range. The ground state meas- 
urement in magnesium was performed using synchrotron radiation 
from the uv ring at the National Synchrotron Light Source. Sever- 
al autoionizing resonances were observed. The photoionization 
cross section of excited sodium atoms was determined by irradiat- 
ing laser-produced Na(3p) with synchrotron light. In both cases, 
agreement with theory is excellent. 
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28234 (DOE/ER/10424—5) Electron photoejection in 
carbanions. Final report. Tolbert, L.M. (Kentucky Univ., 
Lexington (USA). Dept. of Chemistry). 1985. Contract 
AS05-79ER 10424. 5p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85011747. 

Under the auspices of the Department of Energy, over the 
last several years we have been investigating the photochemistry of 
resonance-stabilized carbanions. This program has had as its ration- 
ale the observation that photoexcited carbanions are very strong re- 
ductants, and that such electron-transfer photosensitizers might find 
utility as models and, eventually, agents, for solar energy conver- 
sion devices. Our initial work concentrated on evaluating the fac- 
tors which control carbanion photochemistry and select among the 
various decay pathways such as isomerization or electron ejection. 
Our efforts in this area were rewarded, and we are now at the 
point of being able to design carbanions with specific types of pho- 
toreactivity. 


28235 (LA-UR—85-1164) Lifetime and quenching meas- 
urements of C,H emission produced by vacuum ultraviolet 
photolysis of C.He. Tiee, J.J.; Sander, R.K.; Quick, C.R. Jr.; 
Romero, R.J.; Estler, R. (Los Alamos National Lab., NM 
(USA); Fort Lewis Coll., Durango, CO (USA)). 1985. Con- 
tract W-7405-ENG-36. 22p. (CONF-850345—17). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85010769. 

From Southwest conference on optics; Albuquerque, NM, 
USA (4 Mar 1985). 

The state-of-the-art tunable vuv sources are used to produce 
excited C2H photofragments (C2H*) via the photolysis of acetylene 
molecules. The quenching rate constants of the C,H emission by a 
number of species are determined. The collision-free fluorescence 
lifetimes are measured at different excitation wavelengths. The exci- 
tation energy threshold for producing the observed emission is de- 
termined. In addition, a correlation between the excitation energy 
and the emission wavelength is observed. 27 refs., 6 figs., 2 tabs. 


28236 (LA-UR—85-1278) Photofragment fluorescence as 
a sensitive probe for gas-phase alkali compounds and their 
photochemistry. Oldenborg, R.C.; Baughcum, S.L.; Hof, D.; 
Winn, K.E. (Los Alamos National Lab., NM (USA)). 1985. 


Contract W-7405-ENG-36. 18p. 
NTIS, PC A02/MF AOI; 
DE85010707. 

From Southwest conference on optics; Albuquerque, NM, 
USA (4 Mar 1985). 

Sensitive techniques are needed for the detection of highly 
corrosive gas-phase alkali compounds in coal gasifier gas turbine 
streams. We report on the use of photofragment fluorescence as a 
very sensitive, selective probe for alkali compounds. Photodissocia- 
tion of a gas-phase alkali compound using a laser at suitably short 
ultraviolet (uv) wavelengths produces an electronically excited 
alkali atom. Detection of fluorescence from these excited atoms 
allows sensitive and quantitative density measurements of a com- 
pound while signal strength as a function of dissociation laser 
wavelength allows differentiation of compounds. We present here 
an evaluation of this approach based on the results of experiments 
to study the photodissociation of the alkali compound KCl. The 
KCl vapor was contained in a quartz cell and irradiated at 193 nm 
with an ArF laser and at other Raman-generated wavelengths. 
Emission at 766 nm was observed from atomic potassium (4?P) pro- 
duced in the photodissociation process. The spectral dependence 
for the production of excited potassium atoms is distinct enough 
that discrimination from other compounds, such as KOH, appears 
likely. The atomic emission intensity quantitatively tracks the KCl 
density over at least 5 orders-of-magnitude. As little as 4 x 107 KCl 
molecules/cc, or a 0.4 part-per-billion KCl concentration, can be 
measured on a single laser shot, making this a very sensitive diag- 
nostic technique. Experiments on other alkali compounds are now 
in progress. 14 refs., 7 figs. 


(CONF-850345—21). 
GPO Dep. File Number 
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28237 (LA-UR—85-1418) Production of gallium atoms by 
excimer laser photolysis of trimethyl gallium. Baughcum, 
S.L.; Oldenborg, R.C.; Winn, K.R.; Hof, D.E. (Los Alamos 
National Lab., NM (USA)). Mar 1985. Contract W-7405- 
ENG-36. 22p. (CONF-850345—18). NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE85010742. 

From Southwest conference on optics; Albuquerque, NM, 
USA (4 Mar 1985). 

The gas phase kinetics of group III elements such as gallium 
are important in possible chemically driven energy transfer lasers 
and in chemical vapor deposition processes in the electronics indus- 
try. Excimer laser photodissociation of volatile gallium compounds 
via multiple photon process provides, in principle, a convenient 
room temperature source of gallium atoms for study using laser 
photolysis-laser induced fluorescence techniques. In this paper, we 
report preliminary results of the multiple photon dissociation of tri- 
methyl gallium at 193 nm. Prompt emission from a number of excit- 
ed gallium states (5 ?S, 4 ?D, 6 7S, 6 ?P°, 5 ?D, and 4 ‘P) has been 
observed. The time histories of the ground state (47P°/sub 1/2/) 
and the metastable (4 ?P°/sub 3/2/) have been measured using laser 
induced fluorescence. The resulting time profiles are complicated 
even in the absence of a reactant gas by the apparent production of 
ground state gallium at relatively long times (~ 10 ps) after the ex- 
cimer laser pulse. Possible mechanisms for this (i.e., radical reac- 
tions to produce gallium, energy transfer cascading from high lying 
metastable states, ionic processes, etc.) are being investigated. These 
results indicate that the photodissociation of trimethyl gallium at 
193 nm is complex. Photolysis studies at other wavelengths and 
with other precursors are in progress to find a cleaner source of gas 
phase atomic gallium for kinetic studies. 20 refs., 7 figs. 


28238 Photochemical transformations and laser flash pho- 
tolysis studies of dibenzobarrelenes containing 1,2-dibenzoy- 
lalkene moieties. Kumar, C.V.; Murty, B.A.R.C.; Lahiri, S.; 
Chackachery, E.; Scaiano, J.C.; George, M.V. (Indian Insti- 
tute of Tocoudeas Kanpur). Journa of Organic Chemistry; 
49: No. 25, 4923-4929(14 Dec 1984). 

Phototransformations of the dibenzobarrelenes 10 = 11,12- 
dibenzoyl-9, 10-dihydro-9,10-ethenoanthracene, 11 = 11,12-diben- 
zoyl-9,10-dihydro-9-methyl-9,10-ethenoanthracene, 23 = 11,12-di- 
benzoyl-9, 10-dihydro-9, 10-dimethyI-9, 10-ethenoenthracene, pre- 
pared by the reaction of the appropriate anthracenes with diben- 
zoylacetylenes, are reported. Irradiation of 10 and 11 in solvents 
such as benzene, methanol, and acetone gave the corresponding di- 
benzosemibullvalenes, 17 = 8c, 8d-dibenzoyl-4b,8b,8c,8d- 
tetrahydrodibenzo[a,f]cyclopropa[c,d]- and 18, respectively, in good 
yields. These dibenzosemibullvalenes on catalytic hydrogenation 
using 5% Pd on charcoal gave the corresponding cyclopropane 
ring-opened products, 21 and 22, respectively. Irradiation of 23 in 
benzene gave a mixture of 2,3-dibenzoyl-2,3-dihydro-1,4-dimethyl- 
2,3-benzonaphthalene 27 (2%), 1,4-dibenzoyl-5,8-dimethyl-2,3:6,7-di- 
benzocyclo-octatetraene (24, 20%), the carbinol (45%), and benzoic 
acid (7%). Irradiation of 23 in methanol gave a mixture of 27 
(25%), 24 (27%), and benzoic acid (8%). Laser flash photolysis 
(337.1 nm) of 10, 11, and 23 led to transient species, characterized 
by strong absorptions in the 300-650-nm region. These transients 
are due to the triplet states of the substrates, as established by 
quenching studies involving oxygen, di-tert-butylnitroxide, azulene, 
and f-carotene. Energy-transfer sensitization of 10, 11, and 23 by 
benzophenone in benzene also gave rise to the same transients, as 
formed under direct irradiation. The quantum yields of triplet for- 
mation (PHI/sub T/) were estimated to be high for 10 and 11 (~ 
1), whereas it is significantly lower for 23 (~ 0.7). 24 references, 3 
figures, 2 tables. 
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28239 (DOE/ER/00038—2702) Notre Dame Radiation 
Laboratory quarterly report, January 1, 1985-March 31, 
1985. (Notre Dame Univ., IN (USA). Radiation Lab.). 15 
Apr 1985. Contract AC02-76ER00038. 44p. (NDRL—2702). 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE8501 1695. 
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Sixty-seven abstracts are presented in the field of photo- 
chemistry and radiation chemistry. In addition, a list of publica- 
tions, external talks and presentations are included. 


28240 Experimental test of the competition correction for 
charge capture from the matrix in intermolecular electron 
tunneling reactions. Huddleston, R.K.; Miller, J.R. 7 mas. 
National Lab., IL). Journal of Physical Chemistry; 87: No. 
24, 4867-4872(1983). Contract W-31-109-ENG-38. 

Further experimental tests have been made of a previously 
presented method to correct for competition for charge capture 
from the matrix in intermolecular electron transfer (ET) reactions 
in rigid media. The method is based on a two-step tunneling model 
which takes into account the correlation between matrix charge 
capture and intermolecular electron transfer. The goal is to obtain 
teliable intermolecular ET rates as a function of distance from 
measurements on rigid solutions containing two randomly distribut- 
ed solutes. The method should yield the same rate vs. distance 
function for different donor solute concentrations. Good agreement 
was obtained by applying the competition correction to pulse radio- 
loysis data for the reaction of the biphenyl anion with 2-methyl-1,4- 
naphthoquinone in 2-methyltetrahydrofuran (MTHF) at 77 K for 
donor:acceptor solute concentration ratios of 20:1 to 2:1. Worse 
agreement was obtained for the reaction of the biphenyl anion with 
phenanthrene in MTHF, in which case the reaction is slow, and its 
energetics are substantially influenced by solvation. For such slow 
reactions, accurate measurements of intermolecular ET rates re- 
quire donor:acceptor solute concentration ratios so that the donor 
solute captures most of the matrix charges. Some biphenyl cations 
are produced by direct ionizations and are stable in frozen MTHF. 
14 references, 4 figures, 1 table. 
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28241 (INIS-mf—9274) Vapour pressure of 
americium(III) chloride. Schuster, W. (Muenchen Univ. 
(Germany, F.R.). Fakultaet fuer Chemie und Pharmazie). 15 
Dec 1983. 150p. (In German). NTIS (US Sales Only), PC 
A07/MF AO1. File Number DE85780895. 

Based on the method described by Fischer, an ultramicro- 
size apparatus was developed for static determination of the satura- 
tion vapour pressure of highly radioactive materials. The apparatus 
was tested with MgCk, MnCk, HoCls and ScF;. The vapour pres- 
sure curves of MgCl, and MnCl. were in good agreement with 
other publications and thus proved the efficiency of the apparatus 
in spite of its difficulties of handling. The values measured for 
HoCl; and ScFs differed from those of earlier publications. Howev- 
er, these deviations have been observed before and may be the 
result of the different measuring principles of static and dynamic 
methods. For AmClk, the following vapour pressure equation was 
established: log psub(Torr)=-(11826/T)+ 10.7. The thermodynamic 
parameters of the evaporation process were calculated on this basis, 
and the values for AmBrs; and ReCls were determined by extrapola- 
tion. 


28242 (INIS-mf—9481, pp 52-55) Regeneration of spent 
oxalic acid based decontamination solutions. Zizka, B. (Vys- 
kumny Ustav Jadrovych Elektrarni, came Bohunice 
(Czechoslovakia)). 1982. (In Czech). NTIS (US Sales Only), 
PC A10/MF AOl. File Number DE85780894. (CONF- 
8209269—). 

From Radionuclides and ionizing radiation in water manage- 
ment conference; Liberec, Czechoslovakia (8 Sep 1982). 

Electrolytical decontamination was carried out of samples of 
pipes contaminated with radionuclides *7Cs, Cs, Co, '°Sb, 
106Ru, Ce and Eu with an activity of 628, 35, 503, 20, 120, 
428 and 9 Bq/cm?, respectively. A 5% solution of oxalic acid was 
used as the electrolyte. The decontamination solutions were regen- 
erated using copper hexacyanoferrate(II) as sorbent. The addition 
of some 280 mg CusFe(CN). per 1 litre of decontamination solution 
reduces its radioactivity by 95 to 98%. (E.S.). 
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26243 (Juel—1851) — on ‘carrier-free ——. 
ation “7, “oe 


of receptor-binding 1 
and 'J, Scholl, H. ” (Kernforsch Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Nuklearchemie; Koeln 
al Germany, F.R.)). May 1983. 160p. (In German). 

S Sales Only), PC A08/MF AOl. File Number 
DESS790997, 

The aim of this study was to label suitable benzodiazepine 
derivatives with the short-lived radionuclides F-18, Br-75 and I-123 
in order to map the receptor areas of these compounds in-vivo by 
emission tomography. Selective labelling of the diazepines in the 
7th position was achieved starting from the nitro compound and 
then carrying out reduction, diazotization and dediazotization via 
triazene decomposition. Greatest radio-chemical yields were 
achieved with the bromium derivative. This compound was tested 
with success in clinical trials. A detailed discussion is presented on 
the choice of diazapines, the reaction conditions and the analytical 
methods used. In view of the short half-lives of the halogens, the 
synthesis could be completed within an hour. 


28244 Supported organoactinides. Surface chemistry and 
catalytic properties of alumina-bound (Cyclopentadienyl)- and 

enyl)thorium and -uranium hydro- 
carbyls and He, M.Y.; Xiong, G.; Toscano, P.J.; 
Burwell, R.L. Jr.; Marks, T.J. (Northwestern Univ., Evans- 
ton, IL). Journal of the American Chemical Society; 107: No. 
3, 641-652(6 Feb 1985). Contract AC02-81ER 10980. 

Results of a detailed, quantitative investigation are reported 
of surface chemistry and catalysis involving selected organoactin- 
ides and partially dehydroxylated (PDA) or dehydroxylated (DA) 
alumina supports. For the complexes Cp':zM(CHs) and 
Cp'2M(CDs)2 (Cp’ = eta’ - (CHs)s; M = Th, U), methane-evolving 
surface reaction pathways are identified as M-CHs protonolysis via 
surface OH (especially on PDA), Cp’ H atom abstraction, and in- 
tramolecular elimination of methane within M(CHs) units. This 
latter process is proposed on the basis of methylene transfer to ace- 
tone and some olefin metathesis activity to result in Al* -stabilized 
alkylidenes. Hydogenolysis studies indicate that ca. 25% of the 
Cp':M(CHs):/DA surface M-CHs groups are removable as meth- 
ane; reduction of methyl chloride to methane confirms the presence 
of surface M-H groups produced by hydrogenolysis. The 
Cp'’2M(CHs):/DA complexes are active catalysts for propylene hy- 
drogenation following a variety of pretreatment conditions, with 
N/sub t/ ~ 0.5 s~' in a flow reactor at -63°C (about 10 times more 
active than typical Pt/SiO2 catalysts under the same conditions). M 
= Th and U are comparable in hydrogenation activity, and CO 
poisoning experiments indicate that ca. 3% of the adsorbed mole- 
cules are catalytically active. Cp'2M(CHs)z complexes on PDA and 
silica gel are considerably less active catalysts. The Cp’2M(CHs):/ 
DA systems are also active catalysts for ethylene polymerization 
and weakly active for butene isomerization. Experiments with 
Cp’2Th[CH2C(CH3)s}: and [Cp’2Th(u-H)Hk on DA reveal activity 
for propylene hydrogenation comparable to the Cp'2M(CHs): sys- 
tems. In contrast, more coordinatively saturated CpsUCHs and 
CpsTh(n-C,Hs) (Cp = eta5-C;Hs) are far less active, while 
Cp’Th(CH2CeHs)s is far more active (N/sub t/ = 10 s~*). 


26245 Electron-transfer reactions of trivalent uranium. 
Preparation and structure of (MeC;H.);U = NPh and 
[(MeC;H,)sUb[p-eta‘,eta?-PhNCO]. Brennan, J.G.; Ander- 
sen, R.A. (Univ. of California, Berkeley). Journal of the 
American Chemical Society; 107: No. 2, 514-516(23 Jan 
1985). Contract AC03-76SF00098. 

The chemical preparation of the isocyanate (1) and imide (2) 
complexes is described. The most important structural feature of 2 
is the presence of the imido functional group with a U-N distance 
of 2.019 (6) A and a U-N-C angle of 167.4 (6)° Comparison of this 
bond distance with that of previously prepared tricyclopentadieny- 
luranium complexes, this measurement is the shortest U-N length 
reported. The essentially linear U-N-C angle suggests that both lone 
pairs of electrons on the nitrogen atom are involved in bonding to 
uranium and the U-N bond is best interpreted as a triple bond. The 
most in’ ing structural feature of complex | is the [PhNCO]> 
unit which bridges the 2 tetravalent uranium, U(CsH,CHs)s, frag- 
ments in an nu*[U(2)-0], nu?[U(1)NC(1)] fashion. 15 references, 2 
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28246 Advances in chemistry of the actinide elements. 
Morss, L.R. Radiochimica Acta; 36: No. 1/2, 17-24(1984). 


(CONF-830303—). Contract W-31-109-ENG-38. 


From 185. American Chemical Society national meeting; Se- 
attle, WA, USA (20 Mar 1983). 

Recent research accomplishments that elucidate the bonding 
and reactivity of the actinides are highlighted in this review. Im- 
proved syntheses of protactinium and transplutonium metals and 
compounds have led to determination of physical properties that 
reveal effects of 5f interactions. Thermodynamic measurements on 
metals, aqueous ions, and oxides have yielded more systematic un- 
derstanding of the chemistry of the entire actinide series. Advances 
in bonding include the preparation of new organoactinide com- 
pounds with strong sigma and 7 metal-carbon and metal-hydrogen 
bonds; the development of new actinide complexing, sequestering, 
and extracting agents; and the study of chemical consequences of 
radioactive decay on oxides and halides. New techniques that 
impact actinide chemistry are laser fluorescence and photochemis- 
try, radiocoulometry, and pulse radiolysis. Progress has also been 
made in outlining the basic chemical behavior of the heaviest actin- 
ides and the transactinides. 


28247 Effects of water vapor on the surface chemistry of 
calcined plutonium peroxide as determined by nitrogen ad- 
sorption. Stakebake, J.L.; Robinson, H.H. (Rockwell Inter- 
national, Golden, CO). Journal of Colloid and Interface Sci- 
ence; 95: No. 1, 37-44(Sep 1983). Contract AC04- 
76DP03533. 

The amount of water vapor readsorbed on plutonium diox- 
ide, following calcination of plutonium peroxide at 400°C, was 
measured for 14 oxide samples. It was determined that this. ad- 
sorbed water decreased nitrogen adsorption and thus the specific 
surface area of the oxide, as determined by the method derived by 
Brunauer, Emmett, and Teller (BET) was also reduced. As water 
was desorbed by heating, the surface area of the plutonium dioxide 
increased until the temperature reached 500°C. Further heating to 
600°C resulted in a decrease in the surface area. The adsorption po- 
tential for nitrogen at -196°C also increased as the amount of che- 
misorbed water decreased. The total pore volume of the oxides was 
not significantly changed by the adsorbed water. 


28248 Thermodynamics of actinide perovskiie-type 
oxides. II. Enthalpy of formation of Ca;UOs, SrsUOs, 
BasUQc, SrsNpOs, and BasNpOs¢. Morss, L.R.; Williams, 
C.W.; Choi, I.K.; Gens, R.; Fuger, J. (Argonne National 
Lab., IL). Journal of Chemical Thermodynamics; 15: 1093- 
1102(1983). Contract W-31-109-ENG-38 

The molar enthalpies of formation A/sub f/H/sub m/° of 
several ternary oxides (ordered perovskites) of hexavalent uranium 
and neptunium with alkaline earths have been determined at 298.15 
K. The results for A/sub f/H/sub m/°/(kJ.mol™') are as follows: 
CasUOg, -(3301.9 +/- 4.9); SrsUOc, -(3262.6 +/- 4.4); BasUO«, - 
(3210.7 +/- 5.8); SrsNpOs, -(3125.3 +/- 5.8); and BasNpOz, - 
(3086.0 +/- 7.7). The stabilities of these complex oxides with re- 
spect to the parent binary oxides are discussed. These results are 
compared with those found for related complex oxides. 24 fen 
ences, 7 tables. 


28249 Discussion of uranium control in phosphogypsum. 
Hurst, F.J.; Arnold, W.D. (Oak Ridge National Lab., TN). 
Hydrometallurgy; 9: 69-82(1982). Contract W-7405-ENG-26. 

Wet-process phosphoric acid plants produce about 4.5 tons 
of gypsum for each ton of fertilizer (P20; equivalent). About 33 
million tons of gypsum are produced at phosphoric acid plants in 
the US each year, and about 330 million tons are contained in exist- 
ing stockpiles. Although most of the uranium initially present in 
phosphate rock is dissolved when the rock is acidulated to produce 
phosphoric acid, a fraction of it remains undissolved and the 
gypsum contains 0.03 to 0.08 lb or uranium per ton. Uranium con- 
centrations in filter cakes produced by the hemihydrate process are 
significantly higher (as much as 0.2 lb/ton). This material hydrates 
to gypsum in the wastepile and most of the uranium becomes read- 
ily soluble in the process; the concentration of insoluble uranium in 
the hydrated cake is about the same as that in filter cake produced 
by the dihydrate process. Even at these low concentrations, the 
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gypsum produced at phosphoric acid plants each year contains 1 to 
2 million Ib of uranium, and the stockpiled gypsum may contain a 
total of 10 to 20 million Ib. Economical recovery of uranium from 
gypsum appears very unlikely in the foreseeable future. The losses 
to the filter cake, however, can possibly be reduced by operating 
the phosphoric acid plant under conditions that maximize uranium 
dissolution during rock acidulation. Studies of this problem showed 
that the major variable affecting the distribution of uranium be- 
tween phosphoric acid and gypsum during phosphoric acid manu- 
facture was the redox potential of the slurry during acidulation. 
Other varibles affecting the uranium distribution included rock size, 
digestion temperature, and concentrations of excess sulfuric acid 
and fluoride. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 27004, 27498, 27499, 27500, 27503, 27504, 
27510, 27511, 27512, 27513, 27583, 27586, 27611, 27612, 27978, 28352 


28250 (FRNC-TH—1417) Experimental study and model- 
ing of a turbulent combustion zone in a tubular furnace. 
Chauveau, Y. (Poitiers Univ., 86 (France)). Apr 1982. 180p. 
(In French). NTIS (US Sales Only), PC A09. File Number 
DE85750953. 

After the description of the experimental device, the meth- 
ods that allowed to study the flow behaviour are presented. The 
tubular furnace has been designed to study the kinetics of hydrocar- 
bon combustion and the turbulence-combustion interactions, in con- 

_ditions representative of primary zones of turboreactor furnaces 
where the combustion is stabilized by waste gas recirculation. The 
experimental results obtained along this study are presented. One 
describes the two-dimensional model adapted to the reactive turbu- 
lent flows, where strong mass density gradients can be taken into 
account and where the mean chemical production ratios are esti- 
mated with the aid of a probability density function of the fuel mass 
fraction. The boundary conditions of the problem have to be 
known to solve the equations of balance. Finally, the main teach- 
ings drawn from the comparison between the model and the experi- 
ence are presented as well as some results of the confrontation be- 
tween the experience and schemes of kinetics of the propane com- 
bustion. 


28251 (LA-UR—85-1203) Acoustic mode in numerical 
calculations of subsonic combustion. O'Rourke, P.J. (Los 
Alamos National Lab., NM (USA)). 1984. Contract W-7405- 
ENG-36. 15p. (CONF-8403187—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85010788. 

From Workshop on combustion, flames and fires; Les 
Houches, France (1 Mar 1984). 

A review is given of the methods for treating the acoustic 
mode in numerical calculations of subsonic combustion. In numeri- 
cal calculations of subsonic combustion, treatment of the acoustic 
mode has been a problem for many researchers. It is widely be- 
lieved that Mach number and acoustic wave effects are negligible 
in many subsonic combustion problems. Yet, the equations that are 
often solved contain the acoustic mode, and many numerical tech- 
niques for solving these equations are inefficient when the Mach 
number is much smaller than one. This paper reviews two general 
approaches to ameliorating this problem. In the first approach, 
equations are solved that ignore acoustic waves and Mach number 
effects. Section II of this paper gives two such formulations which 
are called the Elliptic Primitive and the Stream and Potential Func- 
tion formulations. We tell how these formulations are obtained and 
give some advantages and disadvantages of solving them numerical- 
ly. In the second approach to the problem of calculating subsonic 
combustion, the fully compressible equations are solved by numeri- 
cal methods that are efficient, but treat the acoustic mode inaccu- 
rately, in low Mach number calculations. Section III of this paper 
introduces two of these numerical methods in the context of an 
analysis of their stability properties when applied to the acoustic 
wave equations. These are called the ICE and acoustic subcycling 
methods. It is shown that even though these methods are more effi- 
cient than traditional methods for solving subsonic combustion 
problems, they still can be inefficient when the Mach number is 
very small. Finally, a method called Pressure Gradient Scaling is 
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described that, when used in conjunction with either the ICE or 
acoustic subcycling methods, allows for very efficient numerical so- 
lution of subsonic combustion problems. 11 refs. 


28252 (LBL—19165) LDA study of the unburned gas 
motion induced by nonsteady flame propagation in a constant 
volume duct. Dunn-Rankin, D.; Sawyer, R.F. (Lawrence 
Berkeley Lab., CA (USA)). Feb 1985. Contract AC03- 
76SF00098. 29p. (CONF-8504113—5). NTIS, PC A03/MF 
A0i; GPO Dep. File Number DE85009938. 

From Central States Section and Western States Section of 
the Combustion Institute spring technical meeting; San Antonio, 
TX, USA (22 Apr 1985). 

Objective of this laser Doppler anemometer work is to im- 
prove the understanding of fluid motion generated by premixed 
combustion in a constant volume enclosure. Velocity measure- 
ments, using laser Doppler anemometry, provide a mapping of the 
velocity field generated during flame propagation in a closed duct 
(38 mm x 38 mm x 155 mm). The combustible gas is a stoichiomet- 
ric mixture of methane and air. Both the flame shape and the un- 
burned gas motion affect the burned gas flow field. The unburned 
gas velocity field, however, is insensitive to flame shape 
and is nearly one-dimensional except very near the flame front. A 
one-dimensional model of the unburned gas accurately predicts the 
relationship between the velocity, the flame area, and the chamber 
pressure. 


28253 (N—85-15291) JPL in-house fluidized-bed reactor 
research. Hsu, G.C. (Jet Propulsion Lab., Pasadena, CA 
(USA)). Mar 1984. 7p. NTIS, PC A22/MF AO0O1. 

In its proceeding of the 23rd. project integration meeting, 
449-455, (N—85-15260 06-44). 

Data is given on metallic impurities in fluidized bed reactors 
(FBR). Various wall materials for FBR’s are characterized. Reac- 
tion paths for FBR’s and conditions for the incorporation of ho- 
mogenous fines onto seed particles are discussed. Scavenging exper- 
iment data and jet mill grinding data are given. 


28254 (PB—85-178002/XAB) Significant parameters for 
predicting flame spread. ae J.G. (National Bureau of 


Standards, Washington, DC (USA). Center for Fire Re- 
search). Feb 1985. 13p. (NBSIR—85/3109). NTIS, PC A02/ 
MF AOl1. 

Flame spread is considered on a vertical wall surface in a 
vented enclosure. A theoretical formulation is developed to de- 
scribe the burning and fire spread behavior and its response to the 
changing environmental conditions of the room. These formulations 
have been kept simple in form, but consistent with current levels of 
accuracy and completeness. The primary aim was to establish the 
relevant and significant set of dimensionless parameters which 
govern the fire spread process. These are given in terms of room 
geometric factors and wall flammability properties. No solution of 
the equations has been developed. 


28255 a oe Sandia Cooperative Group on 
the aerothermochemistry of turbulent combustion. Johnston, 
S.C. (Sandia National Labs., Livermore, CA (USA)). Dec 
1984. Contract AC04-76DR00789. 54p. (CONF-8310362— 
Summ.). NTIS, PC A04/MF A0l; 1; GPO —_ File 
Number DE85004720. 

From 2. Sandia cooperative group meeting on the aerother- 
mochemistry of turbulent combustion; Ithaca, NY, USA (3 Oct 
1983). 

A turbulent reacting flow working group has been estab- 
lished with the purpose of establishing and maintaining a strong 
interaction and active dialogue between workers currently involved 
in modeling turbulent reacting flows and those involved in related 
experiments. One objective of this collaboration is to develop an in- 
creased understanding of the fundamental interaction between the 
chemical and fluid dynamical processes occurring in chemically-re- 
acting flows, and to utilize this understanding to improve predictive 
capabilities for turbulent combustion. This document is a summary 
of the discussion that took place during the second meeting, which 
was held at Cornell University on October 3-4, 1983. 
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28256 (SAND—85-8213) Sandia Cooperative Group on 
the of turbulent combustion. Johnston, 
S.C. (Sandia National Labs., Livermore, CA (USA)). Feb 
1985. Contract AC04-76DR00789. 33p. (CONF-8410273— 
Absts.). NTIS, PC A03/MF A01; GPO Dep. File Number 
DE85007493. 

From 4. meeting of the Sandia Cooperative Group on the 
aerothermochemistry of turbulent combustion; Schenectady, NY. 
USA “ Oct 1984). 

A turbulent reacting flow working group has been estab- 
lished through the Department of Energy/Office of Basic Energy 
Sciences. Purpose of this group is to establish and maintain a strong 


interaction and active dialogue between workers currently involved © 


in modeling turbulent reacting flows and those involved in related 
experiments. One objective of this collaboration is to develop an in- 
creased understanding of the fundamental interaction between the 
chemical and fluid dynamical processes occurring in chemically re- 
acting flows and to utilize this understanding to improve predictive 
capabilities for turbulent combustion. Abstracts of the talks are in- 
cluded in this document. 
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26257 (LA-UR—85-1128) Clarke Stations and mercurian 
mass-drivers: energy for large-scale transportation systems. 
Jones, E.M. (Los Alamos National Lab., NM (USA)). 1985. 
Contract W-7405-ENG-36. lip. (CONF-8505136—1). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85009607. 

From Conference on space manufacturing; Princeton, NJ, 
USA (8 May 1985). 

Three-week voyages across 1 AU could be made in large 
sailing craft propelled by microwaves generated at power stations 
operating at 0.1 AU from the sun. The power stations could be 
built of mercurian materials launched by mass driver to building 
sites in solar orbit. A Clarke Station 28 km in radius could generate 
64 TW of microwaves and support the operation of a 1000-tonne, 
1000-passenger vessel. The ability to build near-sun power stations 
of mercurian materials would not only support high-speed transport 
but solar system development in general. 


28258 (SAND—84-2618) SANCHO: a finite element 
computer program for the quasistatic, large deformation, in- 
elastic response of two-dimensional solids. Stone, C.M.; 
on R.D.; Beisinger, Z.E. (Sandia National Labs., Albu- 

rque, NM (USA)). Apr 1985. Contract "AC04- 
J6DP00789. 102p. NTIS, PC A06/MF A01; GPO Dep. File 
Number DE85011456. 

SANCHO is a finite element computer program designed to 
compute the quasistatic, large deformation, inelastic response of 
planar or axisymmetric solids. Finite strain constitutive theories for 
plasticity, volumetric plasticity, and metallic creep behavior are in- 
cluded. A constant bulk strain, bilinear displacement isoparametric 
finite element is employed for the spatial discretization. The solu- 
tion strategy used to generate the sequence of equilibrium solutions 
is a self-adaptive dynamic relaxation scheme which is based on ex- 
plicit central difference pseudo-time integration and artificial damp- 
ing. A master-slave algorithm for sliding interfaces is also imple- 
mented. A theoretical development of the appropriate governing 
equations and a description of the numerical algorithms are present- 
ed along with a user's guide which includes several sample prob- 
lems and their solution. 


28259 (SAND—85-0954C) Environmental airblast around 
large shock tubes. Reed, J.W. (Sandia National Labs., Albu- 
querque, NM (USA)). 1985. Contract AC04-76DP00789. 
18p. (CONF-850976—1). NTIS, PC A02/MF A001; GPO 
Dep. File Number DE85010654. 

From 9. international symposium on military applications of 
blast simulation; Oxford, UK (23 Sep 1985). 

Some results are briefly summarized of tests of air blasts 
around large shock tubes, giving overpressure and directionality. 
An interactive computer program has been prepared to take shock 
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tube parameters and analysis instructions from entries on a video 
screen panel and output tabulations of direct overpressure distance 
values as well as polar coordinates of various overpressure isobars. 


(LEW) 
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REFER ALSO TO CITATION(S) 26596, 26597, 26598, 26599, 26895, 27696, 
27962, 28338, 29394, 29608 


28260 (AD-A—953999/0/XAB) Superconducting quasi- 
particle mixers for moderate power levels using refractory 
metals. Report for September 1983-September 1984. Kerr, 
A.R.; Feldman, M.J. (National Aeronautics and Space Ad- 
ministration, New York (USA). Goddard Inst. for Space 
Studies). 15 Oct 1984. 16p. NTIS, PC A02/MF AOl1. 

All refractory superconductive tunneling devices were eval- 
uated as millimeter-wave mixers at 115 GHz. Niobium-amorphous 
silicon-niobium devices fabricated by Sperry Research Center, Sud- 
bury, MA. were measured and yielded single-side-band (SSB) noise 
temperature below 60 K and conversion losses of 6 dB. An auto- 
mated test apparatus operating between 80 and 120 GHz was con- 
structed that will reduce testing time for individual mixers to one 
day compared to one week previously required. A general comput- 
er program for analyzing SIS mixers was developed that permits 
the study of devices with a wide range of values for junction ca- 
pacitance. Detailed analysis of realistic junction configurations indi- 
cate that chaos is not likely to be problem in practical SIS mixer 
systems. 


28261 (BMVg-FBWT—83-6) Density of degrees of free- 
dom and accuracy of structure dynamical calculations based 
on the method of finite elements. Roehrle, H.; Jorde, K. 
(Bundesministerium der Verteidigung, Bonn (Germany, 
F.R.)). 5 Aug 1983. 180p. (In German). Bundesministerium 
der Verteidigung, Bonn (Germany, F.R.). Dokumentations- 
zentrum der Bundeswehr 

For different finite elements the interrelation with the fre- 
quency deviation is worked out using the density of the degrees of 
freedom. This quantity describes the number of the degrees of free- 
dom for the respective eigenform-halfwave. In this way an elem 
tation rule is established for finite element models in the field of 
mechanical oscillations. An error computation code, which starts 
from element specific energy numbers, is used for the evaluation of 
the maximum frequency error. A couple of rules are presented for 
the practical application. 


28262 (CEA-CONF—7444) Prospects in magnetic refrig- 
eration. Lacaze, A.F.; Claudet, G.; Lacaze, A.A.; Seyfert, P. 
(CEA Centre d'Etudes Nucleaires de Grenoble, 38 
(France)). 1984. 9p. (CONF-840705—9). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85751558. 

From 10. international conference on cryogenic engineering; 
Espoo, Finland (31 Jul 1984). 

Cryogenic applications extend over the whole range of 
power types: from small power types with infra-red detection. Sat- 
ellite communication, cryopumping and the medical applications of 
superconductors to the large power types with cryogenic alterna- 
tors and superconductor magnets for fusion. The question actually 
arises wether magnetic refrigeration cycles can have higher reliabil- 
ity and higher efficiency than classical gas refrigerating machines. 
Before discussing the state of the art, we will point out some gener- 
al thermodynamic conditions that have to be respected for magnet- 
ic cycles as for gas cycles. Magnetic Carnot cycle refrigerators are 
now capable of pumping heat efficiently when all the cycle is exe- 
cuted in liquid helium temperature range. 


28263 (CONF-850425—1) Manipulators in teleoperation. 
Hamel, W.R. (Oak Ridge National Lab., TN (USA)). 1985. 
Contract AC05-840R21400. 6p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85010563. 

From Executive conference on remote operations and robot- 
ics in the nuclear industry; Pine Mountain, GA, USA (21 Apr 
1985). 
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Teleoperated manipulators represent a mature technology 
which has evolved over nearly 40 years of applications experience. 
The wide range of manipulator concepts developed thus far reflect 
differing applications, priorities, and philosophies. The technology 
of teleoperated manipulators is in a rapid state of change (just as 
are industrial robotics) fueled by microelectronics and materials ad- 
vances. Large strides in performance and dexterity are now practi- 
cal and advantageous. Even though improved controls and sensory 
feedback will increase functionality, overall costs should be re- 
duced as manipulator fabrication and assembly labor costs are re- 
duced through improved manufacturing technology. As these ad- 
vances begin to materialize, broader applications in nonnuclear 
areas should occur. 


28264 (CONF-8504117—2) Machine intelligence for ro- 
botics applications. Weisbin, C.R.; Barhen, J.; de Saussure, 
G.; Hamel, W.R.; Jorgensen, C.; Oblow, E.M.; Ricks, R.E. 
(Oak Ridge National Lab., TN (USA)). 1985. Contract 
AC05-840OR21400. 12p. NTIS, PC A02/MF A01; 1; GPO 
Dep. File Number DE85011430. 

From Intelligent systems and machines conference; Roches- 
ter, MI, USA (22 Apr 1985). 

The purpose of this paper is to review research in machine 
intelligence ongoing at the Center for Engineering Systems Ad- 
vanced Research (CESAR). As a result of initial experimentation 
with our HERMIES-I mobile robot, hardware and software up- 
grades were implemented which enable fully asynchronous sonar 
operation, improved stepper motor control for the sensory plat- 
form, and more reliable wheel drive control. The current system, 
designated as HERMIES-II, is discussed. Successful demonstration 
of dead-reckoning navigation and the development of a sensor- 
based exploration and discovery algorithm which can now handle 
typical maze problems are reported. The development of HER- 
MIES “brain” as a hypercube ensemble machine with concurrent 
computation and associated message passing is described. Algo- 
rithms for mapping precedence-constrained task graphs onto a hy- 
percube yield results with high efficiency and proper load balance. 
A framework for a hybrid uncertainty analysis theory for decision 
making is described. 


26265 (CRI- yp Tenge », Pp 1-30) Deterministic dy- 


namic behaviour. Argyris, J.H.; Frik, G.; Straub, K.; Platz, 
G. 1984. (In German). ecinier Univ. (Germany, F.R.). 
Inst. fuer Schwingungs- und Messtechnik (Curt-Risch-Insti- 
tut). (CONF-8410266—Vol.1). 

From Conference on dynamic problems; Hannover, F.R. 
Germany (4 Oct 1984). 

The dynamic load as the second given quantity in a dynamic 
analysis is less problematic as a rule than structure mapping, except 
for those cases where it cannot be specified completely independ- 
ently directly for the structure but interacts with the non-structure 
environment or is influenced by the latter. In these cases, one 
should always check whether the study cannot be simplified by 
separate investigations of the two types of problems. The determi- 
nation of the system response from the given quantities ‘structure’ 
and ‘load’ is the central function of dynamic analysis, although the 
importance and problems of the mapping steps should not be under- 
estimated. The paper focuses on some aspects of this problem. The 
available methods are classified as modal and non-modal (direct) 
methods. In the first of these, the eigenvectors of the system are 
used as generalizing coordinates, while the degrees of freedom de- 
scribing the model are used in the latter. The criteria for assessing 
methods of calculation are the accuracy and numerical stability of 
their solutions as well as their simplicity of use. Response quantities 
are represented (and calculated) in the form of response-time func- 
tions, frequency response functions, spectral density functions (or 
stochastic parameters derived from these), response spectra. The 
multitude of problems in dynamic studies requires also a multitude 
of possible approaches, and the selection of the most appropriate 
method for a given case is no slight task. 
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28266 (CRI-K—1/84-Vol.1) Dynamic problems - model- 
ling and reality. Proceedings. Vol. 1. Natke, H.G. (Hannover 
Univ. (Germany, F.R.). Inst. fuer Schwingun und Mes- 
stechnik (Curt-Risch-Institut)). 1984. 324p. German). 
(CONF-8410266—Vol.1). Hannover Univ. (Germany, F.R.). 
ane fuer Schwingungs- und Messtechnik (Curt-Risch-Insti- 
tut 

From Conference on dynamic problems; Hannover, F.R. 
Germany (4 Oct 1984). 

Predictions of the dynamic response of technical structures 
may be difficult to make even with predetermined loads. With sto- 
chastic loads, they are still more problematic. This difficulty is fur- 
ther increased by a statistical aspect if the dynamic characteristics 
of a series of structures, rather than a single structure, are to be de- 
termined. In the same manner, reliability studies require the use of 
statistical tools of probability theory. Predictions are commonly 
validated experimentally. In the most simple cases, measurements 
will be sufficient. Apart from the comparison wich the precalcula- 
tions, the experimental findings may also serve to characterize the 
dynamic response of the structure. The final step is a correction of 
the model in order to predict further loads and modifications with 
the desired accuracy. 


28267 (DP-MS—85-38) Future of robots in nuclear 
plants and processes. Fisher, J.J.; Byrd, J.S. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1985. Contract AC09-76SRO0001. 21p. (CONF- 
850425—3). NTIS, PC A02/MF A0Ol; GPO Dep. File 
Number DE85011505. 

From Executive conference on remote operations and robot- 
ics in the nuclear industry; Pine Mountain, GA, USA (21 Apr 
1985). 

The role of robotics at the Savannah River Plant and Labo- 
ratory is reviewed. The site’s remote process areas are described 
briefly, and existing remote handling equipment and robots are dis- 
cussed. Three technology areas under development and relating to 
process automation are reviewed. These are: inspection systems to 
detect and evaluate process problems or to determine equipment in- 
tegrity, process monitoring systems to analyze plant operations and 
to supply information in the event of an unusual occurrence, and 
remote manipulator systems and controls to handle instruments and 
tools. A technique is presented for employing future intelligent 
robots through process networks. These networks will represent 
the integration of robotic technology with dedicated process 
knowledge bases. (LEW) 


28268 (DPSOP—204-Rev.7-Chap.1) Pressure vessel reg- 
istration, inspection and testing. Revision 7, Chapter I. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA)). Aug 
1981. Contract AC09-76SR00001. 52p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE85011502. 

The objective of this procedure is to establish guides for the 
registration and classification of all pressure vessels installed on the 
Savannah River Plant; to provide for an inspection and testing pro- 
gram of plant-owned pressure vessels in compliance with standards, 
good industrial practices, and local laws; and to establish a control 
program to ensure the integrity of plant-owned vessels requiring re- 
pairs and alterations. 


28269 (DPSOP—204-Rev.7-Chap.2) Relief device regis- 
tration, inspection and testing. Revision 7, Chapter 2. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Plant). Aug 1981. Contract AC09-76SR00001. 
39p. NTIS, PC A03/MF AO1; 1; GPO Dep. File Number 
DE85011503. 

The objective of this procedure is to establish guides for a 
testing and inspection program of pressure and temperature relief 
devices in compliance with standards, codes, good industrial prac- 
tices, and local laws. 





28270 (EDF—82H336254) Cryogenerator development 
program-model rotor first operational results and industrial 
conclusions. Marquet, A.; Duchateau, J.L.; Denis, P.; Gillet, 
R.; Laumond, Y.; Fevrier, A. (Electricite de France, 92 - 
Clamart). May 1982. 5p. (In French). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE85750969. 

An industrial size (1000-1500 MW) model rotor has been 
cooled down several times and is undergoing low temperature ro- 
tating tests. First tests on superconducting coils showed excellent 
results. Basic cryogenic principles were demonstrated but the be- 
haviour at high rotation speed raised some difficulties which need a 
better understanding of interactions between the rotor and the re- 
frigerator. 


28271 (LA-UR—85-1420) Numerical studies of ablation 
and ionization of railgun materials. Schnurr, N.M.; Kerrisk, 
J.F. (Los Alamos National Lab., NM (USA)). 1985. Con- 
tract W-7405-ENG-36. 8p. (CONF-851138—1). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE85010741. 

From 18. AIAA fluid dynamics, plasmadynamics and laser 
conference; Chicago, IL, USA (1 Nov 1985). 

The intense radiation from the arc in a railgun may cause va- 
porization and partial ionization of rail and insulator material. The 
mass of material added to the arc can have a significant adverse 
effect on projectile velocity. A numerical model has been devel- 
oped to predict the change in mass of the arc as a function of sev- 
eral parameters. That model has been incorporated in the Los 
Alamos Railgun Estimator (LARGE) code and simulations have 
been run to assess the accuracy of the model. Analytical predictions 
were found to be in good agreement with experimental data for 
railgun tests run at Los Alamos. Ablation appears to have a signifi- 
cant effect on railgun performance. 


28272 (LBL—18654) Critical current density and micros- 
tructural state of an internal tin multifilamentary supercon- 
ducting wire. Dietderich, D.R.; Glazer, J.; Lea, C.; Hassen- 
zahl, W.V.; Morris, J.W. Jr. (Lawrence Berkeley Lab., CA 
(USA)). 1984. Contract AC03-76SF00098. 15p. (CONF- 
840937—29). NTIS, PC A02/MF AOI]; 1; GPO Dep. File 
Number DE85009966. 

From Applied superconductivity conference; San Diego, 
CA, USA (9 Sep 1984). 

The critical current density (J/sub c/) of internal tin wires is 
increased when low-temperature diffusion heat treatments are per- 
formed prior to a high temperature reaction. To determine the vari- 
ation of J/sub c/ with pre-reaction heat treatments a copper-stabi- 
lized IGC internal tin wire with an outside diameter of 0.267mm 
was studied. The wire has 2 to 2.5um diameter filaments, and 
within the Ta barrier, the area ratio of the copper matrix and Sn 
core to Nb is about 2.2. Due to the character of the Cu-Sn phase 
diagram, heat treatments at a series of temperatures below the 
Nt;Sn reaction temperature affect the local Sn concentration in the 
matrix about the Nb filaments. The variation in J/sub c/ resulting 
from these heat treatments is a consequence of the microstructural 
state of the conductor and the morphology of the NbsSn layer pro- 
duced. The results of this work show that the internal tin and 
bronze-processed wires have diffenent J/sub c/(H) characteristics. 
The two processes have comparable critical currents at high fields, 
suggesting the same H/sub c2/, while at low fields the internal tin 
wire is superior, suggesting a better grain morphology. 


28273 (N—85-13862) Westinghouse programs in pulsed 
homopolar power supplies. Litz, D.C.; Mullan, E. (Westing- 
house Research and Development Center, Pittsburgh, PA 
(USA)). Nov 1984. 16p. NTIS, PC A18/MF AO1. 
In NASA, Langley Research Center, an assessment of inte- 
grated agree system technology, 141-156 p. (N—85-13850 05-20). 
document details Westinghouse’s ongoing study of ho- 
mopolar machines since 1929 with the major effort occurring in the 
early 1970's to the present. The effort has enabled Westinghouse to 
develop expertise in the technology required for the design, fabrica- 
tion and testing of such machines. This includes electrical design, 
electromagnetic analysis, current collection, mechanical design, ad- 
vanced cooling, stress analysis, transient rotor performance, bearing 
analysis and seal technology. Westinghouse is using this capability 
to explore the use of homopolar machines as pulsed power supplies 
for future systems in both military and commercial applications. 
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28274 (N—85-13901) Electrodynamic tethers, 1. Power 
generator in LEO. 2. Thrust for propulsion and power stor- 
age. Mccoy, J.E. (National Aeronautics and Space Adminis- 
tration, Houston, TX (USA). Lyndon B. Johnson Space 
Center). Apr 1984. 10p. NTIS, PC A14/MF AO1. 

In NASA, Lewis Research Center, space power, 275-284 p., 
(N—85-13880 05-20). 

An electrodynamic tether consists of a long insulated wire in 
space whose orbital motion cuts across lines of magnetic flux to 
produce an induce voltage that in typical low orbits averages about 
200 v/km. Such a system should be capable of generating substan- 
tial electrical power, at the expense of IXB drag acting on its orbit- 
al energy. If a reverse current is driven against the induced voltage, 
the system should act as a motor producing [XB thrust. A refer- 
ence system was designed, capable of generating 20 KW of power 
into an electrical load located anywhere along the wire at the ex- 
pense of 2.6N (20,000 J/sec) drag on the wire. In an ideal system, 
the conversion between mechanical and electrical energy would 
reach 100% efficiency. In the actual system part of the 20 KW is 
lost to internal resistance of the wire, plasma and ionosphere, while 
the drag force is increased by residual air drag. The 20 KW PMG 
system as designed is estimated to provide 18.7 KW net power to 
the load at total drag loss of 20.4 KJ/sec, or an overall efficiency 
of 92%. Similar systems using heavier wire appear capable of pro- 
ducing power levels in excess of 1 Megawatt at voltages of 2-4 KV, 
with conversion efficiency between mechanical and electrical 
power better than 95%. The hollow cathode based system should 
be readily reversible from generator to motor operation by driving 
a reverse current using onboard power. 


28275 (RFP—3631) In-service filter testing. Terada, K.; 
Woodard, R.W.; Jensen, R.T. (Rockwell International 
Corp., Golden, CO (USA). Rocky Flats Plant). 29 Apr 
1985. Contract AC04-76DP03533. 34p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85011750. 

This report contains the observations, test results, and con- 
clusions of three separate in-service tests beginning in November 
1979 and concluding in September 1983. The in-service tests de- 
scribed in this report produced encouraging results on filters con- 
structed with fiberglass medium containing 5% Nomex and separa- 
tors of aluminum foil coated with a thin film of vinyl-epoxy poly- 
mer. Filters containing medium with Kevlar fiber additives demon- 
strated they merited further evaluation. Other types of filters tested 
include separatorless filters (Flanders SuperFlow) and one filter 
with fiberglass separators. Asbestos-containing filters were used for 
comparison until their supply was exhausted. All filters tested were 
judged to have performed satisfactorily under the test conditions. 


28276 (SAND—85-0303) Low temperature experimental 
capability for use with gas guns. Miller, J.M.; Chhabildas, 
L.C. (Sandia National Labs., Albuquerque, NM (USA)). 
Apr 1985. Contract AC04-76DP00789. 24p. NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE85010418. 

An experimental facility which has the capability of con- 
ducting low-temperature experiments on the single-stage light gas 
gun located at the Sandia Shock Thermodynamics and Applied Re- 
search (STAR) Facility is described. The system is unique in what 
it allows the use of presently developed techniques, such as 
window interferometry or pressure-shear loading, to determine the 
dynamic shock response of materials at low temperatures. Measure- 
ments of impact misalignment between the projectile and the target 
and measurements of velocity interferometer fringe data on shocked 
specimens have shown that the addition of the low-temperature ca- 
pability has not compromised the quality of dynamic shock data, as 
compared to room-temperature measurements. The low-tempera- 
ture capability can be easily modified for use with other gun facili- 
ties. 


28277 (UCID—20407) Design and fabrication of projec- 
tiles for round bore railguns. Susoeff, A.R.; Hawke, R.S. 
(Lawrence Livermore National Lab., CA (USA)). 7 Mar 
1985. Contract W-7405-ENG-48. 16p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85011871. 

A hypervelocity railgun system which operates in a vacuum 
and uses a gas gun injector to pre-accelerate the projectiles re- 
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quired that the projectile seal operate over wide pressure and ve- 
locity ranges. In our case, the helium gas gun injector operated at 
up to 35 MPa (5 ksi) while the railgun, using a plasma arc arma- 
ture, operated at up to 150 MPa (22 ksi). In addition to gas and arc 
sealing, it was necessary that a metal fuse be attached to the rear of 
the projectile in order to electrically commutate the rails upon 
entry to the railgun. This paper discusses procedures and tech- 
niques in the design and fabrication of projectiles for a round bore 
railgun. It is divided into three sections: (1) machining the projec- 
tile; (2) fuse fabrication; and (3) assembly of the projectile/fuse 
package. 


28278 (UCID—20408) Generation of round bores in com- 
posite structure railguns. Susoeff, A.R.; Hawke, R.S.; 
Newman, G.H. (Lawrence Livermore National Lab., CA 
(USA)). 7 Mar 1985. Contract W-7405-ENG-48. 14p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE8501 1872. 

A technique has been developed to generate precision round 
hole bores in composite structure railguns. Development of tooling 
geometry, tool drive mechanism and coolant feed system has been 
successfully carried out. The combined techniques provide bores 
that are round and have better than 1.6 micrometers (63 mi- 
croinches) surface finish throughout the 6 meter (20 foot) length 
and less than 25 wm (0.001 inch) diameter runout. Draw reaming 
with a pilot bushing is the method of machining. The bore is char- 
acterized first by comparison with a surface roughness gauge using 
a rigid bore scope and then by diameter measurement using air 
plugs/electronic gauging with subsequent digitized data collected 
on floppy discs. Non-ferrous metals and plastic dielectric, including 
polycarbonate and fiberglass reinforced polyester have been cut. 
The resulting railguns have been successfully used for experiments 
conducted in a vacuum chamber pumped to less than 3 x 10~° torr 
pressure. 


28279 (UCRL—92218) DYNA3D, INGRID, and 
TAURUS: an integrated, interactive software system for 
crashworthiness engineering. Benson, D.J.; Hallquist, J.O.; 
Stillman, D.W. (Lawrence Livermore National Lab., CA 
(USA)). Apr 1985. Contract W-7405-ENG-48. 9p. (CONF- 
850862—2). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE85010928. 

From ASME international computers in engineering confer- 
ence and exhibition; Boston, MA, USA (4 Aug 1985). 

Crashworthiness engineering has always been a high priority 
at Lawrence Livermore National Laboratory because of its role in 
the safe transport of radioactive material for the nuclear power in- 
dustry and military. As a result, the authors have developed an in- 
tegrated, interactive set of finite element programs for crashworthi- 
ness analysis. The heart of the system is DYNA3D, an explicit, 
fully vectorized, large deformation structural dynamics code. 
DYNAS3D has the following four capabilities that are critical for 
the efficient and accurate analysis of crashes: (1) fully nonlinear 
solid, shell, and beam elements for representing a structure, (2) a 
broad range of constitutive models for representing the materials, 
(3) sophisticated contact algorithms for the impact interactions, and 
(4) a rigid body capability to represent the bodies away from the 
impact zones at a greatly reduced cost without sacrificing any ac- 
curacy in the momentum calculations. To generate the large and 
complex data files for DYNA3D, INGRID, a general purpose 
mesh generator, is used. It runs on everything from IBM PCs to 
CRAYS, and can generate 1000 nodes/minute on a PC. With its ef- 
ficient hidden line algorithms and many options for specifying ge- 
ometry, INGRID also doubles as a geometric modeller. TAURUS, 
an interactive post processor, is used to display DYNA3D output. 
In addition to the standard monochrome hidden line display, time 
history plotting, and contouring, TAURUS generates interactive 
color displays on 8 color video screens by plotting color bands su- 
perimposed on the mesh which indicate the value of the state varia- 
bles. For higher quality color output, graphic output files may be 
sent to the DICOMED film recorders. We have found that color is 
every bit as important as hidden line removal in aiding the analyst 
in understanding his results. In this paper the basic methodologies 
of the programs are presented along with several crashworthiness 
calculations. 
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28280 An improved method for the prediction of centrifu- 
gal compressor rotational-tone noise. Adams, R.G.; Bickers, 
B.H. (GA Technologies Inc.). Proceedings, Intersociety 
Energy Conversion Engineering Conference; 1: 18-24(Aug 
1984). (CONF-840804—). 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

This paper presents a method of calculating the sound power 
produced by the action of the impeller vanes from the design pa- 
rameters of the compressor and the calculated flow loss coeffi- 
cients. This method develops relationships between the non-dimen- 
sional wake width, ratio between the jet and wake velocities and 
the impeller loss coefficient. Fourier analysis of the resulting square 
wave gives an expression for the fluctuating pressure force at the 
impeller exit surface. This is then applied to the “acoustic dipole” 
source term derived in an earlier paper to calculate the sound 
power produced by the rotating impeller. 


28281 Portable cutting apparatus. Gilmore, R.F. (to 
Dept. of Energy). US Patent Application 6-631,697. 17 Jul 
1984. 19p. Contract AC06-76FF02170. 

A remotely operable, portable cutting apparatus detachably 
secured to the workpiece by laterally spaced clamp assemblies en- 
gagable with the workpiece on opposite sides of the intended line 
of cut. A reciprocal cutter head is mounted between the clamp as- 
semblies and is provided with a traveling abrasive cutting wire 
adapted to sever the workpiece normal to the longitudinal axis 
thereof. Dust and debris are withdrawn from the cutting area by a 
vacuum force through a nozzle mounted on the cutting head. 


28282 Experience in the quality assurance testing of 
HEPA filters. Burchsted, C.A. (Oak Ridge National Lab., 
TN (USA)). pp 15-22 of Harnessing theory for practical ap- 
plications. World Filtration Congress III sponsored by The 
Filtration Society, September 13-17, 1982. Vol. 1. Croydon, 
England; Uplands Press Ltd. (1982). (CONF-820966—). 

From 3. world filtration congress; Downington, PA, USA 
(13 Sep 1982). 

In 2 volumes. 

The DOE HEPA (high efficiency particulate air) filter qual- 
ity-assurance test program was initiated in 1960 to ensure the 
supply of adequate filters for environmental control applications in 
DOE operations. The program has played a significant role in the 
development and improvement of HEPA filters, and has more than 
paid for itself. However, the receipt of large numbers of filters 
which require repair or waiver of specification requirements, even 
as recent as 1980 and 1981, indicates that there are problems in the 
HEPA filter manufacturing industry. It is clear that DOE users aic 
receiving the ‘cream of the crop’ of HEPA filters, but that other 
users who do not avail themselves of the DOE testing service are 
receiving filters of lesser quality. 


28283 Efficiency of standard and high capacity HEPA 
filters during simulated tornado and explosive pulses. Smith, 
P.R. (New Mexico State Univ., Las Cruces (USA)); Greg- 
ory, W.S. (Los Alamos National Lab., NM (USA)). pp 23- 
27 of Harnessing theory for practical applications. World 
Filtration Congress III sponsored by The Filtration Society, 
September 13-17, 1982. Vol. 1. Croydon, England; Uplands 
Press Ltd. (1982). (CONF-820966—). 

From 3. world filtration congress; Downington, PA, USA 
(13 Sep 1982). 

In 2 volumes. 

Standard HEPA (high efficiency particulate air) filters were 
subjected to simulated tornado transients and high capacity HEPA 
filters to simulated explosive shock waves to determine their filter- 
ing efficiency and particulate release characteristics during these 
events. Efficiencies, measured by introducing a monodispersed aer- 
osol upstream of the test filters and collecting it on nucleopore fil- 
ters downstream of the test filters proved to be as low as 98.17% 
during tornado transients and as low as 71% during explosive tran- 
sients. Particulate released from loaded filters during tornado tran- 
sients amounted to about 10 yg of polystyrene latex. For explosive 
transients the mass of released polystyrene particulate was on the 
order of 1.0 mg. 
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28284 ee Studies on radiative 
collisional and ultraviolet lasers. Annual technical report, 1 
October 1983-30 1984, Harris, S.E.; Young, J.F. 
(Stanford Univ., CA (USA). Edward L. Ginzton Lab.). ’ Dec 
1984. - (GL—3812). NTIS, PC A03/MF AO1. 

This program has supported theoretical and experimental 
studies in several areas of research on XUV physics and laser tech- 
nology. The highlight of the work during this year was the defini- 
tion and experimental confirmation of a new class of levels termed 
quasi-metastable. These levels allow significant simplification in 
store and transfer methods and, of more importance, will, in certain 
cases, allow lasing in the extreme ultraviolet without the need for a 
transfer laser. Work on these levels is summarized in Appendices A 
and B of this report. Section 2 of this report summarizes the status 
of other projects, Section 3 lists the publications that have resulted 
under this contract, and Section 4 lists personnel who are presently 
supported by this contract. 


26285 (GSI—84-11, pp 256-259) Free-electron lasers and 
related topics. Watson, JM. Sep 1984. NTIS (US Sales 
Only), PC A24/MF AOl. File Number DE85750980. 
ea og AE 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

This past year has been very exciting for the experimental 
free-electron laser (FEL) programs. At three J_aboratories, oscilla- 
tor experiments were performed with wavelengths from the visible 
to far infrared. The output powers are steadily advancing. The 
status of these programs will be discussed. As shorter wavelengths 
and higher powers are pursued, higher currents, with improved 
beam quality will be required. Advanced electron linacs should be 
developed to meet these demands. 


28286 (KFK—3810) Photophysical and laser-properties of 
new organic laser dyes in the blue and ultraviolet spectral 
region. Rinke, M. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Radiochemie; Karls- 
ruhe Univ. (T.H.) (Germany, F.R.). Fakultaet fuer Chemie). 
Sep 1984. 116p. (In German). Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). 

A number of optical brighteners and scintillators are laser 
emitters if optically excited in a suitable way. In selecting potential 
laser dyes the photophysical properties of the organic dyes, such as 
singlet and triplet absorption spectra, fluorescence spectra, fluores- 
cence quantum yields, and fluorescence decay times, can be used. It 
appears for several optical brighteners, substituted p-quaterphenyls 
and oxazole compounds, that dyes with fluorescence quantum 
yields greater than 0.5 and fluorescence decay times up to 2 ns are 
laser emitters in the blue and ultraviolet spectral ranges, respective- 
ly, in a specific XeCl-excimer laser pumped array. It can be shown 
by the laser properties of 17 substituted and ring bridged p-quater- 
phenyls that a linear relation exists between the slope efficiency and 
the cross section of stimulated emission. As this variable is deter- 
mined essentially by the quotient of fluorescence quantum yield and 
fluorescence decay time, the laser activity of a potential laser dye 
can be predicted from its photophysical properties. The laser quan- 
tum efficiency of a dye becomes the greater the greater the fluores- 


cence quantum yield and the shorter the fluorescence decay time 
are. 


28287 (KFK—3820) Instrument for rapid and precise de- 
termination of wave-lengths for visible laser light. Steiger, A 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Kernphysik; Karlsruhe Univ. (T.H.) (Ger- 
many, F.R.). Fakultact fuer Physik). Oct 1984. 95p. (In 
German). Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). 

A wavemeter was built up that allows one to determine the 
wavelength of an incoming laser beam, having a wavelength in the 
range of 400 nm to 700 nm. The resolution is better than 10-7, or 
correspondingly less than 50 MHz. An average laser power of 
about 1 mW across a beam diameter of 0.5 mm is sufficient. The 
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instrument consists of a combination of three plane parallel Fabry- 
Perot interferometers with graded thicknesses and a small grating 
spectrograph. For the measurement of the wavelength the interfer- 
ence patterns produced by these are continuously recorded by four 
linear photodiode arrays and fed into a small on-line computer 
which analyses them. The program provides a new wavelength 
output approximately every second. The construction and operation 
of the instrument as well as the calibration procedure are described 
in detail. 


28288 (N—85-15479) Advanced infrared laser modulator 
development. Final report. Cheo, P.K.; Wagner, R.; Gilden, 
M. (United Technologies Research Center, East Hartford, 
CT (USA)). Dec 1984. 58p. (NASA-CR—172479). NTIS, 
PC A04/MF AO1. 

A parametric study was conducted to develop an electroop- 
tic waveguide modulator for generating continuous tunable side- 
band power from an infrared CO2 laser. Parameters included were 
the waveguide configurations, microstrip dimensions device imped- 
ance, and effective dielectric constants. An optimum infrared laser 
modulator was established and was fabricated. This modulator rep- 
resents the state-of-the-art integrated optical device, which has a 
three-dimensional topology to accommodate three lambda/4 step 
transformers for microwave impedance matching at both the input 
and output terminals. A flat frequency response of the device over 
20 HGz or 3 dB) was achieved. Maximum single sideband to carri- 
er power greater than 1.2% for 20 W microwave input power at 
optical carrier wavelength of 10.6 microns was obtained. 


28289 (N—85-16637) High-power radiating plasma. Ro- 
zanov, V.B.; Rukhadze, A.A. (National Aeronautics and 
Space Administration, Washington, DC (USA)). Nov 1984. 
28p. (NASA-TM—77784). NTIS, PC A03/MF AOI. 

The physical principles underlying the use of radiating plas- 
mas for the optical pumping of lasers are described. Particular con- 
sideration is given to the properties of radiating plasmas, namely: 
radiation selectivity; the dynamics, equilibrium, and stability of ra- 
diating plasmas; the radiative Reynolds number; and experimental 
results on radiating discharges. 


28290 (PPPL—2207) Soft x-ray laser gain measurements 
in a recombining plasma column, Suckewer, S.; Skinner, 
C.H.; Milchberg, H.; Keane, C.; Voorhees, D. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Mar 1985. Contract 
AC02-76CH03073. 26p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85011425. 

An enhancement of ~ 100 of stimulated emission over spon- 
taneous emission of the CVI 182 A line (one-pass gain ~ 6.5) was 
measured in a recombining, magnetically confined plasma column 
by two independent techniques using intensity calibrated XUV 
monochromators. Additional confirmation that the enhancement 
was due to stimulated emission has been obtained with a soft x-ray 
mirror. 


28291 Laser Research: a current awareness bulletin. 
Smith, L.B.; Williams, L.E. (eds.). (Office of Scientific and 
Technical Information, Oak Ridge, TN). Laser Research; 
No. 85/1, 1-12(15 Jan 1985). (PB—85-901101; DOE/LAR— 
85/1). 


Available from National Technical Information Service, 
Springfield, VA 22161 on a subscription basis at $40.00 per volume 
(calendar) year. 

Laser Research announces semimonthly the current world- 
wide information on all aspects of laser research and development, 
excluding applications. (LEW) 


28292 Device for frequency modulation of a laser output 
spectrum. Beene, J.R.; Bemis, C.E. Jr. (to Dept. of Energy). 
US Patent Application 6-631,693. 17 Jul 1984. 12p. Contract 
AC05-840R21400. 

A device is provided for fast frequency modulating the 
output spectrum of multimode lasers and single frequency lasers 
that are not actively stabilized. A piezoelectric transducer attached 
to a laser cavity mirror is driven in an unconventional manner to 
excite resonance vibration of the tranducer to rapidly, cyclicly 
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change the laser cavity length. The result is a cyclic sweeping of 
the output wavelength sufficient to fill the gaps in the laser output 
frequency spectrum. When a laser is used to excite atoms or mole- 
cules, complete absorption line coverage is made possible. 


28293 Vacuum ultraviolet laser. Berkowitz, J.; Ruscic, 

B.M.; Greene, J.P. (to Dept. of Energy). US Patent Appli- 

- 6-628,700. 6 Jul 1984. 15p. Contract W-31-109-ENG- 
8. 

Transitions from the 2p*('So)3s ?S/sub 1/2/ state of atomic 
fluorine to all allowed loser states produces laser emission at six 
new wavelengths: 680.7A, 682.6A, 3592.7A, 3574.1A, 6089.2A, and 
6046.8A. Coherent radiation at these new wavelengths can be gen- 
erated in an atomic fluorine laser operated as an amplifier or as an 
oscillator. 
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28294 (AD-A—150785/4/XAB) Heat transfer to vertical 
flat plates in a rectangular gas-fluidized bed. Master's thesis. 
Neily, D.C. (Naval Postgraduate School, Monterey, CA 
(USA)). Jun 1984. 207p. NTIS, PC A10/MF AO1. 

This experimental study was conducted at the Naval Post- 
graduate School to investigate the heat-transfer characteristics of 
flat vertical plates in a rectangular gas-fluidized bed. The primary 
objective was to determine what effect variations in the bed width- 
to-height ratio had on heat transfer to the vertical flat plates form- 
ing the container walls. The experiment was conducted using a spe- 
cially heated and instrumented fluidized bed equipped with a mova- 
ble side wall which permitted modification of the bed geometry. As 
the width of the bed was adjusted, the settled bed height was main- 
tained at a constant level by the addition or removal of bed materi- 
al. A secondary objective of the study was to determine the effect 
of variations in the fluidization gas flow rate on heat transfer to the 
bed walls. Pressure-drop measurements as well as visual observa- 
tions were used to determine minimum-fluidization flow rates for 
each configuration. Heat-transfer-coefficients were calculated for 
each flow rate and bed geometry using temperature data obtained 
from a computer controlled thermocouple network. 


28295 (CONF-850406—3) Vaporization from a heated 
surface into a saturated stream. Ahluwalia, R.K.; Im, K.H. 
(Argonne National Lab., IL (USA)). 1985. Contract W-31- 
109-ENG-38. 19p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85010484. 

From International symposium and workshop on particulate 
and multi-phase processes and the 16th annual meeting of the Fine 
Particle Society; Miami Beach, FL, USA (22 Apr 1985). 

Vaporization of a liquid from a heated surface to a saturated 
non-reactive stream is considered. The surface temperature is suffi- 
ciently below the boiling point so that the vaporization rate is con- 
trolled by gas phase transport processes rather than heat transfer. 
For low free stream temperature, the vapor diffusing from the sur- 
face is found to condense through homogeneous nucleation within 
the thermal boundary layer. The resultant effects are the thinning 
of the vapor boundary layer and an enhancement in the vaporiza- 
tion rate. The transport of nucleated particles also contributes to 
the vaporization process. The important particle transport mecha- 
nisms are thermophoresis, Brownian diffusion and eddy diffusion. It 
is found that these mechanisms act in concert within some portion 
of the boundary layer and in mutual opposition within another por- 
tion. A detailed discussion is provided on the influence of free 
stream temperature on the vaporization rate, and boundary layer 
profiles of vapor mass fraction, supersaturation ratio, nucleation 
rate and aerosol density. 11 refs., 10 figs. 


28296 (CONF-850712—2) Block-implicit calculations of 
three-dimensional laminar flow in strongly curved ducts. 
Vanka, S.P. (Argonne National Lab., IL (USA)). 1985. 
Contract W-31-109-ENG-38. llp. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85003047. 

From 21. AIAA/ASME/SAE joint propulsion conference; 
Monterey, CA, USA (8 Jul 1985). 
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The understanding of flow development in ducts with longi- 
tudinal curvature is of interest in the design of aircraft intakes, tur- 
bomachinery passages, and heat exchange equipment. The present 
note describes the numerical solution of the elliptic partial differen- 
tial equations governing three-dimensional fluid flow in strongly 
curved rectangular ducts by the use of a fully coupled block-implic- 
it solution algorithm. Calculations have been made for the configu- 
ration of Humphrey et al. It is observed that the coupled solution 
of the momentum and continuity equation converges rapidly and 
reduces the required computing time by a factor of two and a half 
over a decoupled solution such as that by Humphrey et al. The 
flowfield calculated here is in good agreement with the experimen- 
tal data and with previous calculations. The flow separation on the 
outer side wall is well predicted, in conformity with earlier obser- 
vations. 


28297 (DOE/ER/03077—244) Stability of two-dimen- 
sional immiscible flow to viscous King, M.J.; Lind- 
quist, W.B.; Reyna, L. (New York Univ., NY (USA). Cou- 
rant Mathematics and Computing Lab.). Mar 1985. Contract 
AC02-76ER03077. 4ip. IS, PC A03/MF AOl1; 1; GPO 
Dep. File Number DE85011403. 

The stability of incompressible, gravity free, immiscible two 
phase flow to viscous fingering is studied numerically. In contrast 
to numerical studies in the literature, but in good qualitative agree- 
ment with laboratory studies, we find a large parameter regime for 
which the displacement is strongly unstable. The parameter space 
examined includes mobility ratio, capillary pressure strength, size of 
perturbation, and heterogeneity of the medium. 


28298 (EDF—82H335824) Elementary notions on one-di- 
mensional flow thermohydraulic modelling. Perrin, M. (Elec- 
tricite de France, 92 - Clamart). Feb 1982. 35p. (In French). 
NTIS (US Sales Only), PC A03/MF A01. File Number 
DE8575 1069. 

This paper is an overview of the notions of mathematical 
and simulation model applied to flows met in pipes and in several 
components of power plants (valves, pump, turbine). Finally, the 
results of a computer code based on the equations previously pre- 
sented are given. 


28299 (EDF—82H406752) Modeling of fluid flows and 
difference method 


heat transfers by a finite in curved non or- 
thogonal meshes. Goussebaile, J. (Electricite de France, 78 - 
Chatou). Nov 1981. 60p. (In French). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE85751071. 

A code is presented for the numerical solution of the Bous- 
sinesq equations by means of finite differences. To deal with gener- 
al complex geometries non orthogonal boundary fitted coordinates 
are used, which allow an arbitrary choice of the coordinate lines. It 
does not yield the loss of accuracy, inherent in classical finite dif- 
ference schemes. Boundary conditions were examined in detail for 
velocity and temperature. The report describes two first applica- 
tions with or without heat transfer: the flow in a cooling-tower 
(Navier-Stokes) and the flow in a pool of a fast breeder (Boussinesq 
with natural convection). 


28300 (FEI—1450) Phase and velocity distributions in a 
steam-water flow at the pressure of 4.9 MPa. Kirillov, P.L.; 
Komarov, N.M.; Smogalev, I.P.; Shtejn, Yu.Yu.; Shumskij, 
R.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 
1983. 16p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85700904. 

On the basis of the experimental data obtained by the isokin- 
etic sampler with and without phase separator the influence of slip- 
ping account on phase linear and mass velocity distribution is ana- 
lyzed. The structure and measurement circuit of isokinetic sampler 
with phase separator are described. The experiments have been per- 
formed during steam-water flow in a vertical tube with internal di- 
ameter of 17 mm at the pressure of 4.9 MPa. It is shown that in the 
developed disperse-ring flow nucleus under conditions of high-pres- 
sure steam-water mixture flow, local slipping coefficients are close 
to unity. Under these conditions application of the simplified isokin- 
etic sampling method permits to obtain adequate results. 
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28301 (FEI—-1452) Oscillations in the hydrodynamically 
coupled system including a rod and a concentric tube. Fedo- 
~_—— V.S. (Gosudarstvennyj Komitet po Ispol'zovaniyu 

tomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij 
inst) 1983. ° ae Russian). NTIS (US Sales Only), PC 
A02/MF A01. File Number DE85700905. 

Characteristics of the simplest hydrodynamically coupled os- 
cillating system consisting of a rod and a concentric tube are con- 
sidered. A space between the rod and tube is filled with liquid. The 
liquid in the ring gap provides the rod-tube hydrodynamic coupling 
during their bending oscillations. The dependences of the coupled 
system oscillation eigenfrequencies on the frequencies of isolated 
oscillating subsystems without liquid and hydrodynamic inertial co- 
efficients, conditioned by liquid, are obtained. Coefficients of 
system dynamic properties are found, and their dependences on dif- 
ferent system structural parameters and liquid properties are given. 


28302 (FEI—1462) Averging coefficient estimation for 
the one-dimensional model of two-phase flow. Momentum and 
continuity equations. Kornienko, Yu.N.; Kuzevanov, V.S.; 
| ee V.M.  (Gosudarstvennyj Komitet po 
I'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehoes geticheskij Inst.). 1983. 30p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl1. File Number DE85700906. 
The averaging coefficients (distribution parameters) used in 

the one-dimensional equations of continuity and momentum of the 
drift flow model are numerically estimated. It is shown that the 
overaging coefficients can be considerably different from 1. The 
effect of the rate of light phase rise on the coefficient values is ana- 
lyzed. Special attention is paid to analysis of modes with concave 
profiles of light phase concentration typical for subheated boiling 
two-phase flows, for example. The results of experiments can form 
the basis for specifying the application limits of one-dimensional 
models of two-phase flow using the plane parameter profile ap- 
proximation. The analytical dependences for distribution parameters 
derived herein in approximation of exponential profiles of gas-steam 
content and volume flow rate density of mixture allow to build up 
corrent one-dimensional models and promote to clarify directions 


of experimental investigations. 


28303 (iC—84/103) Radiation transfer in dispersive 
media. Elwakil, S.A.; Haggag, M.H.; Machali, H.M.; Saad, 
E.A. (International Centre for Theoretical Physics, Trieste 
(Italy)). Jul 1984. 13p. NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE85701189. 

Equations for reflection coefficient associated with radiation 
scattered by dispersive medium are obtained. Pade approximant 
technique is used to calculate the reflection coefficients. The results 
for [0/1] Pade approximant lead to computationally useful and 
good results in comparison with the exact results. 


28304 (ITEF—48(1983)) Algorithm for calculating the 
critical heat flux, steam content and hydraulic charcteristics 
of a channel during subcooled boiling. Bergel’son, B.R.; Mur- 
ysova, L.T. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 

ental’noj Fiziki). 1983. 20p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85700907. 

An algorithm is described which could be used in a program 
for calculation of a critical heat flux and basic integral characteris- 
tics (hydraulic resistance and volume steam content) of a heated 
channel with an energy release constant over the length. Boiling of 
water, underheated to the saturation temperature at pressures <= 
3 MPa, occurs in the channel. 


28305 (LA-UR—85-1236) Pressure recovery in a cylindri- 
cal heat pipe at high radial Reynolds numbers and at high 
Mach numbers. Haug, F.; Busse, C.A. (Los Alamos National 
Lab., NM (USA); Commission of the European Communi- 
ties, "Ispra (Italy). Joint Research Centre). 1985. Contract 
W-7405-ENG-36. 8p. (CONF-850607—1). NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE85010718. 

From AIAA thermophysics conference; Williamsburg, VA, 
USA (18 Jun 1985). 
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The pressure recovery in a cylindrical heat pipe has been in- 
vestigated. The experiments cover average radial Reynolds num- 
bers between 5 and 150 and average Mach numbers up to the ve- 
locity of sound. During preliminary experiments in a cylindrical, 
gravity-assisted heat pipe at high Mach numbers large condensate 
flow instabilities were observed. As a consequence the heat pipe 
power varied strongly. Based on these observations an improved 
heat pipe design was made that resulted in steady operating condi- 
tions throughout the entire parameter range. This heat pipe is de- 
scribed. The pressure recovery was measured and compared with 
results from a two-dimensional analytical model for describing com- 
pressible vapor flow in heat pipes. Good agreement with the exper- 
imental data was found. 


28306 (LBL—18833) Detailed validation of a liquid and 
heat flow code against field performance. Tsang, C.F.; 
Doughty, C. (Lawrence Berkeley Lab., CA (USA)). Feb 
1985. Contract AC03-76SF00098. 21p. (CONF- 850270—1). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE85009901. 

From 8. SPE symposium on reservoir simulation; Dallas, 
TX, USA (10 Feb 1985). 

The numerical code PT, which calculated liquid and heat 
flow in a saturated porous or fractured porous medium, has been 
validated against a series of field experiments involving the injec- 
tion and subsequent production of hot water into a confined aqui- 
fer. The layered structure of the aquifer and strong buoyancy ef- 
fects, indicating highly coupled liquid and heat flows, provide a 
stringent test of the code’s ability to model the real world. 


28307 (NUREG/CP—0058-Vol.1, pp 331-354) UK stud- 
ies of post-dryout heat transfer. Hewitt, G.F.; Costigan, G.; 
Lee, D.H. (United Kingdom Atomic Energy Authority). 
Jan. 1985. NTIS, PC A19/MF A0Ol1 - GPO $8.50. File 
Number T185901072. (CONF-8410142—Vol.1). 

From 12. water reactor safety research information meeting; 
Gaithersburg, MD, USA (23 Oct 1984). 

This paper describes experimental and analytical work aimed 
at improving fundamental understanding of post-dryout heat trans- 
fer. The application of various advanced modeling techniques to 
dispersed flow heat transfer data obtained earlier in the UKAEA is 
reviewed. Then, more recent work on post-dryout heat transfer in 
the low void fraction (low quality) region is described and recent 
comparisons between the data and the TRAC-PFI1 code are re- 
viewed. A basic version of the code predicts rewetting under con- 
ditions which are well established as being in the post-dryout 
region and modifications to the code are described to rectify this. 
Plans are described for extending these experiments to a wider 
range of pressure and mass flux. In the final section of the paper, 
recent experimental work is described in which the two phase flow 
patterns associated with post-dryout heat transfer in the reflooding 
situation have been investigated using neutron radiography. The 
flow patterns at low reflood rates are somewhat different to those 
which had been previously assumed. 


28308 (SAND—84-2210C) Natural convection experi- 
ments in a stratified liquid-saturated porous medium. Reda, 
D.C. (Sandia National Labs., Albuquerque, NM (USA)). 
1985. Contract AC04-76DP00789. 10p. (CONF-850810— 
15). NTIS, PC A02/MF A0O1; GPO Dep. File Number 
DE85009003. 

From National heat transfer conference; Denver, CO, USA 
(4 Aug 1985). 

Natural convection heat transfer from a constant-flux cylin- 
der immersed vertically through a stratified (two-layer) liquid-satu- 
rated porous medium, was investigated experimentally and results 
compared with numerical predictions. The 1:6 permeability-ratio 
interface existing between the two layers was found to effectively 
trap buoyantly-driven fluid motion within the high-permeability 
region, beneath the interface. Within this high-permeability region, 
Nusselt number versus Rayleigh number data were found to corre- 
late with previously measured results, obtained for the same basic 
geometry, but with a fully-permeable upper-surface hydrodynamic 
boundary condition. Heat transfer rates from a long, slender cylin- 
der immersed vertically in a uniform liquid-saturated porous 
medium of large vertical and radial extent were thus found to be 
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insensitive to the upper-surface hydrodynamic boundary condition. 
Numerical predictions agreed well with measured radial tempera- 
ture profiles and with measured heat transfer rates. Variable-porosi- 
ty effects which occur in unconsolidated porous media adjacent to 
solid boundaries were found to have a negligible influence on the 
thermal field adjacent to such boundaries under conditions of 
Darcy flow. 


28309 (SAND—84-2272C) Sequential regularization solu- 
tion of the inverse heat conduction problem. Beck, J.V.; 
Blackwell, B.F.; St. Clair, C.R. Jr. (Michigan State Univ., 
East Lansing (USA ); Sandia National Labs., Albuquerque, 
NM (USA)). 1985. Contract AC04-76DP00789. 12p. 
(CONF-850745—4). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85010657. 

From 4. international conference on numerical methods in 
laminar and turbulent flow; Swansea, UK (8 Jul 1985). 

The Inverse Heat Conduction Problem (IHCP) is defined 
and a sequential regularization solution is presented. Although the 
algorithm is developed specifically for the first-order regularization 
procedure, it can be extended to any order. Example calculations 
are presented for both the whole domain and sequential methods; 
similar results can be obtained for both methods. The impact of 
random temperature errors is also investigated. The conclusion is 
that the sequential procedure is much more computationally effi- 
cient and yields nearly as accurate results as the whole domain pro- 
cedure. 


28310 Hydraulic flow visualization method and appara- 
tus. Karidis, P.G. (to Dept. of Energy). US Patent 
4,487,075. 11 Dec 1984. Filed date 15 Apr 1983. vp. 

PAT-APPL-485153. 

An apparatus and method for visualizing liquid flow. Pulses 
of gas bubbles are introduced into a liquid flow. stream and a strobe 
light is operated at a frequency related to the frequency of the gas 
pulses to shine on the bubbles as they pass through the liquid 
stream. The gas pulses pass through a probe body having a valve 
element, and a reciprocating valve stem passes through the probe 
body to operate the valve element. A stem actuating device com- 
prises a slidable reciprocating member, operated by a crank arm. 
The actuated member is adjustable to adjust the amount of the 
valve opening during each pulse. 


28311 Thermally driven motion of strongly heated fluids. 
DeBoer, P.C.T. (Sibley School of Mechanical and Aero- 
space Engineering, Hall, Cornell University Ithaca, NY). 
International Journal of Heat and Mass Transfer; 27: No. 12, 
2239-2251(Dec 1984). 

A formal, unified method is used to derive two sets of ap- 
proximate equations governing the thermally driven motion of 
strongly heated fluids. Account is taken of the temperature depend- 
ence of the fluid properties. The limits considered correspond 
to:(a)a strongly heated, shallow fluid; and(b)a strongly heated, deep 
liquid with a small coefficient of volume expansion. Two additional 
limits that are considere correspond to:(c)a weakly heated, deep 
fluid; and(d)a weakly heated, shallow fluid. For cases(a),(c) and (d), 
use is made of two basic expansion parameters: the nondimensiona- 
lized depth € of the fluid and the nondimensionalized strength 5 of 
the heat source distribution. Case(a) corresponds to « << 1 ; the 
resulting equations govern the temperature, density and pressure to 
lowest order. The lowest order pressure is uniform but time de- 
pendent. Case(c) corresponds to 8 << 1. The unperturbed state 
for this case is taken to be steady and quiescent; this restricts it to 
the so-called adiabatic state. Case(d) is obtained from the results of 
case (c) by also taking € <<1. The resulting equations constitute 
the Boussinesq approximation, and are valid independent of the rel- 
ative magnitude of 5 and ¢«. An arbitrary temperature gradient of 
order 6 can be added to the unperturbed state of a weakly heated 
fluid. For the case of a weakly heated, shallow ideal gas maintained 
at constant volume and heated throughout the volume, the equa- 
tions account for the effect of perturbation pressure on perturbation 
density and on compression heating. Case(b) yields an energy equa- 
tion that is significantly different from that for case(d). When ap- 
plied to a liquid under normal conditions, case(b) leads to the Bous- 
sinesq equations with temperature-dependent fluid properties. The 
sets of equations obtained all are based on a characteristic velocity 
that is vanishingly small compared with the speed of sound. 


i ational Laboratory, Oak 
7). ‘sanateatinnat Journal of Heat and Mass 

Transfer; 27: No. 12, 2365-2376(Dec 1984). 
This paper describes a theoretical analysis of the combined 
heat and mass transfer process taking place in the absorption of a 


interface and in the bulk of the film. The energy and diffusion equa- 
tions are solved simultaneously to give the temperature and concen- 
tration variations in the film. Two cases of interest are considered: 


from which heat and mass transfer coefficients are determined. 
4205 Materials Testing 


REFER ALSO TO as 27102, 27103, 27470, 27634, 27638, 27639, 
27640, 27641, 28122, 28579, 2 


(CONF-8504128—1) Hot cracking of austenitic 

stainless steels: the debut of the Sigmajig. Goodwin, G.M. 

idge National Lab., TN (USA)). 3 Apr 1985. Con- 

tract AC05-840R21400. 57p. NTIS, PC A04/MF AOI; 1; 
GPO Dep. File Number DE85010560. 

From IMOG joining subgroup meeting; Los Alamos, NM, 
USA (2 Apr 1985). 

The Sigmajig test fixture holds a square specimen between 
grips and applies a stress prior to welding. An autogenous weld is 
then produced. As the stress is increased specimen by specimen, a 
level is reached where centerline cracking occurs near the end of 
the weld. At a higher stress level, specimen separation occurs. Test- 
ing has concentrated on gas tungsten arc welds on 0.25 mm thick 
types 304 and 316 stainless steel. Scanning electron microscopy ex- 
amination confirms that the centerline cracks are indeed hot cracks. 
(LEW) 


28314 (GKSS—84/E/43) Biomedical applications of fast 
neutron radiography. Duehmke, E.; Greim, L. (GKSS-Fors- 
chungszentrum Geesthacht G.m.b.H., Geesthacht-Tesper 
hude (Germany, F.R.)). 1983. 7p. (CONF-831012—15). Also 
published in Supplement to Atomkernenergie Kerntechnik 
(1984) v. 44. 

From International symposium on use and development of 
low and medium flux research reactors; Cambridge, MA, USA (17 
Oct 1983 

seeviiie radiography of extended biological objects requires 
fast neutrons. The track etch foil technique is used as a detection 
method. It is shown that fast neutron radiography may be superior 
to X-ray examinations for special samples such as wooden objects, 
animals covered by calcified shells, organic material surrounded by 
thick metal shields and bone specimens. Radiation dose can be low- 
ered considerably by multiple foil detectors. 


28315 (INIS-mf—9532, pp 258-261) Spatially random 
materials. Assay-design and interpretation of measurement. 
Ben-Haim, Y.; Shenhav, N. (Technion-Israel Inst. of Tech., 


Haifa. t. of Nuclear Engi g). 1983. NTIS (US 
Sales Only), PC Al4/MF AO. File Number DE85780892. 
(CONF-831241—Summ.). 
From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 
Published in summary form only. 


28316 (INIS-mf—9532, pp 262) Nuclear techniques for 
industrial bulk material assay. Gozani, T. (Technion- — 
Inst. of Tech., Haifa). 1983. NTIS (US Sales Only), PC 
A14/MF AOl. "File Number DE85780892. (CONF-831241— 
Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 
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oo (INIS-mf—9532, pp 266-269) Continuous 
Barnea, G. (Technion-Israel Inst. of 

Tech., Haifa. Dept. of Physics). 1983. NTIS (US. Sales 
Onl y), PC Al4/MF AOl. File Number DE85780892. 
(CONF-831241—-Summ. ). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


28318 (INIS-mf—9532, pp one Probability distribu- 
tion of values measured by T techniques. Segal, E.; 
Notea, A. (Technion-Israel Inst. = Tech., Haifa. Dept. of 
Nuclear Engineering); Elbaz, J. (Commission of the Europe- 
an Communities, Ispra (Italy). Joint Research Centre). 1983. 
NTIS (US Sales Only), PC Al4/MF AOl1. File Number 
DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


28319 (INIS-mf—9532, pp 244-247) Monte-Carlo simula- 
tion of thick section collimated X-ray nondestructive exami- 
nation. Barnea, G. (Technion-Israel Inst. of Tech., Haifa. 

of Physics). 1983. NTIS (US Sales Only), PC Al4/ 
MF AOl. File Number DE85780892. (CONF-831241— 
Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


28320 (INIS-mf—9532, pp 274-278) Photoelectron emis- 
sion radiography. Sternberg, Y.; Notea, A.; Segal, Y. (Tech- 
nion-Israel Inst. of Tech., Haifa. Dept. of Nuclear Engineer- 
ing). 1983. NTIS (US Sales Only), PC A1l4/MF AOl1. File 
Number DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


28321 (INIS-mf—9532, pp 242-243) Ultrasonic measure- 
ment of residual stress in thin-walled stainless steel tubes. 
Jassey, K.M.; aiaeeat R. (Tel Aviv Univ. (Israel)). 1983. 
NTIS (US Sales Only), PC Al4/MF AOl1. File Number 
DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


(ISD—298) Inductive method for automatic re- 
cording of crack propagation. Argyris, J.H.; Aicher, W.; 
Ertelt, J.; Hailer, F. (Stuttgart Univ. (Germany, F.R.). Inst. 
fuer Statik und Dynamik der Luft- und Raumfahrtkonstruk- 
tionen). Sep 1982. 45p. (In German). Stuttgart Univ. (Ger- 
many, F.R.). Inst. fuer Statik und Dynamik der Luft- und 
Raumfahrtkonstruktionen. 

A method has been developed allowing automatic monitor- 
ing and recording of fatigue cracks in sheets, using a reusable 
sensor. The induction voltage in a row of coils along the crack 
serves as measurable variable, created by a crack-induced alteration 
of magnetic flux in the current-carrying sample. The position of the 
crack tip on the sample surface can be determined with an accura- 
cy of +- 0.2 mm. Thus the accuracy of this method comes up to 
that of visual detection using a movable microscope. An electronic 
control device has been developed allowing 5000 crack positions to 
be measured per second so that also fast propagating fatigue cracks 
and non-steady crack growth can be detected. The measuring ve- 
locity can be increased by the factor four without basic alterations, 
simply by modifying the control device. The method described is 
intended for use in parametric examinations of crack propagation in 
sheets under operational conditions (load scenario). 


28323 (ND-R—891(S)) Determination of oxygen profiles 
across Zircaloy-4 cladding using microprobe techniques. 
Riley, B.F.; Sian, ks (UKAEA Risley Nuclear Power 
Development Establishment). Mar 1984. 23p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE85700930. 
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Oxygen concentration profiles have been determined across 
Zircaloy cladding by Electron Probe Microanalysis (EPMA) and 
Auger Microprobe (AMP) analysis. The two techniques gave simi- 
lar results, but, for various reasons, AMP analysis is preferred. 


28324 (ND-R—936(R)) Defect sizing using automated ul- 
trasonic inspection techniques at RNL. Rogerson, A.; High- 
more, P.J.; Poulter, L.N.J. (UKAEA Risley Nuclear Power 
Development Establishment). Oct 1983. 29p. (CONF- 
830562—4). NTIS (US Sales Only), PC A03/MF A01. File 
Number DE85700931. 

From Specialist meeting on defect detection and sizing; 
Ispra, Italy (3 May 1983). 

RNL has developed and applied automated wide-beam 
pulse-echo and time-of-flight techniques with synthetic aperture 
processing for sizing defects in clad thick-section weldments and 
nozzle corner regions. These techniques were amongst those used 
in the four test plate inspections making up the UKAEA Defect 
Detection Trials. In this report a critical appraisal is given of the 
sizing procedures adopted by RNL in these inspections. Several 
factors influencing sizing accuracy are discussed and results from 
particular defects highlighted. The time-of-flight technique with 
colour graphics data display is shown to be highly effective in im- 
aging near-vertical buried defects and underclad defects of height 
greater than 5 mm. Early characterisation of any identified defect 
from its ultrasonic response under pulse-echo inspection is seen as a 
desirable aid to the selection of an appropriate advanced sizing 
technique for buried defects. 


28325 (UCRL—92441) Initial results for the failure 
strength of a LOVA gun propellant at high pressures and var- 
ious strain rates. Costantino, M.; Ornellas, D. (Lawrence 
Livermore National Lab., CA (USA)). Apr 1985. Contract 
W-7405-ENG-48. 25p. (CONF-8504125—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85010941. 

From JANNAF propulsion meeting; San Diego, CA, USA 
(8 Apr 1905). 

We present the initial results for the failure strength of a 
LOVA gun propellant at high pressures and various strain rates. 
We believe these to be the first such data for these conditions. 
Right circular cylinder samples are loaded hydrostatically to pres- 
sures of up to 400 MPa (60,000 psi) then, holding this confining 
pressure constant, an additional axial load is applied to create a 
shear stress. Shear stress as a function of axial strain is measured 
and values at 3% and 5% axial strain are reported at strain rates of 
10-4, 10-2, 10-4, and 10° s~? at various confining pressures to 400 
MPa. The strength at 10-*s~' increases by more than a factor of six 
over 400 MPa with an increasing slope. Similar rates of increase are 
found for strain rates of 10~? and 10~' s~*. We are unaware of this 
type of behavior in any other material. At 0.1 MPa confining pres- 
sure, the strength increases by almost a factor of 5 as the strain rate 
increases from 10~* to 2.6(10*) s~1. The implications of these data 
to gun propellant grain design and the vulnerability of LOVA pro- 
pellants are discussed. 


28326 Remote temperature-set-point controller. Burke, 
W.F.; Winiecki, A.L. (to Dept. of Energy). US Patent Ap- 
plication 6-661,843. 17 Oct 1984. 10p. Contract W-31-109- 
ENG-38. 

An instrument is described for carrying out mechanical 
strain tests on metallic samples with the addition of means for vary- 
ing the temperature with strain. The instrument includes opposing 
arms and associated equipment for holding a sample and varying 
the mechanical strain on the sample through a plurality of cycles of 
increasing and decreasing strain within predetermined limits, cir- 
cuitry for producing an output signal representative of the strain 
during the tests, apparatus including a a set point and a coil about 
the sample for providing a controlled temperature in the sample, 
and circuitry interconnected between the strain output signal and 
set point for varying the temperature of the sample linearly with 
strain during the tests. 


28327 Non-bonded ultrasonic transducer. Eoff, J.M. (to 
Dept. of Energy). US Patent Application 6-628,078. 6 Jul 
1984. 14p. Contract AC04-76DP03533. 
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A mechanically assembled non-bonded ultrasonic transducer 
includes a substrate, a piezoelectric film, a wetting agent, a thin 
metal electrode, and a lens held in intimate contact by a mechanical 
clamp. No epoxy or glue is used in the assembly of this device. 


4206 Safety Engineering 


REFER ALSO TO CITATION(S) 27344, 27345, 28899 
4207 Vacuum Engineering 

REFER ALSO TO CITATION(S) 27857 

4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 27388, 27389, 27958, 28011, 28125, 28127, 
28149, 28644 


28328 (AD-A—151069/2/XAB) Study of 1/f noise in 
solids. Final report, 16 June 1983-31 July 1984. Van Vliet, 
C.M.; Bosman, G. (Florida Univ., Gainesville (USA). Dept. 
of Electrical Engineering). 31 Oct 1984. 76p. NTIS, PC 
A05/MF A0O1. 

An overview is given of the status of 1/f noise at the end of 
the contract period. The 1/f noise observed in the laboratory, as 
well as in other places, quite often yields Hooge parameters of 
order 10-5 to 10-8, i.e., two to five orders less than a decade ago. 
Much of this noise can be seen as quantum 1/f noise, which is the 
limiting noise that can be observed. Measurements on submicron 
gallium arsenide devices, microwave narrow base transistors, and 
gold films at below the Debye temperature, and in radioactive 
decay and partition 1/f noise, all point in this direction: Over and 
above this limiting noise, additional 1/f-like noise is often observed. 
For this, the standard physical mechanisms, involving activation 
energy processes or tunneling processes, usually apply. More re- 
search on this larger 1/f noise is still needed. In the section on ex- 
perimental work, we discuss the status of 1/f noise in transistors 
and in gold films. Also, we discuss the high frequency intervalley 
scattering noise in gallium arsenide devices. Good agreement with 
Monte Carlo simulations is obtained. New results are also presented 
for noise in radioactive decay. Both 1/f noise and Lorentzian flick- 
er noise are observed. The flicker floor is lower for lower alpha- 
particle energies, in agreement with the quantum theory of 1/f 
noise. In the theory section of quantum 1/f noise is applied to elec- 
tron phonon scattering. Explicit results for the resulting mobility- 
fluctuation noise and for the Hooge parameters involved are ob- 
tained. Numerical computations are in progress. 


28329 (CEA-CONF—7281) Operation margins of magne- 
to-optic arrays. Fedeli, J.M.; Delaye, M.T.; Jouve, H.; Pi- 
sella, C.; Prieur-Drevon, P. (CEA Centre d'Etudes Nu- 
cleaires de Grenoble, 38 (France)). Apr 1984. 12p. (CONF- 
8404132—3). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE85751557. 

From 22. international magnetics conference (INTERMAG), 
Hamburg, F.R. Germany (10 Apr 1984). 

Square cells of different sizes were formed in Bi doped films 
by ion milling. Hysteresis cycles of these cells was found to be de- 
pendant of magnetic characteristics of the film, geometrical dimen- 
sion of the structure and ion implantation with different annealing 
temperature. Arrays of 4 x 4 cells with four different designs were 
then investigated. Switching was achieved by the conjunction of an 
external uniform bias field and the field created by pulsing two 
electrical conductors of the array. Theoretical operation area was 
then determined. Operations margins (+ 10% of the nominal value) 
were measured and found to be dependant on the width of the con- 
ductors. Cells with overlapping conductors have a lower switching 
current due to the stresses developed in the conductors for one part 
and for the second to the better proximity to the cell. 


28330  (GSI—84-11, pp 403-404) Breakdown in high-gra- 
dient accelerator cavities. Tanabe, E. Sep 1984. NTIS (US 
Sales Only), PC A02/MF AO01. File Number DE84751787. 
(CONF-840529—). 


42 ENGINEERING 
4208 Electronic Circuits And Devices 


From Linear accelerator conference; Darmstadt-Seecheim, 
F.R. Germany (7 May 1984). 

In the development of high-gradient accelerator structures, 
voltage breakdown is always of major constraint. Recent experi- 
mental study of this process indicates that the Kilpatrick's Break- 
down Criterion gives conservative breakdown threshold values. A 
new microwave high power cavity tester has been developed to es- 
tablish the criteria for voltage breakdown in terms of the accelerat- 
ing gradient, surface finish and processing techniques, materials, RF 
pulse length and repetition rate, and temperature. The experimental 
set-up and procedure, as well as the results, are described. 


28331 (GSI—84-11, pp 405-407) High-efficiency 37 
MW/3 GHz/5 ys multicavity klystron. Faillon, G.; Kern, P. 
Sep 1984. NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Great advances have recently been made possible by com- 
puter-aided design techniques, especially in the non-linear regions 
near the output cavity. The initial approximation is to consider the 
beam as made up of rigid discs; the equations of motion are then 
solved stepwise ('Z-stepping’) using the field values and space 
charge in the cavities for each Z-value throughout the length of the 
tube (one dimensional model). One of the first such models was 
that of Wang (1958). The EIGER computer program {(Thomson- 
CSF) was based on this model, but with some improvements: the 
space-charge fields and cavity fields are known more precisely, and 
the currents are calculated by iteration using the characteristics of 
each cavity (R/Q, frequency, gap length ...). The validity of these 
programs has been demonstrated, on the TH 2094, a 37-MW peak, 
S-band, short pulse klystron with efficiencies (computed and meas- 
ured) of 50 and 48%. 


28332 (GSI—84-11, pp 408-410) Design of a compact RF 
pulsed power amplifier. Mitra, A.K.; Sauer, M.; Fox, A. Sep 
1984. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

This paper describes the electrical and the mechanical design 
of a compact radio frequency power amplifier at 200 MHz employ- 
ing coaxial line techniques extensively. There is no tuning element 
either in the anode circuit or in the control grid circuit. This makes 
the amplifier rather attractive for fixed frequency application and 
for bandwidth requirement not exceeding 5% of the center frequen- 
cy. Tetrode tube with grounded screen grid is considered for the 
design. A programme for developing a proto-type amplifier with a 
pulsed output power of 550 kW has been started. 


28333 (GSI—84-11, pp 414-416) Computer-aided design 
of RF structures. Tran, D.T.; Cailleaux, A.; Berthevas, G. 
Sep 1984. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Recently a method has been developed to calculate RF- 
structures without cylindrical symmetry. Geometries considered 
consisted of a repetition of two cylindrical segments, each charac- 
terized by a section of any shape, for which eigenmodes are calcu- 
lated from a two-dimensional code (HELMOT-2D). They were as- 
sumed to have translational symmetry. In this paper, we present 
again this method but generalized to the case of helical symmetry, 
that is, segments can be rotated from each other by any constant 
angle (POSTEL-Code), along with a three-dimensional treatment 
(HELMOT-3D-Code) which begins to give encouraging results. 
Theoretical results and measurements are compared on two RF- 
structures chosen for illustration. 


28334 (GSI—84-11, pp 424-426) High power klystrons 
for high energy physics research applications. Schmidt, W. 
Sep 1984. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Published in summary form only. 
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Te iane maceataiseet token 1, aeae-tapienee 3, 
it. Progress report, ptem 

1984, MacRoberts, M.D.J.; Courtney, EJ. (comps.). (Los 
Alamos National Lab., NM (USA)). Feb 1985. Contract W- 
7405-ENG-36. 223p. NTIS, PC A10/MF A011; GPO Dep. 

File Number DE85011887. 

This report describes the status of the research and develop- 
ment activities in the Electronics Division at the Los Alamos Na- 
tional Laboratory. Much of the work described is sponsored by the 
Laboratory; however, other topics are included for completeness. 
The following topics are continuations of articles previously report- 
ed: Photoconductive Circuit Elements, Saturable Ferromagnetic 
Elements, Photoconductive Power Switches, Thermionic Integrat- 
ed Circuits, and Microchannel Plate Image Intensifiers. The follow- 
ing topics are new research and development activities: Laser Proc- 
essing of Materials, Reformer Systems, Systolic Arrays for Signal 
Processing, and Application of Artificial Intelligence to Computer- 
Aided Design. Two additional topics have been included for com- 
pleteness: Area Monitoring System and High-Speed Electron Imag- 
ing. 


28336 (N—85-13896) Space power management and dis- 
tribution status and trends. Reppucci, G.M.; Biess, J.J.; 
Inouye, L. (TRW, Inc., Redondo Beach, CA (USA)). Apr 
1984. 14p. NTIS, PC Al4/MF AOl1. 

In NASA, Lewis Research Center, space power, 205-218 p., 
(N—85-13880 05-20). 

An overview of space power management and distribution 
(PMAD) is provided which encompasses historical and current 
technology trends. The PMAD components discussed include 
power source control, energy storage control, and load power 
processing electronic equipment. The status of distribution equip- 
ment comprised of rotary joints and power switchgear is evaluated 
based on power level trends in the public, military, and commercial 
sectors. Component level technology thrusts, as driven by per- 
ceived system level trends, are compared to technology status of 
piece-parts such as power semiconductors, capacitors, and magnet- 
ics to determine critical barriers. 


28337 (N—85-13898) Effects of the solar and extraterres- 
trial environments on space power systems. Garrett, H.B.; 
Spitale, G. (Jet Propulsion Lab., Pasadena, CA (USA)). Apr 
1984. 25p. NTIS, PC Al4/MF AO1. 

In NASA, Lewis Research Center, space power, 225-249 p., 
(N—85-13880 05-20). 

Environments surrounding the major extraterrestrial bodies 
in the solar system and their interactions with spacecraft power sys- 
tems are summarized. The environments associated with neutrals/ 
dust, low energy plasma, and where applicable, magnetospheres are 
discussed for a wide variety of cases. The impact of these environ- 
ments on power systems - in particular, radiation effects, spacecraft 
charging, plasma interactions, surface sputtering/erosion, and in- 
duced currents - are presented. As power systems must be designed 
to survive in these hostile environments, it is important that they be 
taken into account in planning future power systems. 


28338 (PNL—5376) Long-term research in Japan: amor- 
phous metals, metal oxide varistors, high-power semiconduc- 
tors and superconducting generators. Hane, G.J.; Yorozu, M.; 
Sogabe, T.; Suzuki, S. (Pacific Northwest Labs., Richland, 
WA (USA)). Apr 1985. Contract AC06-76RL01830. 63p. 

; A04/MF AOl; GPO Dep. File Number 
DE85010827. 


The review revealed that significant activity is under way in 
the research of amorphous metals, but that little fundamental work 
is being pursued on metal oxide varistors and high-power semicon- 
ductors. Also, the investigation of long-term research program 
plans for superconducting generators reveals that activity is at a 
low level, pending the recommendations of a study currently being 
conducted through Japan's Central Electric Power Council. 


28339 (UCID—19912-Rev.1) SIG: a general-purpose 
signal processing program. User's manual. Revision 1. Lager, 
D.; Azevedo, S. (Lawrence Livermore National Lab., CA 
(USA)). 9 May 1985. Contract W-7405-ENG-48. 105p. 
NTIS, PC A06/MF A0Ol; GPO Dep. File Number 
DE85013035. 
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SIG is a general-purpose signal processing, analysis, and dis- 
play program. Its main purpose is to perform manipulations on 
time-domain and frequenccy-domain signals. The manual contains a 
complete description of the SIG program from the user's stand- 
point. A brief exercise in using SIG is shown. Complete descrip- 
tions are given of each command in the SIG core. General informa- 
tion about the SIG structure, command processor, and graphics op- 
tions are provided. An example usage of SIG for solving a problem 
is developed, and error message formats are briefly discussed. 


(LEW) 


28340 (UCID—20439) Numerical modeling of subsurface 
communication. Burke, G.J.; Dease, C.G.; Didwall, E.M.; 
Lytle, RJ. (Lawrence Livermore National Lab., CA 
(USA)). Feb 1985. Contract W-7405-ENG-48. 42p, NTIS, 
PC A03/MF A0O1; GPO Dep. File Number DE85012818. 

Techniques are described for numerical modeling of 
through-the-earth communication. The basic problem considered is 
evaluation of the field at a surface or airborne station due to an an- 
tenna buried in the earth. Equations are given for the field of a 
point source in a homogeneous or stratified earth. These expres- 
sions involve infinite integrals over wave number, sometimes 
known as Sommerfield integrals. Numerical techniques used for 
evaluating these integrals are outlined. The problem of determining 
the current on a real antenna in the earth, including the effect of 
insulation, is considered. Results are included for the fields of a 
point source in homogeneous and stratified earths and the field of a 
finite insulated dipole. The results are for electromagnetic propaga- 
tion in the ELF-VLF range, but the codes also can address propa- 
gation problems at higher frequencies. 


28341 (UCRL—53573) Review of the physics and re- 
sponse models for burnout of semiconductor devices. Final 
report. Orvis, W.J.; Khanaka, G.H.; Yee, J.H. (Lawrence 
Livermore National Lab., CA (USA)). Dec 1984. Contract 
W-7405-ENG-48. 88p. NTIS, PC A05/MF A01; GPO Dep. 
File Number DE85010936. 

Physical mechanisms that cause semiconductor devices to 
fail from electrical overstress - particularly, EMP-induced electrical 
stress - are described in light of the current literature and the au- 
thors’ own research. A major concern is the cause and effects of 
second breakdown phenomena in p-n junction devices. Models of 
failure thresholds are evaluated for their inherent errors and for 
their ability to represent the relevant physics. Finally, the response 
models that relate electromagnetic stress parameters to appropriate 
failure-threshold parameters are discussed. 


28342 Laser fabrication of electrodes on zinc oxide varis- 
tors. Modine, F.A.; Lowndes, D.H.; Martinelli, J.R.; 
Sonder, E. (Solid State Division, Oak Ridge National Labo- 
ratory, Oak Ridge, Tennessee 37831). Journal of Applied 
Physics; 57: No. 11, 5066-5068(1 Jun 1985). Contract ACO0S- 
840R21400. 

Near surface properties are reported for ZnO varistors irra- 
diated with high-intensity pulses from both KrF excimer and CO: 
lasers. Electrical, optical, and Rutherford backscattering measure- 
ments reveal that a thin conducting film is formed by pulsed-laser 
heating of a varistor surface. The conductive film is evaluated as a 
varistor electrode. 


28343 Electron beam enhanced surface modification for 
making highly resolved structures. Pitts, J.R. (to Dept. of 
Energy). US Patent Application 6-659,490. 10 Oct 1984. 
31p. Contract AC02-83CH10093. 

A method for forming high resolution submicron structures 
on a substrate is provided by direct writing with a submicron elec- 
tron beam in a partial pressure of a selected gas phase characterized 
by the ability to dissociate under the beam into a stable gaseous 
leaving group and a reactant fragment that combines with the sub- 
strate material under beam energy to form at least a surface com- 
pound. Variations of the method provide semiconductor device re- 
gions on doped silicon substrates, interconnect lines between active 
sites, three dimensional electronic chip structures, electron beam 
and optical read mass storage devices that may include color differ- 
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entiated data areas, and resist areas for use with selective etching 
techniques. 


28344 Heat sinking for printed circuitry. Wilson, S.K.; 
ry gn G.; Pinkerton, A.L. (to Dept. of Energy). US 
Patent A; plication 6-649,322. 11 Sep 1984. 8p. Contract W- 
7405-ENG. 36. 

A flat a or other solid-state device mounted on a printed 
circuit board directly over a hole extends therethrough so that the 
bottom of the pak or device extends beyond the bottom of the cir- 
cuit board. A heat sink disposed beneath the circuit board contacts 
the bottom of the pak or device and provides direct heat sinking 
thereto. Pressure may be applied to the top of the pak or device to 
assure good mechanical and thermal contact with the heat sink. 


26345 Precision linear ramp function generator. Jatko, 
W.B.; McNeilly, D.R.; Thacker, L.H. (to Dept. of Energy). 
US Patent Application 6-636,657. 1 Aug 1984. 9p. Contract 
AC05-840R21400. 

A ramp function generator is provided which produces a 
precise linear ramp function which is repeatable and highly stable. 
A derivative feedback loop is used to stabilize the output of an inte- 
grator in the forward loop and control the ramp rate. The ramp 
may be started from a selected baseline voltage level and the de- 
sired ramp rate is selected by applying an appropriate constant volt- 
age to the input of the integrator. 


4209 Waste Processing Plants And Equipment 


REFER ALSO TO CITATION(S) 27781 


28346 (INIS-mf—9481, pp 181-187) Flow rate measure- 
ments in sewage treatment plants by tracer techniques. So- 
chorec, R. (Cesky Hydrometeorologicky Ustav, Pobocka 
Ostrava (Czechoslovakia)). 1982. (In Slovak). NTIS (US 
Sales Only), PC A10/MF A0O1. File Number DE85780894. 
(CONF-8209269—). 

From Radionuclides and ionizing radiation in water manage- 
ment conference; Liberec, Czechoslovakia (8 Sep 1982). 

The method is based on a single injection of the tracer into 
waste water. After mixing the tracer advances in the flow as a 
cloud. The time of passage of the cloud between two control pro- 
files determines velocity v/sub t/. Flow rate Q is given by the rela- 
tion Q=v/sub t/.S where S is the flow area. The method requires 
perfect mixing of the tracer. *'Cr in a complex with EDTA is used 
as the tracer. Detection is carried out using scintillation probes. The 
suggested method makes it possible to calibrate routinely used flow- 
meters placed in any part of the water treatment plant. 


28347 (MKS—84-38) Health risk evaluation of flue gas 
emissions of chlorinated dioxins and dibenzofurans from a 
hazardous waste incineration plant. Oeberg, T. (Miljoekor- 
sulterna i Studsvik AB, Nykoeping (Sweden)). Sep 1984. 
13p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE85751688. 

The background to and database for health risk evaluation of 
the flue gas emission from at Swedish hazardous waste incineration 
plant is presented. The data base is comprised of conservative as- 
sessments of known, toxicological, chemical and meteorological 
data. The conclusion is that no adverse significant influence on 
public health can be anticipated with emissions at their present 
levels. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 26746, 27045, 27998, 28294 


28348 (AD-A—150707/8/XAB) Automatic boiler con- 
trols. Kirts, R.E. (Naval Civil Engineering Lab., Port Hue- 
— CA (USA)). Nov 1984. 106p. NTIS, PC A06/MF 
AOl. 

The User’s Guide provides guidelines for the establishment 
of an effective maintenance program for combustion controls of 
small industrial boilers that covers the maintenance of instruments 
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and control devices. The purpose of a boiler control system is to 
regulate the boiler so as to produce the desired steam flow with 
safety and efficiency. To accomplish this, the control system must 
provide the boiler with the correct amounts of air and fuel as the 
demand for the steam changes. Also, the control system must safely 
shut the boiler off should abnormal conditions, such as excessive 
steam pressure, loss of flame, or explosions occur. There are several 
methods of controlling steam flow in the small boilers found at 
most Naval facilities, but the most common method uses the steam 
pressure to generate a master control signal. This master control 
signal is usually utilized in one of two types of control methods: 
parallel control positioning or series control positioning. Other con- 
trols are feedwater and blowdown control systems and safety con- 
trols. The latest developments in automatic boiler control systems 
have been in the technology of direct digital control (DDC) of 
boilers. DDC systems are based on microcomputer technology and 
control the boiler by means of a changeable program. The advan- 
tages of microcomputer based control systems include: (1) the con- 
trol instructions and set points can be easily changed; (2) the sys- 
tems are usually easily expanded to include more control features 
or additional boilers; (3) low cost control redundancy; (4) boiler op- 
eration diagnostics and performance data acquisition; and (5) con- 
trol system self-diagnostics. 


28349 (AD-A—150739/1/XAB) Fundamental study of 
three-dimensional two-phase flow in combustion systems. 
Final report, 1 October 1983-30 ber 1984, Swithen- 
bank, J.; Vasquez, S.A.; Wild, P.N. (Sheffield Univ. (UK). 
Dept. of Fuel Technology and Chemical Engineering). 20 
Nov 1984. 161p. NTIS, PC A08/MF AO1. 

Combustion systems involve the complex interaction be- 
tween several fundamental phenomena. In this investigation, the 
basic science underlying the interactions between the two-phase 
flow, fluid dynamics, and chemical kinetics was investigated. The 
studies required the development of new diagnostic systems, and 
significant progress was made in the following areas: development 
of a technique for making accurate dropsize measurements in dense 
sprays; application of this technique to an F101 air blast atomizer; 
use of LDA for the precise characterization of swirl from the F101 
swirler; development of shear-stress mathematical models for non- 
isotropic turbulence; application of this model to the F101 swirler; 
development of a mercury vapour pulse tracer for residence-time 
distribution measurement in combustors; development of a mathe- 
matical modelling technique whereby the residence-time distribu- 
tion can be computed; closing of the gap between stirred-reactor 
models and finite-difference models of combustion systems; and 
proposal of a new fundamental approach to the problem of simulta- 
neous mixing and reaction using a quantitiative coalescence/disper- 
sion eddy concept which has the potential to represent all the high- 
order correlations of the interaction. 


28350 (AD-A—151045/2/XAB) Fundamental study of 
three dimensional two phase flow in combustion systems. 
Final report, 15 May 1982-31 May 1983. Swithenbank, J.; 
Ewan, B.C.R.; Boysan, F.; Ayers, W.H. (Sheffield Univ. 
(UK). Dept. of Fuel Technology and Chemical Engineer- 
ing). Jun 1983. 81p. NTIS, PC A05/MF AOi. 

Details are presented on the latest developments in the math- 
ematical modelling of turbulence with particular reference to the 
pressure-strain transport term. Comparisons are made of the radial 
variation of normal and shear stress with published data for a round 
jet and for decay of turbulence for selected flow fields. Work is 
also reported on the measurement and calculation of flow fields 
inside a dump combustor using swirl and baffle stabilisation. The 
value of the different turbulence approximations in predicting the 
flow are discussed. 


28351 (DOE/DR/00789—T111) Sandia Combustion Re- 
search . Annual report, 1982-1983. Gusinow, M.A. 
(ed.). (Sandia National Labs., Livermore, CA (USA)). 1983. 
Contract AC04-76DR00789. 146p. NTIS, PC A07/MF A0O1; 
1; GPO Dep. File Number DE85006460. 

The research is reported in five sections: facilities and special 
equipment, flame research, engine research, fossil fuel research, and 
combustion diagnostics. (DLC) 
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28352 (FRNC-TH—1613) Experimental study and model- 
ae ot beet Seanad cee Sak mean eee, See, JP. 
(Institut National des Sciences Appliquees (INSA), 69 - Vil- 
leurbanne (France)). Jul 1981. 12 oor NTIS (US 
Sales Only), PC A07. File Number DE85750962 

The main models of transfer are described according to a 
classification of flow, chemical reactions and heat transfer models. 
Then, the physico-chemical aspects of combustion are presented. 
The experimental boiler designed for the present study allows to 
reach a heating power about 100 kW; it is fed by domestic fuel oil 
or natural gas, and its instrumentation allows to determine the ex- 
changed heat fluxes, efficiencies as also the temperatures and com- 
positions of gases in the combustion chamber. The results of the ex- 
periments are given. Then, one deals with the modelling of the 
boiler: modelling of the combustion chamber, comparative study 
with the experimental results for domestic fuel oil and natural gas, 
and modelling of the exchanger smokes-water. Finally, the applica- 
tion of the model is presented, the model allowing to study the in- 
fluence of main parameters which take place in the combustion, on 
the efficiency of the boiler. 


28353 (PB—85-175032/XAB) Advanced appliance im- 
provement: hi-input commercial pulse-combustion water 
heater. Annual report, November 1983-October 1984. 
Hollowell, G.T. (Forbes Energy Engineering, Inc., Spring- 
field, MA (USA)). Nov 1984. 5p. NTIS, PC ‘A04/MF AOl. 

This annual report presents the first year’s accomplishments 
in the area of pulse combustion based on high-efficiency commer- 
cial/industrial water heaters with targeted inputs of 500, 750, and 
1,000 MBtu/hr. Initial test data on a 500 MBtu/hr experimental 
water heater are part of this report which recommends a re-direc- 
tion of further effort to a different heat-train geometry. 


28354 (SAND—84-8971) Numerical model of a pulse 
combustor. Dwyer, H.A.; Bramlette, T.T.; Keller, J.O.; 
Sanders, B.R. (Sandia National Labs., Livermore, CA 
(USA)). Apr 1985. Contract AC04-76DRO00789. 24p. 
(CONF-8504113—6). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85011717. 

From Central States Section and Western States Section of 
the Combustion Institute spring technical meeting; San Antonio, 
TX, USA (22 Apr 1985). 

Pulse combustion devices can exhibit exceedingly high ther- 
mal efficiency and very low pollutant emission when used in heat- 
ing applications. Broad application of these heating devices has 
been limited, however, because of a lack of understanding of the 
fundamental controlling physical and chemical processes governing 
pulse combustors. A theoretical and experimental research program 
has been initiated at Sandia National Laboratories to develop such 
insight. This paper reports the theoretical results obtained by solv- 
ing the one-dimensional, unsteady, nonlinear gas dynamic equations 
for a variable area geometry. The important effects of combustion, 
mixing, wall friction, heat transfer and valve dynamics have been 
modeled parametrically. One of the major conclusions of the study 
is that the wave pattern is very sensitive to changes in the system 
parameters (heat transfer, wall friction, etc.). In fact, the overall 
wave pattern in a pulse combustor appears to be the result of many 
destructive and constructive influences which take on the order of 
tens of cycles to form a periodic pattern. Therefore, it appears that 
a nonlinear approach which properly accounts for the system histo- 
ry and transport processes is mandatory. 18 refs., 15 figs. 


28355 1100-1500°F corrosion of turbine materials follow- 
ing long term exposure to the effluent from an experimental 
— McCarron, R.L.; Brobst, R.P. (General Electric 
, Coal Research Laboratory, Ballston Spa, New 
Youd; p 17 of Corrosion '84. Houston, TX; N.A.C.E. 
(1984). (CONF-840405—). 
From NACE corrosion ‘84 international forum and exhibi- 
tion; New Orleans, LA, USA (1 Apr 1984). 
A Long Term Materials Test is being conducted at the GE 
Malta Pressurized Fluidized Bed Combustor (PFBC) test facility. 
The primary objective of this program is to determine the corro- 
sion resistance of candidate gas turbine vane and blade base alloys 
and protective coating systems in the effluent from the PFBC. Re- 
sults of the first 1000-hours of exposure indicate that unprotected 
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nickel and cobalt-base gas turbine blade and vane alloys are suscep- 
tible to hot corrosion attack at the three tested metal temperatures. 
MCrAIY (M = Fe,Ni,Co) overlay coatings and aluminide diffusion 
coatings in general show good corrosion resistance at 816°C 
(1500°F), but exhibit susceptibility to pitting attack at metal tem- 
peratures in the range of 593°-704°C (1100°-1300°F). 


4230 Marine Engineering 


REFER ALSO TO CITATION(S) 28820 


4240 Pollution Control Equipment 


REFER ALSO TO CITATION(S) 26666, 26667, 26669, 26670, 26681, 28686, 
28712 


28356 (DFVLR-FB—85-09) DFVLR measuring system 
for the determination of the spatial distribution of environ- 
mental parameters of the atmosphere by means of mobile in- 
strumented platforms. Paffrath, D. (Deutsche Forschungs- 
und Versuchsanstalt fuer Luft- und Raumfahrt e.V., Koeln 
(Germany, F.R.)). 1985. 70p. (In German). NTIS (Us Sales 
Only), PC A04/MF A0O1. File Number DE85751866. 

Several mobile measuring platforms have been set up and 
measurement methods have been developed which are capable of 
the quantitative determination of the spatial distribution of air pol- 
lution concentrations and of meteorological parameters. The meas- 
urement systems are installed in a twin-engined airplane, in three 
motor gliders, in a van and in a container. They can be put into 
action without delay. The systems are described and some examples 
of application are demonstrated. 


28357 Inexpensive electrostatic charge neutralizer for mi- 
crosphere nebulizer systems. McCready, D.I.; Pendergrass, 
W.R. III. (National Oceanic and Atmospheric Administra- 
tion, Oak Ridge, TN). Journal of the Air Pollution Control 
Association; 34: No. 12, 1218-1219(Dec 1984). 

Particle nebulizer systems disperse particles that often have a 
high electrostatic charge. This paper presents the construction de- 
tails for an inexpensive electrostatic charge neutralizer utilizing a 2- 
mCi polonium 210 source. The electrostatic charge neutralizer con- 
sists of 20 polonium 210 sources positioned longitudinally along the 
inside wall of a section of aluminum conduit. Each end of the con- 
duit is fitted with an aluminum plug with a 0.95 cm copper tubing 
connector. The characteristic time of neutralization for this charge 
neutralizer is approximately 0.005 S. The charge neutralizer was 
tested to determine if it effectively reduced the electrostatic charge 
on the dispersed microspheres. The system was quite effective in 
reducing the electrostatic charge on 1 pm diameter polystyrene 
latex microsphere. The activity of polonium 210 decreases rapidly 
due to its short half-life. The charge neutralizer may be periodically 
recharged by simply adding a few hundred pci of fresh polonium 
210. 6 references, 2 figures. 


4250 Power Cycles 


28358 (LA-UR—85-634) Intrinsically irreversible acous- 
tic heat engines. Swift, G.W.; Migliori, A.; Hofler, T.,; 
Wheatley, J.C. (Los Alamos National Lab., NM (USA)). 
1985. Contract W-7405-ENG-36. 7p. (CONF-850252—2). 
NTIS, PC A02/MF A0Oi; GPO Dep. File Number 
DE85007672. 

From Solar thermal research program annual conference; 
Denver, CO, USA (20 Feb 1985). 

The working processes and some basic theory of the irre- 
versible acoustic heat engine are briefly discussed. Three current 
projects on acoustic heat engines are highlighted. Projects include 
an acoustic cryocooler, a “beer cooler”, and a liquid sodium acous- 
tic primer mover. Diagrams of the three heat engines are included. 
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28359 (NASA-TM—83699) Overview of the NASA 
Rotary Engine Research Program. Meng, P.R.; Hady, W.F.; 
Barrows, R.F. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). 1984. 
26p. (CONF-8408156—1). NTIS, PC A03/MF AOl. File 
Number DE85901294. 

From West Coast international meeting of the Society of 
Automotive Engineers; San Diego, CA, USA (6 Aug 1984). 

is paper presents a brief overview and technical highlights 

of the research efforts and studies on rotary engines over the last 
several years at the NASA Lewis Research Center. The review 
covers the test results obtained from turbocharged rotary engines 
and preliminary results from a high performance single-rotor 
engine. Combustion modeling studies of the rotary engine and the 
use of a Laser Doppler Velocimeter to confirm the studies are dis- 
cussed. An in-house program in which a turbocharged rotary 
engine was installed in a Cessna Skymaster for ground test studies 
is also covered. Details are presented on single-rotor stratified- 
charge rotary engine research efforts, both in-house and on con- 
tract. 


43 PARTICLE ACCELERATORS 


28360 (GSI—84-11) Proceedings of the 1984 linear accel- 
erator conference. Angert, N. (ed.). (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). Sep 1984. 561p. (CONF-840529—). NTIS (US Sales 
Only), PC A24/MF A01. File Number DE85750980. 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

These proceedings contain the articles presented at the 
named conference. These concern linear accelerators and their RF 
systems. 


4301 Design, Development, And Operation 


REFER ALSO TO CITATION(S) 28330, 28470, 28477, 28482, 28483, 29212, 
29221, 29358 


28361 (BNL—36325) Commissioning the polarized beam 
in the AGS. Ratner, L.G.; Brown, H.; Chiang, I.H.; Cou- 
rant, E.; Gardner, C.; Lazarus, D.; Lee, Y.Y.; Makdisi, Y.; 
Sidhu, S.; Skelly, J. (Brookhaven National Lab., Upton, NY 
(USA); Michigan Univ., Ann Arbor (USA). Randall Lab. of 
Physics; Rice Univ., Houston, TX (USA). Bonner Nuclear 
Labs.). 1985. Contract AC02-76CH00016. 16p. (CONF- 
850504—16). NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE85010958. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

After the successful operation of a high energy polarized 
proton beam at the Argonne Laboratory Zero Gradient Synchro- 
tron (ZGS) was terminated, plans were made to commission such a 
beam at the Brookhaven National Laboratory Alternating Gradient 
Synchrotron (AGS). On February 23, 1984, 2 »A of polarized H™ 
was accelerated through the Linac to 200 MeV with a polarization 
of about 65%. 1 uA was injected into the AGS and acceleration 
attempts began. Several relatively short runs were then made 
during the next three months. Dedicated commissioning began in 
early June, and on June 26 the AGS polarized beam reached 13.8 
GeV/c to exceed the previous ZGS peak momentum of 12.75 
GeV/c. Commissioning continued to the point where 10'° polarized 
protons were accelerated to 16.5 GeV/c with 40% polarization. 
Then, two experiments had a short polarized proton run. We plan 
to continue commissioning efforts in the fall of this year to reach 
higher energy, higher intensity, and higher polarization levels. We 
present a brief description of the facility and of the methods used 
for preserving the polarization of the accelerating beam. 


28362 (GANIL-A—84-04) Status report on the GANIL 
facility. Joubert, A. (Grand Accelerateur National d’Ions 
Lourds (GANIL), 14 - Caen (France)). Jun 1984. 8p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85751014. 

GANIL has been fully operating for 16 months for Nuclear 
Physics (90%), atomic and solid state physics. More than 1600 


43 PARTICLE ACCELERATORS 
4301 Design, Development, And Operation 


hours of effective beam time were delivered to the experiments 
until April 1984. The maximum particle intensity reached in oper- 
ation is 4 10"pps of “Ar’®* at 44 MeV/A and 1.2 10%pps of 
16Q* at 94 MeV/A. Beams of Oxygen, Argon, Calcium, Neon and 
Krypton have been successfully tested and used for experiments. At 
44 MeV/A the “Ar’® beams is sent to the physics target with the 
following measured characteristics: radial emittance: epsilonsub(h) 
= 6 mmm.mrad, epsilonsub(h) = 3 wmm.mrad, energy spread 
(total width) : AW/W = 107° at 450enA, length of the RF beam 
pulses: approximately 1 ns. The GANIL facility and the improve- 
ments made during the first operation year are described. The alter- 
nate injector (a small compact cyclotron identical to the first one) 
will be in operation in 1984 with an internal PIG source. It should 
be run with an ECR source and an axial injection in 1985. 


28363 (GANIL-A—84-09) Operation of the GANIL con- 
trol system. Prome, M.; David, L.; Lecorche, E. (Grand 
Accelerateur National d’Ions Lourds (GANIL), 14 - Caen 
(France)). Jun 1984. 4p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85751093. 

When the first GANIL beams were obtained the control 
system was operating in an elementary way; the system behaved 
almost like a huge multiplexer. Now a large number of programs 
have been written; they allow to take benefit of the full power of 
the computers; they help the operators for starting, tuning and 
monitoring the accelerator. The paper gives a general description 
of these programs which are executed on the central computer: it 
shows how the accelerator is controlled either directly or via dedi- 
cated microprocessors. Informations are also given on the alarm 
system. 


28364 (GANIL-A—84-11) Critical features of RF sys- 
tems for large cyclotrons. Bieth, C. (Grand Accelerateur Na- 
tional d’Ions Lourds (GANIL), 14 - Caen (France)). Jun 
1984. 5p. NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE85751091. 


A brief review of RF systems for large cyclotrons is present- 
ed. Critical features of large resonators including theoretical stud- 
ies, parasitic modes, mechanical and technological problems, 
vacuum and regulation systems are presented. 


28365 (GSI—84-11, pp 3-8) Survey on the performance 
and development of existing proton linacs. Haseroth, H. Sep 
1984. NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A survey of the present and past performances of proton 
linacs is presented. Developments which brought improvements are 
described. Present work and future goals are discussed. Special em- 
phasis is put on considerations concerning beam loss and beam 
loading. 


28366 (GSI—84-11, pp 9-13) Status of the construction 
of the INR meson factory. Burlakov, V.D.; Esin, S.K.; Gra- 
chev, M.I.; Lobashev, V.M.; Matveev, V.A.; Tavkhelidze, 
A.N.; Zarapetian, Z.P. Sep 1984. NTIS (US Sales Only), 
PC A24/MF AO0l1. File Number DE85750980. (CONF- 
840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The accelerator consists of three 750 keV injectors (H*, H™ 
polarized); initial part of the accelerator up to an energy of 100 
MeV (5 cavities with drift tubes operating on the frequency 198.2 
MHz); and the main part of the accelerator with maximum energy 
600 MeV (27 disk and washer cavities at a frequency of 991 MHz). 
Beam extraction at the intermediate energy 160 MeV (after fourth 
cavity of the main part of the accelerator) is foreseen. Energy regu- 
lation under 160 MeV could be made by steps and then smoothly 
up to 600 MeV. Summary pulse current of both charge state ions 
equals 50 mA at the pulse duration 10~‘ s and the repetition rate is 
100 s~1. Total beam loss should be less than 10~* - 10™*. 
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28367 en Xie, J Sep 14-18) Development of linear ac- 
celerators in China. 1984. NTIS (US Sales Only), 
PC A24/MF AOl. rie Neuber DE85750980. (CONF- 
840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

In this paper, a brief account of the development of linear 
accelerators in China will be given. Firstly some small scale elec- 
tron linac and microtron projects, with energy below 30 MeV, will 
be mentioned chronologically to serve as background to understand 
the later developments. Secondly, some R and D efforts, such as 
RFQ, helical wave-guide resonator, S.W. structure, T.W. resonator 
etc. that had been carried out in various institutes, will be dis- 
cussed. Lastly, four major linear accelerators projects now under 
construction in China will be briefly described. 


coer ee BP 7 Linac postaccelerators for 
machines. J E. Sep 1984. NTIS (US Sales 
File Number DE85750980. 


F.R. Germany (7 May 1984). 

Linear accelerators as postaccelerators have become an ac- 
cepted total for increasing the final energy of tandem accelerators. 
This special application of linacs requires an extreme flexibility to 
cope with a wide velocity and specific charge range of ions while 
maintaining the excellent beam quality of the electrostatic ma- 
chines. These requirements can best be fulfilled by choosing inde- 
pendently phased accelerator resonators of the spiral, splitring or 
quarter wave type in either normal or superconducting technology. 
Basic design considerations for postaccelerators are discussed and a 
survey about the major projects, operational or planned, is given. 


28369 (GSI—84-11, pp 36-40) Report on frequency tuna- 
ble linac. Odera, M. Sep 1984. NTIS (US Sales Only), PC 


er AO1. File Number DE85750980. (CONF-840529— 


From Linear accelerator conference; Darmstadt-Seeheim, 


F.R. ed Gg) May 1984). 

le frequency linear accelerator for heavy ions, 
RILAC. was acai in i981. It has been working stably with- 
out serious troubles for three years since. It consists of six quarter- 
wave resonators with drift tubes loaded at their open ends. Reso- 
nant frequency is tunable according to charge to mass ratio of ions 
between 17 and 45 MHz, by use of shorting devices and capacity 
compensatores. The minimum charge to mass ratio of ions which 
can be accelerated is 1/28 at 17 MHz and 1/4 at 45 MHz. The max- 
imum energy of ions is 0.6 MeV/amu at 17 MHz and 4 MeV/amu 
at 45 MHz. Since the RF voltage for acceleration of the heaviest 
element is not very large, power consumption is relatively small, al- 
lowing continuous operation of the RF system. The CW mode has 
simplified the RF circuits and the control system of the accelerator. 
The linac has accelerated ions of element from hydrogen to gold. 
The beams are being used for experiments of nuclear chemistry, 
atomic physics, solid state physics and radiation biology. In future, 
the RILAC will serve also as an injector to a new post-stripper ac- 
celerator, a separated sector cyclotron. RF of the both machines is 
tuned to the same frequency. Energy will be multiplied by a factor 
of 17 and the range of application will be extended. 


26370 (GSI—84-11, ren 59-64) First heavy ion accelera- 
tion in SATURNE at 1 GeV/Amu using the CRYEBIS-RFQ 
preinjector hyperion II. Olivier, M. 1984. NTIS (US 
Sales Only), PC A24/MF A011. File Number DE85750980. 
(CONF-840529—). 

From Linear — conference; Darmstadt-Secheim, 


F.R. apy {rt 84). 
the >? GeV Synchrotron Saturne, has routinely 
suman with proton, deuteron, helium beams and since 1981 with 
ized protons et deuterons. On March Sth 1984, Saturne finally 
became a relativistic heavy ion accelerator thus joining the synch- 
rophasotron (Dubna, USSR) and the BEVALAC (Berkeley, USA). 
Presently, the terms heavy ions refers to ions from helium to Neon 
(plus argon in the very near future), mainly produced from gaseous 
mixtures by Cryebis. All these ions can be accelerated at 1 Hz up 
to various kinetic energies ranging from 50 MeV/Amu to 1.18 
GeV/Amu giving to Saturne the necessary and complementary role 
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of GANIL (Caen-France) expected by the nuclear Physicists in the 
field of intermediate energies. 


28371 (GSI—84-11, pp 65-67) Design, 
testing of the BNL radiofrequency quadrupole accelerators. 
Brown, H.; Clifford, T.; Giordano, S.; McKenzie-Wilson, 
R.; Warner, F.; Khiari, F.; Puglisi, M. Sep 1984. NTIS (US 
Sales Only), PC A24/MF A0O1. File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The Brookhaven National Laboratory polarized H™ injection 
program for the AGS utilizes a Radio Frequency Quadrupole Ac- 
celerator for acceleration between the polarized source and the Al- 
varez Linac. Although operation has commenced with a few p am- 
peres of H™ beam, it is anticipated that future polarized H™ sources 
will have a considerably improved output. The RFQ will operate at 
201.25 MHz and will be capable of handling a beam current of 0.02 
amperes with a duty cycle of 0.25%. The resulting low average 
power has allowed novel solutions to the problems of vane align- 
ment, RF current contacts, and removal of heat from the vanes. 
The design philosophy, details of cavity fabrication, and vane ma- 
chining will be discussed. Results of low and high power RF test- 
ing will be presented together with the initial results of operations 
in the polarized H™ beam line. 


28372 (GSI—84-11, pp 68-70) Design and operation of 
the LBL heavy ion RFQ linac. Gough, R.A. Sep 1984. NTIS 
(US Sales Only), PC A24/MF AOl. File Number 
DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

LBL has designed and tested a heavy ion RFQ Linac for 
ions in the mass range of 1 to 40. Designed as part of a preinjector 
package for synchrotron applications, it is a low duty factor device, 
operating at 200 MHz with maximum surface fields as high as 28 
MV/meter. It is a loop-driven four vane structure employing sever- 
al innovative design concepts. These include an exit matcher sec- 
tion, to ensure efficient capture by a folllowing Alvarez linac; ad- 
vanced mechanical design features, to ensure accurate positioning 
of the vane pole-tips; and vane coupling rings, to ensure field stabi- 
lization and balance. This RFQ has been used on a test bench to 
accelerate a variety of ions of heavy as silicon, with charge to mass 
ratios as low as 1/7. Results of the initial operation show that the 
structure meets all of the design performance criteria, and that it 
holds promise for a long lifetime of simple and reliable service. 
This RFQ linac will soon be incorporated into the Bevatron oper- 
ations program as part of the 200 MHz injector upgrade. A further 
application of this same RFQ design is in the dedicated Heavy Ion 
Medical Accelerator presently under study at LBL. Details of the 
design, construction and testing of the RFQ linac are given. 


28373 (GSI—84-11, pp Lay Development of RFQ 
linacs from heavy ions. Ueda, N.; Nakanishi, T.; Yamada, S.; 

Tokuda, N.; Fukushima, T.; Arai, S.; Fujino, T; Mizobuchi, 
A.; Itano, A; Takanaka, M. Sep 1984. NTIS (US Sales 
Only), PC A24/MF AOl. File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The RFQ test linac LITL accelerated successfully ions, such 
as H*, *He* and "Li* from 5 up to 138 keV/u. The machine is of 
four vane structure driven with a loop coupler at 99.6 MHz. The 
detailed acceleration characteristics are studied by using protons 
and helium ions. Transmission exceeding 90 percent was obtained 
for H* beam of 0.1 mA. Measured momentum, its spread and emit- 
tance of the output beam agree well with the PARMETEQ simula- 
tion. A new long RFQ is being constructed. The machine is de- 
signed to accelerate ions with charge to mass ratio, q/A, of 1/7 
from 8 up to 800 keV/u. The operating frequency is 100 MHz. The 
cavity is 7.3 m in length and 58 cm in diameter. It is made by con- 
necting four sections, each of which has dimensions similar to the 
LITL’s. The first beam test will be made early in 1985. 
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28374 (GSI—84-11, ee 77-79) ee results with 
a very-heavy-ion RFQ accelerating structure at GSI. Mueller, 
R.W,; ae U.; Bolle, J.; cee P.; Arai, S. Sep 1984. 
NTIS UU Sales Only), A24/MF "A01. File Number 
DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

We attacked the problem of accelerating very-heavy-ions up 
to A/q<=130, or even more depending on the choice of frequen- 
cy. 


28375 (GSI—84-11, pp 80-82) Development of split co- 
axial heavy ion tors. Neumann, W.; Deitingh- 
off, H.; ‘Testes, P.; Klein, H.; bein, K.; Leipe, P.; 
Mueller, J.; Riehl, G.; Schempp, A.; Zoubek, N. Sep 1984. 
NTIS (US Sales Only), PC /MF A0O1. File Number 
DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A 1/4 scaled proton model of a heavy ion RFQ has been 
built up at the Institut fuer Angewandte Physik. New experimental 
results are presented together with beam simulations using the 
PARMTEQ-code. Whereas the RF and general accelerating prop- 
erties proved to be satisfying as expected, problems arose with me- 
chanical adjustment and the beam matching due to the chosen 
phase advance and the effects of higher spatial harmonics. The ex- 
perience was taken into consideration for an improved RFQ design 
with higher sigmasub(ot) and suggested to build up the MAXILAC 
at GSI without any further model studies. Beam simulations show 
the improvement of the MAXILAC design. A split coaxial resona- 
tor has also been used in a recent beam transport experiment. 


28376 (GSI— 84-11, pp ee Designing self-matching 
linacs. Mills, R.S.; Crandall, K.R.; Farrell, J.A. Sep 1984. 
NTIS (US Sales ‘Only), PC A24/MF A0Ol1. File Number 
DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The present trend in ion-linac design is to begin with a 
radio-frequency quadrupole (RFQ) linac followed by one or more 
drift-tube linac (DTL) tanks in which permanent-magnet quadru- 
poles are used for transverse focusing. The lack of adjustable ele- 
ments (knobs) strongly suggests that one should seek linac designs 
with intertank matching solutions that are insensitive to beam cur- 
rents and emittances, which can be accomplished if there are no 
sharp discontinuities in the focusing properties along the entire 
linac. In this paper, we present guidelines for linac design and de- 
scribe techniques for longitudinal as well as transverse matching be- 
tween tanks. For a wide range of beam currents and emittances, a 
beam matched at the entrance to the RFQ should remain well 
matched throughout the entire linac. 


28377 (GSI—84-11, pp 115-117) Practical aspects of 
tuning a ringed oes F.O.; Potter, J.M.; Humphry, 
F.J. Sep 1984. NTIS (US Sales Only), PC A24/MF AOl. 
File Number DE85750980. (CONF-840529—). 
From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Comey (7 May 1984). 
A radio-frequency quadrupole (RFQ) constructed at Los 
Alamos for high-current H™ operation at 425 MHz and 2.0-MeV 
output energy has been retrofitted with vane coupling rings (VCRs) 
introduced at Berkeley. The initial set of seven complete VCR 
pairs produced excessive operating frequency change, and an ar- 
rangement of alternating horizontal and vertical coupling rings 
eventually was adopted. Because of the periodicity and length of 
the system, end effects were pronounced. A new type of end tuner 
was used to adjust the field strength at the ends of the structure 
that should be of general utility for high-power RFQs. Tuning data 
for various ring and tuning configurations are given. 


28378 (GSI—84-11, pp 132-134) Status report on the 
ATLAS linear accelerator. Aron, J.; Benar- 
oya, “i: Bogaty, J.; Bollinger, L.M.; Clifft, B.E.; Den 
Harto .; Johnson, K.W.; Kutschera, W.; Markovich, P.; 

. Sep 1984. NTIS (US Sales Only), PC A24/MF 
AOI. File Number DE85750980. (CONF-840529—). 
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From Linear accelerator conference; Darmstadt-Secheim, 
FR. Cerne ey 
TLAS, the Argonne Tandem-Linac Accelerator System, is 
» poidlas Banaue teemand oe superconducting linac 
heavy-ions booster which began providing beams of heavy-ions for 
experimental nuclear research in 1979. When completed ATLAS 
will provide beams of heavy ions up to approximately mass 130 at 
energies as high as 25 MeV/A. The construction of ATLAS is ap- 
proximately 60% complete. First beam from the accelerator is ex- 
pected in spring of 1985. 


28379 (GSI—84-11, pp ae Linac eg a P 
to H™ conversion. Fukumoto, o: Seek 
Kato, Ts Kubota, C.; Mori, Y.; fag, A: Takecaki, ES 
Takenaka, Te Machida, S. Sep 1984. S (US Sales Only), 
PC A24/MF AOl. File Newer DE85750980. (CONF- 
840529—). 
From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 
The second linac tank is designed and negative hydrogen 
ions are to be accelerated from 20 MeV to 40 MeV. It is equipped 
with post couplers and ALNICO permanent magnets in its drift 
tubes. Some characteristics of post couplers in a model cavity and 
some results on a permanent Q magnet are presented. 


20380 + (GSI—84-11, pp 138-141) Status report on accel- 
eration of polarized protons and deuterons of the ae 
linac. Lemaire, J.L. Sep 1984. NTIS (US Sales Only), PC 

aa A01. File Number DE85750980. (CONF-840529— 


From Linear accelerator conference; Darmstadt-Seeheim, 
Oe 

82 new pulsed power supplies were added to the linac 

tn anlar Gs ancitaioes waited apitiaas nen tamatade 

the linac operation in the 2 Blambda mode and FDFD transverse 

focusing periodicity was described in earlier papers. In this paper 


we give the last results obtained after this improvement, for polar- 


ized proton and deuteron acceleration: source improvements, auto- 
matic transverse matching, linac efficiency and emittance measure- 
ments. 


28381 (GSI—84-11, pp 142-144) Status et - Beijing 
Proton Linac. Zhou, Q.Y.; Pan, H.B.; Mee ; Zhang, 
Y.X.; Xiao, L.R.; Luo, Z.H. Sep 1984. S (US Sales 
Only), PC A24/MF AOl. File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The Beijing Proton Linac (BPL) was planned as an injector 
for Beijing Proton Synchrotron (BPS) which was to be the central 
facility in a proposed high energy physics experimental center. 
Design work for BPL was started from Aug. 1978. Contracts with 
industry were made from 1979. Manufacture and delivery of most 
major components for the 750 KeV preinjector and the first 10 
MeV tank were proceeded according to schedule. In 1980, the am- 
bitious BPS project had to be abandoned because of financial ccn- 
straints, and a decision was made to utilize the BPL for some medi- 
cal applications. Thus a BPL conversion project was generated ac- 
cordingly. Construction of the converted BPL has been in two 
phases. First, the 750 KeV injector and the 10 MeV linac section 
were installed and tested. The first 10 MeV beam of 14 mA (with- 
out buncher) was produced at the end of 1982. The record current 
was 120 mA at 0.2% duty in 1984. Second, additions for the 35 
MeV linac will be installed and put into operation. This task is 
scheduled for completion in 1985. 


28382 a. pp 156-158) First operation experi- 
ence of a pilot CW superconducting electron accelerator. 
Grundey, T.; Heinrichs, H.; Klein, U.; Mueller, G.; a 
G.; Piel, H.; Genz, H.; Graef, H.D.; Janke, M.; Richter, A i 
Sep 1984. NTIS (US ‘Sales Only), PC A24/MF AOl. File 
Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

We report on the first operation of a small superconducting 
linear accelerator which serves as a pilot project for the Darmstadt 
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Superconducting Recyclotron. A five cell niobium accelerating 
structure operated at 3 GHz was used to accelerate a chopped 200 
keV electron beam to an energy of 850 keV. The Q value of the 
structure and its accelerating field remained at 4x10° respectively 
5.7 MV/m during one year. Design, fabrication and test of the ac- 
celerating structure are discussed. A description of the pilot accel- 
erator including its gun, chopper, and cryostat is given. 


28383 (GSI—84-11, pp 177-179) Coaxial-coupled linac 
structure for low gradient applications. Laszewski, R.M.; 
Hoffswell, R.A. Sep 1984. NTIS (US Sales Only), PC A24/ 
MF AO1. File Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The most cost effective mode of operation for the accelerat- 
ing structure in a cascade microtron occurs when the linac sections 
are run at relatively low power and low gradient (proportional1.0 
MeV/m). A prototpye 2.45 GHz coaxial-coupled structure opti- 
mized for low power operation was fabricated and tested. The pro- 
totpye was found to have a shunt impedance of over 90 MQ/m 
with a cell to cell coupling of 3.5%. 


28384 (GSI—84-11, pp 183-185) High-power testing of 
multiple-loop radio-frequency drive concept for the FMIT ac- 
celerator. Fazio, M.V.; Patton, R.D. Sep 1984. NTIS (US 
Sales Only), PC A24/MF A0O1. File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Secheim, 
F.R. Germany (7 May 1984). 

The Fusion Materials Irradiation Test (FMIT) accelerator 
requires several 600-kW RF systems to simultaneously supply RF 
power to a single accelerator tank. Each RF-system output must be 
carefully phase and amplitude controlled to achieve the proper 
system performance. Two 80-MHz, 600-kW RF amplifiers with 
phase- and amplitude-control systems have been tested into a single, 
high-Q resonant cavity. Experimental results are presented. 


28385 (GSI—84-11, pp 186-188) Design of a high power 
electron linac. McKeown, J.; Elliott, R.K.; Funk, L.W.; 
Gowans, S.; Labrie, J.P.; Langlais, C.E.; Logan, D.G. Sep 
1984. NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The conceptual design of a cw electron linac to produce 500 
kW of beam power at 10 MeV is described. Examination of klys- 
tron availability, structure efficiency and system physical size has 
led to the selection of 2.45 GHz as the operating frequency. The 
development of accelerating structures operating at 2 MeV/m and 
beam loaded at 63% allows the system to operate with two 500 kW 
klystrons. A new scheme for start-up is modeled on cw microtron 
procedures, providing pulsed diagnostic information during a grad- 
ual run up to full power. 


28386 (GSI—84-11, pp 189-191) LIL front end descrip- 
tion and experimental results. Brunet, P.; Chaput, R. Sep 
1984. NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Early in the LEP study, it was clear that we needed a good 
linac front-end in order to get a safety margin on the positron flux 
taking into account the incertitude on the injection/ejection effi- 
ciency figures of the 5 successives machines. As neither existing ex- 
perimental data nor computation program were entirely exhaustive 
and reliable, it was decided to specify and order, the linac front- 
end, a few years ahead of the rest of the muachine and to test it at 
LAL, Orsay, taking advantage of the existing facilities. We are pre- 
senting: 1 - A description of: The front-end, designed and manufac- 
tured by the C.G.R. MeV company: a triode gun: 100 kV, 20 A, 12 
ns and an S-band buncher: 30 MeV, standing wave, tri-periodic 
structure. The instrumentation developped by LAL in order to 
measure the beam parameters: intensity, energy, emittance, bunch 
length. 2 - The main result of the experimental program which took 
place in 1982 and 1983. 
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28387 (GSI—84-11, pp 195-197) Proposal of a 100 MeV 
short pulse high current linac. Wang, D.; Wu, T.; Gu, R. 
Sep 1984. NTIS (US Sales Only), PC A24/MF A01. File 
Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

In order to meet the demands of neutron physics and other 
research work, IAE has determined to build a 100 MeV short pulse 
high current electron linac. 


28388 (GSI—84-11, pp 220-222) Extension of the 
Munich heavy ion postaccelerator. Ratzinger, U.; Nolte, E.; 
Geier, R.; Posselt, W.; Gaertner, N.; Morinaga, H. Sep 
1984. NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The heavy ion postaccelerator at the Munich tandem labora- 
tory with its new additional accelerator unit, its three-harmonic 
double drift buncher and its emittance conserving chopper is de- 
scribed. 


28389 (GSI—84-11, pp 223-225) Conversion of the BNL 
200 MeV linac to H™ and polarized H™ acceleration. Wit- 
kover, R.L.; Alessi, J.; Barton, D.; Kponou, A.; Makdisi, Y.; 
McNerney, A. Sep 1984. NTIS (US Sales Only), PC A24/ 
MF A011. File Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The AGS Polarized Beam Project was begun in 1980. The 
design of the new H™ polarized source, the low Energy Beam 
Transport line (LEBT), and Radio-Frequency Quadrupole (RFQ) is 
described. Current status and future plans are presented. 


28390 (GSI—84-11, pp 229-231) Test of a 1 m long disk- 
and-washer accelerating tube. Tanaka, T.; Hayakawa, K.; 
Tsukada, K.; Sato, K.; Nakamura, N.; Takeda, O.; Nishin- 
aka, M. Sep 1984. NTIS (US Sales Only), PC A24/MF 
AO1. File Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A 1 m long accelerating tube of 8 = 1 and 2856 MHz disk- 
and-washer (DAW) structure has been fabricated. The washer is 
supported by two radial stems at 90° each other. Beam accelerating 
experiments have been performed. The overlapping of an accelerat- 
ing mode frequency with the TMi:-like mode passband is avoided. 
Both unloaded quality factor, Qo, of the accelerating mode and the 
effective shunt impedance, ZT*, deduced from beam accelerating 
experiments are found to be about 3/4 of the calculated values of 
the infinite periodic structure. 


28391 (GSI—84-11, pp 237-242) New directions in linear 
accelerators. Jameson, R.A. Sep 1984. NTIS (US Sales 
Only), PC A24/MF A0Ol. File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Current work on linear particle accelerators is placed in his- 
torical and physics contexts, and applications driving the state of 
the art are discussed. Future needs and the ways they may force 
development are outlined in terms of exciting R and D challenges 
presented to today’s accelerator designers. 


28392 (GSI—84-11, pp 243-249) Collective accelerator as 
an injector of heavy ion accelerating complex JINR. Sarant- 
sev, V.P. Sep 1984. NTIS (US Sales Only), PC A24/MF 
AO01. File Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

In the scheme, the first stage of accelerator is a collective 
heavy ion accelerator for the acceleration of all types of ions up to 
an energy of 20 MeV/u. Subsequent acceleration occurs with the 
heavy ion synchrotron (TIS). The energy of the ions produced in 
the synchrotron (450-650 MeV/u) facilitates investigations in the 
region of intermediate energies and provides effective injection into 
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the existing synchrophasotron for experiments using beams of ions 
with energies of 3.5-4.5 GeV/u. The replacement of the synchro- 
phasotron by a more effective and up-to-date ion accelerator is 
being considered. 


28393 (GSI—84-11, pp 250-252) Wake field accelerator. 
Voss, G.A. Sep 1984. NTIS (US Sales Only), PC A24/MF 
A01. File Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

In a wake field accelerator the electromagnetic fields of a 
very short high intensity electron bunch are used to accelerate a 
second low intensity electron bunch to very high energies. By 
using special accelerating structures which concentrate the fields of 
the high intensity bunch at the location of the second low intensity 
bunch one can produce accelerating gradients of the order of 200 
MV m4, which are a factor of 10 larger than the fields which de- 
celerate the high intensity bunch. An experiment is presently being 
set up, in which this new accelerator scheme will be tested. The 
high intensity bunch will be in the form of an electron ring (6 cm 
diameter, ring thickness 2 mm, charge 1 wCoul) which is to be ac- 
celerated to an energy of 8 MeV before it in turn is used to acceler- 
ate a smaller charge to energies of 90-100 MeV. Status and lay-out 
of this experiment will be described. 


28394 (GSI—84-11, pp 275-281) Survey on C.W. elec- 
tron accelerators. Herminghaus, H. Sep 1984. NTIS (US 
Sales Only), PC A24/MF A0O1. File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

For nuclear physics applications high duty cycle beams are 
important to allow coincidence experiments. This is especially true 
for experiments with electron beams because of the typically much 
smaller true to accidental ratio as compared to experiments with 
ion beams. Thus, for electron accelerators there is an especially 
strong demand for highest possible duty cycle, i.e. continuous 
(C.W.) operation. During the last decade the number of proposals 
for C.W. electron accelerators has grown rapidly. In the following, 
after general discussion of the various possibilities to build such ma- 
chines, brief descriptions and status reports of the current projects 
are given. Thereby, special emphasis is put on recent recirculating 
machines. 


28395 (GSI—84-11, pp 346-348) Accelerating structure 
with chain-like electrode configuration. Odera, M.; Hemmi, 
M. Sep 1984. NTIS (US Sales Only), PC A24/MF A011. 
File Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A structure having a chain-like accelerating electrodeconfi- 
guration fitted inside of cylindrical cavity resonating with an Alva- 
rez-type TM-010 mode was proposed and is being studied. The 
structure was devised to utilize quadrupolar electric field produced 
by high frequency field by a particular electrode configuration for 
focusing of the heavy-ions at medium velocity region, instead of or- 
dinary magnetic quadrupoles. Its study is only at a preliminary 
stage at present, nevertheless, possibility to get moderate effective 
shunt impedance for region of velocity of more than a few percent 
of that of light has been revealed. 


28396 (GSI—84-11, pp 363-365) FOM-MEQALAC 
system: low energy beam transport. Siebenlist, F.; Thomae, 
R.W.; Amersfoort, P.W. van; Granneman, E.H.A.; Klein, 
H.; Schempp, A.; Weis, T. Sep 1984. NTIS (US Sales 
Only), PC A24/MF AOl. File Number DE85750980. 
(CONF-840529— 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. MEO (7 May 1984). 

ALAC systems a large number of small parallel 
beamlets is accelerated simultaneously, (Meqalac Electrostatic Qua- 
drupole Array Linear Accelerator). In the first stage of the FOanti 
M-MEQAanti LAC project four 40 keV He* beams are to be ac- 
celerated to 115 keV. The low energy beam transport section 
(LEBT) transports the four 40 keV beams from the ion source to 
the RF-accelerator. It consists of four parallel transport channels 
each made up of 34 electrostatic quadrupole singlet lenses. The first 
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five quads are excited independently to match the cylindrically 
symmetric beams extracted from the source to the periodic focusing 
system of the rest of the LEBT and the MEQALAC section. The 
ion source and LEBT section are discussed. Measurements on the 
beam matching section are presented as well as calculations on the 
transport of space charge loaded beams through the quadrupole 
channel. 


oer k pp 366-367) Longitudinal space 
charge problem in the high current linear proton accelerators. 
Lustfeld, H. Sep 1984. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

In a linear proton accelerator peak currents of 200 mA lead 
to high space charge densities and the resultant space charge forces 
reduce the effective focussing considerably. In particular the longi- 
tudinal focussing is affected. A new concept based on linear theory 
is proposed that restricts the influence of the space charge forces 
on the longitudinal focussing by increasing a, the mean transverse 
bunch radius, as a proportional(@y)sup(3/8). This concept is com- 
pared with other concepts for the Alvarez (1 MeV - 100 MeV) and 
for the high energy part (100 MeV - 1100 MeV) of the SNQ linear 
accelerator. 


28398 (GSI—84-11, pp 380-382) Initial operation of the 
SIN 860 KeV Cockcroft-Walton pre-injector. Olivo, M. 
1984. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

As part of the program to increase the beam current from 
the SIN 590 MeV proton ring machine, a new injector system 
based on a 72 MeV isochronous ring cyclotron is being built. Com- 
missioning of the 860 keV pre-injector for the 72 MeV machine has 
been started. This pre-accelerator is of the Cockcroft-Walton type 
consisting of a 900 kV, 30 mA d.c. generator, a high voltage dome 
housing an ion source with a 60 keV beam line, and a SF¢ insulated 
acceleration tube. Details of the design and initial operating experi- 
ence will be presented. 


28399 (GSI—84-11, pp 386-388) Ion optical layout and 
focusing elements for the high energy part of the SNQ- 
LINAC, Hacker, H.U.; Hardt, A.H.; Martin, S.A. 1984, 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The ionoptical layout and the design of the focusing ele- 
ments for the hig! energy part (HELA) of the SNQ-LINAC is dis- 
cussed. A simple FOOD-structure for the single cell LINAC part 
has been optimized. Tolerances are discussed. Optical, electrical 
and magnetic data of a fast Kicker system is given. 


28400 (GSI—84-11, pp 417-419) Linear accelera‘urs ex- 
cited in the TE(111)-mode. Weis, T.; Klein, H.; Schempp, A. 
Sep 1984. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

New applications for interdigital-H-structures have been pro- 
posed. Besides the normal operation as postaccelerators, [H-struc- 
tures can be used for the acceleration of low energy molecular ions 
(Bproportionall%-2%), of ion beams 3% < B < 12%) between 
RFQ - or static injectors and Alvarez structures and of multiple 
low energy high current beams in a MEQALAC-system. A theory 
has been developed, which allows the calculation of frequency and 
efficiency as a function of geometrical structure parameters within 
+-5%. Results for the various applications are presented. 
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28401 (GSI—84-11, pp 439-442) Acceleration of high 
ee a he Lk VC Ak LC; 
Clendenin, J.E.; Jobe, R.K.; Lueth, V.G.; Millich, A.; Ross, 
M.C.; Seeman, J.T.; Stiening, R.F. Sep 1984. NTIS (US 
Sales Only), PC A02/MF AOL. File Number DE84751787. 
sama eye A Contract AC03-76SF00515. 

From Linear accelerator conference; Darmstadt-Seeheim, 


F.R. ey May 19 
SLAC Lizear : Cottider (SLC) will require both electron 


and an beams on very high charge density and low emittance 
to be accelerated to about 50 GeV in the SLAC 3-km linac. The 
linac is in the process of being improved to meet this requirement. 
The program to accelerate an electron beam of high charge density 
through the first third of the SLC linac is described and the experi- 
mental results are discussed. 


28402 (GSI—84-11, pp 446-448) Status of beam trans- 
port with the ETA and ATA accelerators. Struve, K.W.; Ca- 
poraso, G.J.; Chong, Y.P.; Clark, J.C.; Fessenden, T. J. 
Lauer, E.J.; ‘Prono, D.S.; Weir, tg oe Chambers, F.W. Sep 
1984. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Efforts are now underway to improve both the production 
of electron beams and their transport through the Experimental 
Test Accelerator (ETA) and the Advanced Test Accelerator 
(ATA). These efforts are focused on lowering the emittance and re- 
ducing the transverse motion of these beams. There are many possi- 
ble sources and solutions to these problems. In this paper we dis- 
cuss a limited subset of these: namely, (1) phase-mixed damping of 
transverse motions with a wire zone, (2) efforts to find and correct 
possible magnetic focusing misalignments or errors, (3) azimuthal 
drift of the beam caused by the image displacement effect in the 
accelerator gaps, and (4) growth of the beam breakup instability 
through the accelerators. 


28403 (GSI—84-11, pp 449-451) Design study of a 35.4 
MeV CW double-sided yg se Tanaka, T.; Hayakawa, 
K.; Tsukada, K.; Sato, K.; Nakamura, N.; Takeda, O.; Ni- 
M. Sep "1984. NTIS (US Sales Only), PC A02/MF 
A01. File Seeniber DE84751787. (CONF-840529—). 
From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. a (7 May 1984). 
basic ini: study of a 35.4 MeV cw double-sided micro- 
tron wap has been performed. A phase matching system is de- 
signed from an analysis of the longitudinal phase motion of an elec- 
tron beam in acceleration. Parameters of a beam transport magnet 
system is determined by calculation of a field strenght distribution 
in sector magnets and first order calculation of beam optics. 


28404 (GSI—84-11, pp 452-454) Status of 14 MeV - 
pulse high current electron linac. Runguan, G.; Tielong, W. 
Sep 1984. NTIS (US Sales Only), PC A02/MF A0l. File 
Number DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Ceneny ry? 1984). 

The 14 MeV travelling wave electron linac has been 
designed as a prototype for the proposed 100 MeV linac. The first 
beam was accelerated on the IAE 14 MeV TW electron linac on 
December 22, 1980. For maximum research utility, it is essential 
that the proposed 100 MeV linac have certain characteristics which 
are well matched with the experimental requirements for undertak- 
ing study in neutron physics and nuclear photoreactions. In this 
case, some experiments that have been, or will be carried out on 
the IAE 14 MeV linac are supposed to be necessary. Among them, 
an understanding of the beam phenomena at transient state is inter- 
esting. A brief description of the proposed experiments on the IAE 
14 MeV linac is also given in this paper. 


26405 (GSI—84-11, pp 457-459) Making electron beams 
for the SLC linac. Clendenin, J.E.; Ecklund, S.D.; James, 
M.B.; Miller, R.H.; Sheppard, J.C.; Sodja, J.; Truher, J.B.; 


Minten, A. Sep 1984. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 
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A source of high-intensity, single-bunch electron beams has 
been developed at SLAC for the SLC. The properties of these 
beams have been studied extensively utilizing the first 100-m of the 
SLAC linac and the computer-based control system being devel- 
oped for the SLC. The source is described and the properties of the 
beams are summarized. 


28406 (GSI—84-11, pp 460-462) Energy gradient limits 
in room temperature CW linacs. Labrie, J.P.; McKeown, J.; 
Euteneuer, H. Sep 1984. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The average energy gradient is an important parameter in 
designing cw room temperature structures. This paper shows how 
to determine the power handling capability of room temperature 
structures using thermal stress and mechanical strain analysis. 
Energy gradient limits are shown to be related to the yield strength 
of OFHC copper. Results of the calculations are compared with 
measurements on S-band structures. In addition, scaling laws for 
designing high power room temperature structures are derived and 
discussed. 


28407 (GSI—84-11, pp 463-465) Accelerating structure 
developments for the LEP injector linace (LIL). Bienvenu, 
G.; Bourdon, J.C.; Brunet, P.; Rodier, J. Sep 1984. NTIS 
(US Sales Only), PC A0Q2/MF AOl. File Number 
DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The LIL accelerating structures will operate at 3 GHz in the 
2 w/3 mode. The inner shape of the unit cells has been optimized, 
with the help of superfish, in order to get a good compromise be- 
tween high Q and high shunt impedance values and a reasonable 
ratio between the accelerating field and the wall field. A special 
technology of the outer shape has been developed which permits 
final tuning of the cavities up to 1 MHz, and even more, by simple 
wall deformation. The tuning jig and the tuning method will be 
presented as well as the experimental results obtained on a 1.5 
meter long prototype structure. 


28408 (GSI—84-11, pp 466-468) Experimental investiga- 
tion of certain beam transport issues in a pulsed transmission 
line linear accelerator. Mazarakis, M.G.; Miller, R.B.; Sho 
S.L.; Stevenson, L.E.; Coleman, D.P.; Poukey, J.W.; Adler, 
R.J.; Genoni, T.C. Sep 1984. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE84751787. (CONF-840529— 
). Contract AC04-76DP00789. 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The successful development of a new generation of high cur- 
rent, high voltage, linear induction accelerators relies on the solu- 
tion of a number of beam transport problems, including radial oscil- 
lations, diocotron instabilities, transverse beam break-up (BBU), etc. 
Most of the instabilities appear to onset either at the injector region 
or at the accelerating gaps. Radial oscillations were first observed 
in Radlac I, while transverse beam breakup was first observed on 
the SLAC accelerator, and more recently on the ETA accelerator. 
A low emittance, high current, high voltage injector, precisely 
aligned with the guiding magnetic field axis and beam vacuum pipe 
axis is of prime importance for successful beam acceleration and 
transport. Similarly, an accelerating gap design which maintains 
radial force balance, and an accelerating cavity with low Q and 
very small transverse shunt impedance Zsub(perpendicular to) 
should eliminate the most dangerous radial oscillations and beam 
break-up instabilities. The design and experimental studies of a new 
4 MeV, 40 kA electron bearh injector and accelerating gap will be 
presented. Test bench measurements of Zsub(perpendicular to) and 
Q on a typical radial transmission line accelerating cavity prove 
that BBU is not of concern unless the number of accelerating gaps 
become excessively large. 


28409 (GSI—84-11, pp 475-479) Operation of the KEK 
2.5 GeV electron linac. Tanaka, J. Sep 1984. NTIS (US Sales 
Only), PC A02/MF AOl. File Number DE84751787. 
(CONF-840529—). 
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From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Construction of the KEK 2.5 GeV electron linac was com- 
pleted at the end of January 1982 and the initial operation was 
started at the beginning of February 1982. A general description of 
the operational behavior of the linac since that time will be given. 
The goal of the linac performance was completely satisfied on 
March 16 with the measured value of 2.5 GeV at 55 mA. At the 
high current test, 2.5 zs 300 mA beam was obtained at 1.81 GeV. 
Scheduled operation of the linac for the Photon Factory 2.5 GeV 
storage ring was opened in June 1982 and injection into the TRIS- 
TAN accumulation ring has been continued since November 1983. 
Energy, energy spread and profile of the accelerated beam are 
stable. In addition, some of the technical developments concerning 
the linac will be reported. 


28410 (GSI—84-11, pp 480-484) Linear accelerator and 
pulse compressor of the SNQ-project. Zettler, C. Sep 1984. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The Spallation Neutron Source is one of Germany's most 


important scientific projects proposed at present. Its main purpose 
is to provide short neutron bursts of high intensity which are pro- 
duced by a pulsed proton beam hitting a target. The proton beam 
itself will also be used directly for a series of very important experi- 
ments in nuclear physics. The performance requested from the 
proton accelerator part of the project with respect to average inten- 
sity and pulse rate limits the choice of all technical solutions to a 
combination of a high duty Linac and an additional pulse compress- 
ing synchrotron ring. The concept of the accelerator part of the 
SNQ-project, in particular the Linac, will be described. The Linac 
may be subdivided into three sections, namely the Injector with 
two RFQ-structures and a beam merging by funneling, the Alvarez- 
Accelerator and the High Energy Linear Accelerator with its 
single cell structure. For the ring shaped pulse compressor two 
technical solutions are being investigated. One is a isochronous 
storage ring and the other is a FFAG-synchrotron, which can also 
accelerate at a fast rate. 


28411 (GSI—84-11, pp 485-489) Induction linacs for 
heavy ion fusion research. Fessenden, T.J.; Avery, R.T.; 
Brady, V.; Bisognano, J.; Celata, C.; Chupp, W.W.; Faltens, 
A.; Hartwig, E.C.; Judd, D.L.; Keefe, D. Sep 1984. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE84751787. (CONF-840529—). Contract ACO03- 
76SF00098. 


From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

e new features of employing an induction linac as a driver 
for inertial fusion involve (1) transport of high-current low-emit- 
tance heavy ion beams. (2) multiple independently-focussed beams 
threading the same accelerator structure, and (3) synthesis of volt- 
age waveforms to accomplish beam current amplification. A re- 
search program is underway at LBL to develop accelerators that 
test all these features with the final goal of producing an ion beam 
capable of heating matter to proportional70 eV. This paper presents 
a discussion of some properties of induction linacs and how they 
may be used for HIF research. Physics designs of the High Tem- 
perature Experiment (HTE) and the Multiple Beam Experiment 
(MBE) accelerators are presented along with initial concepts of the 
MBE induction units. 


28412 (GSI—84-11, pp 490-495) Review of HIF accel- 
erators. Hirao, Y. Sep 1984. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE84751787. (CONF-840529— 
). 


From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

In this paper, I introduce the recent status limited to acceler- 
ator studies in this direction. 


28413 (GSI—84-11, pp 496-500) Applications of linear 
accelerators in industry. Cleland, M.R. Sep 1984. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE84751787. 
(CONF-840529—). 
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From Linear accelerator conference; Darmstadt-Secheim, 
F.R. Germany (7 May 1984). 

Linear accelerators are now being widely used for applica- 
tions in industry and medicine. The largest market for electron 
linacs is cancer therapy while industrial radiography is in second 
place. The use of linear accelerators for radiation processing has 
been severely limited by other technologies, but the prospects in 
this area are now improving due to increasing demand for penetrat- 
ing radiation sources. This perception is stimulating the develop- 
ment of several new types of industrial accelerators. Various re- 
search accelerator systems, which have been developed for national 
programs, may also have industrial potential in the future. 


28414 (GSI—84-11, pp 501-504) ZEBRA Project - 

and present. Schriber, S.O. Sep 1984. NTIS (US Sales 
Only), PC A02/MF AOl. File Number DE84751787. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The 300 mA 10 MeV proton accelerator designed for the 
ZEBRA (Zero Energy BReeder Accelerator) Project is a test ac- 
celerator to demonstrate construction and operation techniques re- 
quired for the cw injector of an accelerator breeder that could 
produce fissile material for nuclear power stations. The technology 
development program underway at CRNL is described in the con- 
text of the overall goals of the program. Developments in ion 
sources, radiofrequency quadrupole structures, drift-tube structures, 
beam transport, diagnostics, controls and modelling will be high- 
lighted. Status of the ZEBRA project and the high power pre- 
ZEBRA experiments is given with a projection on future ZEBRA 
related activities. 


28415 (GSI—84-11, p 


505-506) Status report on FMIT. 
Armstrong, D.D. 


1584, NTIS (US Sales Only), PC 


A02/MF AO1. File Number DE84751787. (CONF-840529— 
). 


From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The Fusion Materials Irradiation Test (FMIT) Facility will 
use a 35-MeV deuteron beam and molten lithium target to generate 
14-MeV neutrons for materials damage studies. Operation of the 2- 
MeV accelerator began in May 1983 and lasted until November. 
RFQ operation using pulsed rf power demonstrated the basic integ- 
rity of the design by producing a 2-MeV beam with acceptable 
transmission efficiency. In the evolution towards cw operation, a 
few areas with inadequate thermal characteristics were identified. 
During the 3-month period following November, the RFQ was dis- 
assembled to replace an overheated O-ring that had led to a loss of 
vacuum integrity in November and to make minor improvements 
that will enhance the thermal stability of the RFQ. Improved meth- 
ods for tuning both the manifold and core tanks were developed. 
Resumption of testing began in March 1984. The design of the 
components required to extend the accelerator to 5-MeV is com- 
plete. The design of the linac tanks for the 35-MeV accelerator is 
complete. Procurement of these tanks and the design and procure- 
ment of the remaining 35-MeV components will be initiated as soon 
as funding becomes available. 


28416 (GSI—84-11, pp 507-510) High 

a (advanced test accelerator/experimental test ae 
iggs, Sep 1984. NTIS (US Sales Only), PC 

‘A02/MF AOl. File Number DE84751787. (CONF-840529— 

). Contract W-7405-ENG-48. 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

In this paper, we describe the engineering and beam physics 
developments involved in the ATA/ETA machines, and we sum- 
marize the initial operating experiences with ATA. Looking io the 
future, prospects for a broader range of LIA applications have been 
significantly enhanced by recent developments in magnetic power 
conditioning systems. In particular, with these new power condi- 
tioning systems, LIA’s may provide a reliable and inexpensive ap- 
proach to the generation of high average power electron beams for 
a number of applications, including radiation processing. 
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28417 (GSI—84-18) Future accelerators and experimental 
facilities at GSI. Kienle, P. (Gesellschaft fuer Schwerionen- 
forschi m.b.H., Darmstadt (Germany, F.R.)). Nov 1984. 
14p. S (US Sales Only), PC A02/MF AOl. File 
Number DE85751518. 

During the last years GSI developed plans for future accel- 
erators and experimental facilities with the intention to extend 
heavy ion research in a wide scope to higher energies and into new 
fields of research using novel techniques for acceleration, accumu- 
lation, storage and phase space density increase of heavy ion beams 
up to **U. The prime goals of this development plan using as a 
first step a synchrotron acceleration ring connected with an accu- 
mulator-, storage-, cooling- and experimental ring are the following: 
1. Provide completely stripped heavy ion beams up to U®* with 
the highest possible phase space densities using various cooling 
techniques in a storage ring. 2. Provide radioactive heavy ion 
beams by accumulation, storage and cooling of fragmentation or fis- 
sion products from beams of the synchrotron. 3. Provide facilities 
for internal target experiments using simultaneously cooled circulat- 
ing beams. 4. Provide two merging beams in the storage ring with 
well defineable collision energies up to the Coulomb barrier of the 
heaviest ions like U®** in order to study atomic collision processes 
in high Coulomb fields with both nuclei highly ionized. 5. Provide 
a beam of heavy ions up to U®** with best phase space density for 
further acceleration and collisions in superconducting collider rings 
at very high c.m. energies (> 20 GeV/u) and as high as possible 
luminosities. 


28418 (INIS-mf—9482, pp 72) Modification of 
NEPTUN 10 P industrial accelerator for medical purposes. 
Mach, J.; Kubat, A. (Fakultni Nemocnice, Plzen (Czecho- 
slovakia). Onkologicke Oddeleni). Aug 1983. (In Czech). 
NTIS (US Sales Only), PC A08/MF A0Ol1. File Number 
DE85780916. (CONF-831 1230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


28419 (INIS-mf—9532, pp 231-234) Linear accelerators 
and electronic Vetsch, M. (Varian A.G., Zug (Swit- 
zerland)). 1983. NTIS (US Sales Only), PC A14/MF AOI. 
File Number DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 


for power reactors in a small eens, Haifa, Israel (20 Dec 1983). 
Published in summary form only. 


28420 (LA-UR—85-1167) Tailored vacuum chambers for 
ac magnets. Harvey, A. (Los Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. 4p. (CONF- 
850504—18). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85010767. 
From Particle accelerator conference; Vancouver, Canada 
(13 ——. 
proposed LAMPF-II accelerator has a 60-Hz booster 
synchrotron and a 3-Hz main ring. To provide a vacuum enclosure 
inside the magnets with low eddy-current losses and minimal field 
distortion, yet capable of carrying rf image currents and providing 
beam stabilization, we propose an innovative combination pipe. 
Structurally, the enclosure is high-purity alumina ceramic, which is 
strong, radiation resistant, and has good vacuum properties. Ap- 
plied to the chamber are thin, spaced, silver conductors using 
adapted thick-film technology. The conductor design can be tai- 
lored to the stabilization requirements, for example, longitudinal 
conductors for image currents, circumferential for transverse stabili- 
zation. The inside of the chamber has a thin, resistive coating to 
avoid charge build-up. The overall 60-Hz power loss is less than 
100 W/m. 


28421 (LA-UR—85-1172) Accelerator vibration = 
Tennant, R.A. (Los Alamos National Lab., NM (USA) 
1985. Contract W-7405-ENG-36. 3p. (CONF-850504--17>, 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85010766. 
From Particle accelerator conference; Vancouver, Canada 
(13 SS 1985). 
ibrations induced in accelerator structures can cause parti- 
cle-beam jitter and alignment difficulties. Sources of these vibra- 
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tions may include pump oscillations, cooling-water turbulence, and 
vibrations transmitted through the floor to the accelerator struc- 
ture. Drift tubes (DT) in a drift tube linac (DTL) are components 
likely to affect beam jitter and alignment because they normally 
have a heavy magnet structure on the end of a long and relatively 
small support stem. The natural vibrational frequencies of a drift 
tube have been compared with theoretical predictions. In principle, 
by knowing natural frequencies of accelerator components and 
system vibrational frequncies, an accelerator can be designed that 
does not have these frequencies coinciding. 2 refs., 2 figs., 2 tabs. 


28422 (LA-UR—85-1380) Design status of heavy ion in- 
jector program. Ballard, E.O.; Meyer, E.A.; Rutkowski, 
H.L.; Shurter, R.P.; Van Haaften, F.W.; Riepe, K.B. (Los 
Alamos National Lab., NM (USA); Pulse Siti Inc., 
San Leandro, CA (USA)). 1985. Contract W-7405-ENG-36. 
4p. (CONF-850504—14). NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE85010751. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Design and development of a sixteen beam, heavy ion injec- 
tor is in progress at Los Alamos National Laboratory (LANL) to 
demonstrate the injector technology for the High Temperature Ex- 
periment (HTE) proposed by Lawrence Livermore Laboratory 
(LBL). The injector design provides for individual ion sources 
mounted to a support plate defining the sixteen beam array. The 
beamlets are electrostatically accelerated through a series of elec- 
trodes inside an evacuated (10-7 torr) high voltage (HV) accelerat- 
ing column. 


28423 (LAPP-EXP—84-01) High energy accelerators: 
what next. Coignet, G. (Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules). Mar 1984. 70p. 
(CONF-8311233—1). NTIS (US Sales Only), PC A04/MF 
AO01. File Number DE85751022. 

From 3. Rabat meeting; Rabat, Morocco (18 Nov 1983). 

Machines that will or could be available in the next 10-15 
years to perform High Energy Physics experiments are reviewed. 
Potential techniques to reach much higher energies, most probably 
in the next century, are also mentioned. 


28424 (SLAC/AP—41) Lasertron simulation with a two- 
gap output cavity. Herrmannsfeldt, W.B. (Stanford Linear 
Accelerator Center, CA (USA)). Apr 1985. Contract AC03- 
76SF00515. 11p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85011213. 

With a two-gap output cavity, it is shown here that high rf 
efficiency, up to about 70%, is possible for the parameters planned 
for the SLAC lasertron experiment: 400 kV, 50 MW, 2856 MHz. 


28425 (SLAC-CN—296) Required energy gain in the 
linac. Sheppard, J.C. (Stanford Linear Accelerator Center, 
CA (USA)). 1 May 1985. Contract AC03-76SF00515. 10p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85011705. 

The purpose of this note is to determine how much energy is 
required for each bunch at the end of the linac such that 100 GeV 
center of mass collision energy at the IP may be achieved. Once 
this has been ascertained it is possible to decide how much energy 
per station in the linac is needed, considering the effects of beam- 
loading, shortened pieces of DLWG, and RF detuning. An appen- 
dix is included to cover a related topic: assuming lower bunch cur- 
rents and lower collision energies, how many low power klystrons 
can remain in the linac. An attempt has been made to indicate what 
assumptions have been made so that the readers may try other as- 
sumptions to see what happens. 


28426 (SLAC-PUB—3618) Portable database driven con- 
trol system for SPEAR. Howry, S.; Gromme, T.; King, A.; 
Sullenberger, M. (Stanford Linear Accelerator Center, CA 
(USA)). Apr 1985. Contract AC03-76SF00515. 3p. (CONF- 
850504—15). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85010465. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 
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The new computer control system software for SPEAR is 
presented as a transfer from the PEP system. Features of the target 
ring (SPEAR) such as symmetries, magnet groupings, etc., are all 
contained in a design file which is read by both people and comput- 
er. People use it as documentation; a program reads it to generate 
the database structure, which becomes the center of communication 
for all the software. Geometric information, such as element posi- 
tions and lengths, and CAMAC I/O routing information is entered 
into the database as it is developed. Since application processes 
refer only to the database and since they do so only in generic 
terms, almost all of this software (representing more then fifteen 
man years) is transferred with few changes. Operator console 
menus (touchpanels) are also transferred with only superficial 
changes for the same reasons. The system is modular: the CAMAC 
I/O software is all in one process; the menu control software is a 
process; the ring optics model and the orbit model are separate 
processes, each of which runs concurrently with about 15 others in 
the multiprogramming environment of the VAX/VMS operating 
system. 10 refs., 1 fig. 


28427 (SLAC-PUB—3630) Requirements for very high 
energy accelerators. Richter, B. (Stanford Linear Accelera- 
tor Center, CA (USA)). Apr 1985. Contract AC03- 
76SF00515. 8p. (CONF-850128—16). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85011173. 

From 2. international workshop on laser acceleration of par- 
ticles; Los Angeles, CA, USA (7 Jan 1985). 

In this introductory paper at the second Workshop on Laser 
Acceleration my main goal is to set what I believe to be the energy 
and luminosity requirements of the machines of the future. These 
specifications are independent of the technique of accelerations. 
But, before getting to these technical questions, I will briefly 
review where we are in particle physics, for it is the large number 
of unanswered questions in physics that motivates the search for ef- 
fective accelerators. 


28428 Detectors and luminosity for hadron colliders. Die- 
bold, R. (Argonne National Lab., IL). AJP (American Insti- 
tute of Physics) Conference Proceedings; No. 98, 89-102(1983). 
(CONF-8210113—). 

From American Physical Society meeting on particles and 
fields; College Park, MD, USA (28 Oct 1982). 

Three types of very high energy hadron-hadron coliders are 
discussed in terms of the trade-off between energy and luminosity. 
The usable luminosity depends both on the physics under study and 
the rate capabilities of the detector. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


= ALSO TO CITATION(S) 28421, 28551, 28554, 28555, 28572, 28574, 


28429 (AD-A—150830/8/XAB) Radio-frequency quadru- 
pole and alternating phase focusing methods used in proton 
linear accelerator technology in the USSR. Interim report. 
Wells, N. (RAND Corp., Santa Monica, CA (USA)). Jan 
— 87p. (RAND/R—3141-ARPA). NTIS, PC A05/MF 
AOl. 

The RFQ system has been especially effective in providing 
the practical means of approaching the space-propagation criteria 
of high-current level, low-injection energy, adequate reliability, effi- 
ciency, and moderate size. Another method of simultaneous accel- 
eration and focusing of ions under Soviet development has been the 
alternating-phase focusing (APF) system, which has recently 
achieved a successful feasibility proof. 


28430 (GANIL-A—84-08) Beam tuning and stabilization 
using beam phase measurements at GANIL. Chabert, A.; 
Loyer, F.; Sauret, J. (Grand Accelerateur National d’Ions 
Lourds (GANIL), 14 - Caen (France)). Jun 1984. 4p. NTIS 
(US Sales Only), PC A02/MF AOI. File Number 
DE85751094. 

Owing to the great sensitivity of the beam phase to the vari- 
ous parameters, on line beam phase measurements proved to be a 
very efficient way of tuning and stabilizing the beam of the multi- 
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accelerator complex. We recall the system which allows to obtain 
the different kinds of accurate measurements we need and describe 
the main applications: - tuning process (buncher and SSC’s RF 
phase determination, setting of the required radial beam phase law 
in the SSC’s); - stabilization of the beam by loops, the basic princi- 
ple of which being to keep constant the beam central phase all 
along the machine by adjusting RF voltages or magnetic fields. 
Feedback loops are described and comparative results with and 
without feedback are given. 


28431 (GSI—84-11, pp 88-90) Background ion trapping 
in RFQs, De Jong, M.S. Sep 1984. NTIS (US Sales Only), 
a 2) MF AOl. File Number DE85750980. (CONF- 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The beam in an RFQ accelerator can ionize some of the re- 
sidual background gas molecules producing low energy background 
ions. These low energy ions can be transversely stable in the RFQ 
beam bore-hole. When this happens the ions can only escape longi- 
tudinally from either end of the RFQ. If the rate of longitudinal 
diffusion is low compared to the ionization rate, a space charge 
build-up from these background ions could occur which might 
have significant effects on the RFQ current limit under long pulse 
and cw operation. This paper examines ion trapping and estimates 
its effect on RFQ beam dynamics. 


28432 (GSI—84-11, pp 91-93) Investigation of the effects 
of space charge and image charge forces on beam loss in an 
RF quadrupole. Diserens, N.J. Sep 1984. NTIS (US Sales 
Only), PC A24/MF A0Ol. File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The radiofrequency quadrupole (RFQ) has become a fa- 
voured method for providing the initial acceleration and bunching 
of ion beams prior to injection into a drift tube linear accelerator. 
For proton beams of several hundred milliamperes cw it will be es- 
sential to minimize the beam loss to the walls. The effects on beam 
emittance caused by space charge and image charge forces may be 
significant, particularly at the lower energy end of the RFQ. In this 
study the space and image charge potentials have been calculated 
using a three dimensional finite element model of two Blambda/2 
cells, taking snapshots in time for a bunch of particles traversing 
the cells. By varying the total charge in the bunch an estimate of 
the change of the beam emittance is obtained. Extension of this 
work will enable a better beam loss estimate to be made for a com- 
plete RFQ. 


28433 (GSI—84-11, pp 109-111) RFQ radial matching 
sections and fringe fields. Crandall, K.R. Sep 1984. NTIS 
(US Sales Only), PC A24/MF AOl. File Number 
DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seecheim, 
F.R. Germany (7 May 1984). 

The entrance radial matching section is an extremely impor- 
tant part of any radio-frequency quadrupole (RFQ) linac. It allows 
a beam having time-independent characteristics to become adapted 
to the time-dependent focusing in the RFQ. The matching sections- 
proposed in this paper are defined by a four-term potential function 
and are very effective over lengths of 3 Blambda or longer. The 
fringe field at the RFQ exit is mainly of interest because of the 
time-varying on-axis potential. The beam can either lose or gain 
energy, depending on the shape of the fringe field. The same four- 
term potential function can be used for shaping the vanes at the exit 
so that the fringe fields can be controlled. This formulation also ap- 
plies to exit radial matching sections, which would be useful if the 
beam is to enter another RFQ operated at a higher frequency. 


28434 (GSI—84-11, pp 118-120) FOM-MEQALAC 
system: the RF accelerator. Thomae, R.W.; Siebenlist, F.; 
Amersfoort, P.W. van; Granneman, E.H.A Klein, H: 
Schempp, A.; Weis, T. Sep 1984. NTIS (US "Sales Only), 
Pe A24/MF AOl. File Number DE85750980. (CONF- 
840529—). 
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From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. German Gi Be. 88D. 
In MEQALA C systems a large number of small, parallel 
snelian is accelerated simultaneously. We present a compact 
system in which four He* beams are to be accelerated from 40 to 
115 keV. It is based on a modified Interdigital H resonator (TE 
111). The length and the diameter of the 40 MHz resonator are 0.65 
and 0.40 m, respectively. In between the 20 acceleration gaps qua- 
drupole lenses are placed to ensure radial stability of the beam. Cal- 
culations have been performed to find conditions for stable accel- 
eration. The theoretical (average) space charge limited current is 
proportional3 mA/channel. Parameters are given of a 100 mA, 6 
MeV Li~ accelerator to be used for plasma diagnostics. 


28435 (GSI—84-11, pp 127-129) Beam envelope equation 
of linac with off-centered elliptic emittance. Chen, Y.; Xie, X. 
Sep 1984. NTIS (US Sales Only), PC A24/MF A01. File 
Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A beam envelope equation of linac with off-centered elliptic 
emittance has been developed. By means of this equation with 
given initial conditions the transport of the off-centered beam phase 
space in various fields can be solved directly. 


28436 (GSI—84-11, pp 130-131) Proper canonical alge- 
braic mapping transformation. Lustfeld, H.; Wuestefeld, G.; 
Meads, P.; Funk, U.; Schepers, L. Sep 1984. NTIS (US 
Sales Only), PC A24/MF AO0O1. File Number DE85750980. 
pane: ng reg 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. me (7 May 1984). 

Integrating the equations of motion for particles moving 
icshciiiiet aadunieen te Uiccinehinninn aun-aeaiog alien acer 
puter time if a) the overall length is extremely large as in an 
FFAG-synchrotron or b) the space charge effects between the par- 
ticles are important (as in the SNQ high current linac with peak 


current 200 mA) and one is interested in particle losses. Therefore, - 


we have tried for both cases to fit the motion of particles by canon- 
ical algebraic transformations based on an expansion of the generat- 
ing function up to 4th order. At present the accuracy of the fit and 
the accuracy of the computer programs are of the same order of 
magnitude. 
28437 


(GSI—84-11, pp 145-147) Beam quality of vari- 

linac, RILAC. Kase, M.; Kambara, T.; 

Sep 1984. NTIS (US Sales Only), 

PC A24/MF AOl. File Number DE85750980. (CONF- 
840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 


Tonuma, T.; Odera, M. 


F.R. Germany (7 May 1984). 
The variable y linac, RILAC, has some special fea- 
tures relating to the longitudinal phase motion. For a given fre- 


(GSI—84-11, pp 159-161) Wake field acceleration 
using a cavity of elliptical cross section. Chin, Y. Sep 1984. 
NTIS (US Sales Only), PC A24/MF AO1. File Number 
DE85750980. (CONF-840529—). 
From Linear accelerator conference; Darmstadt-Secheim, 
F.R. Germany (7 May 1984). 
Discussed are the possibility and the capacitance of the wake 
field acceleration by means of a cavity of elliptical cross section. A 
computer code WELL is developed for the calculation of wake 
fields in that structure. The mathematical method is basically an ex- 
tention of that of BCI to the 3-dimensional computation, i.e., the 
electromagnetic fields are calculated by numerically solving the 
Maxwell equations in the time domain with initial and boundary 


ERA-10/15 / 3902 


conditions. Open boundary conditions simulating infinitely long 
beam pipes are used to save the memory and the CPU time. An 
example of computation in an elliptical structure gives a reasonable 
wake field pattern at the focus for an accelerated beam, and points 
out that there exists the rather strong transverse wake field deflect- 
ing particles tracks. Structures to cure this disturbing field are nec- 
essary. 


_ 28439 + (GSI—84-11, pp 162-164) Exploration of phase 


stability in the surfatron accelerator. Neuffer, D.V. 
1984. NTIS (US Sales Only), PC A24/MF AO0Ol. File 
Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Proton and electron motion in a laser beat-wave accelerator 
with a transverse magnetic field is explored. Parameters of stable 
acceleration are determined analytically and by simulation. The ef- 
fects of synchrotron radiation on electron acceleration are also ex- 
plored. 


28440 (GSI—84-11, pp 165-167) Particle simulation code 
for non-relativistic electron bunch in LASERTRON. Nishi- 
mura, H. Sep 1984. NTIS (US Sales Only), PC A24/MF 
AO01. File Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A particle simulation code was developed to investigate the 
motion of the non-relativistic bunched electron beam in LASER- 
TRON. This code treats the interaction between the non-relativistic 
charged particles and the electromagnetic fields in the cavity struc- 
ture with cylindrical symmetry. The evoluation of the bunch shape 
was traced under the external electrostatic field for acceleration. 
Discussion was made on the maximum value of the photoemitted 
current in terms of critical charge. 


26441 (GSI—84-11, pp 168-170) Beam excited modes in 
linear accelerator structures. Labrie, J.P.; Chan, K.C.D.; 
McKeown, J.; Euteneuer, H.; Vetter, A.M. Sep 1984. NTIS 
(US Sales Only), PC A24/MF AOl. File Number 
DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Excitations of higher order modes in linac structures are im- 
portant in considering beam loading, power losses and beam break- 
up. Eigenmodes in accelerator structures driven by a bunched rela- 
tivistic electron beam have been measured in two biperiodic struc- 
tures. These were an on-axis and a coaxial coupled structure, oper- 
ating at the third harmonic of the beam frequercy. The structures 
were excited by both cw and pulsed beams to examine their steady 
state and transient behaviour. The measured shunt impedance and 
energy loss parameter of beam excited modes are compared with 
theoretical predictions. 


28442 (GSI—84-11, pp 171-173) Optimization of TW ac- 
celerating sections for SLED type modes of operation. Le 
Duff, J. Sep 1984. NTIS (US Sales Only), PC A24/MF 
A01. File Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The SLED scheme proposed at SLAC has been used on ex- 
isting Linacs, which were not initially optimized for this purpose. 
Here we show that the design of RF structures changes significant- 
ly when the pulse compression is included since the beginning. As a 
matter of fact, due to the peculiar shape of the compressed high 
peak power pulses, it appears more efficient to use short constant 
impedance structures instead of long constant gradient structures 
for the same number of klystrons and roughly the same total accel- 
erator length. The minimum length of an optimized structure then 
only depends on the required beam aperture. Moreover it happens 
that these structures are suitable to look for higher gradients and 
more compact linacs by just multiplying the numbers of RF 
sources, keeping in mind however, that the permissible gradient 
will still depend on the breakdown limits. 
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26443 (GSI—84-11, pp 206-208) Electron motion in sole- 
noidal fields using a symplectic integration algo- 
rithm, Fraser, J.S. Sep 1984. NTIS (US Sales Only), PC 
A24/MF A0O1. File Number DE85750980. (CONF-840529— 


From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The use of nonsymplectic procedures in particle tracing 
codes for relativistic electrons leads to errors that can be reduced 
only at the expense of using very small integration steps. More ac- 
curate results are obtained with symplectic transformations for posi- 
tion and momentum. A first-order symplectic integration procedure 
requires an iterative calculation of the new position coordinates 
using the old momenta, but the process usually converges in three 
of four steps. A first-order symplectic algorithm has been coded for 
cylindrical as well as Cartesian coordinates using the relativistic 
equations of motion with Hamiltonian variables. The procedure is 
applied to the steering of a beam of 80-keV electrons by a weak 
transverse magnetic field superposed on a strong magnetic field in 
the axial direction. The steering motion is shown to be parallel to 
the transverse field rather than perpendicular as would be the case 
without the strong axial field. 


28444 (GSI—84-11, pp 209-211) Two-dimensional calcu- 
lational model for an electron beam prebuncher. Kocimski, 
S.M.; Detch, J.L. Sep 1984. NTIS (US Sales Only), PC 
A24/MF AO1. File Number DE85750980. (CONF-840529— 


From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A new, two-dimensional model for the computer simulation 
of an electron beam prebuncher has been developed to aid modifi- 
cation of the DOE EGEG/EM electron linac. The model uses the 
particle-in-cell approach with the coordinate system moving with 
the beam center. The calculations take into account both radial and 
axial components of an electron space charge field, external bunch- 
ing fields, and magnetic confining and focusing fields. A paraxial 
approximation is used to calculate the magnetic field focusing. The 
model accommodates both single gap and travelling wave pre- 
bunchers. The results of calculations indicate a degradation in elec- 
tron phase focusing as compared with the parameters obtained from 
the one-dimensional model. 


28445 (GSI—84-11, pp 212-214) Longitudinal bunching 
of electrons in the advanced test accelerator. Neil, V.K.; Ca- 
poraso, G.J.; Paul, A.C. Sep 1984. NTIS (US Sales Only), 
PC A24/MF AOl. File Number DE85750980. (CONF- 
840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

We investigate a possible mechanism for axial modulation, or 
bunching of the electron beam. This mechanism is the path length 
difference between particles executing transverse motion and parti- 
cles that remain on axis in the solenoidal transport system. 


28446 (GSI—84-11, pp 253-255) Collisional heating of 
beams in strong focusing accelerators. Dikansky, N.S.; Pestri- 
kov, D.V. Sep 1984. NTIS (US Sales Only), PC A24/MF 
AO01. File Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Come Oe 1984). 

This is a brief report of the results obtained in our papers. 

The subject is the heating of the beam, i.e., increasing of its phase 
space volume or partial temperatures, due to intra beam scattering. 
Though consideration was done for ring accelerators, some of the 
effects discussed there probably can be important in linear accelera- 
tors. Especially in machines with strong focusing, which give addi- 
tional modulation of fields induced by particles. 


26447 (GSI—84-11, pp 265-267) Beam cavity interaction. 
Gluckstern, R.L.; Cooper, R.K. Sep 1984. NTIS (US Sales 
Only), PC A24/MF AOl. File Number DE85750980. 
(CONF-840529—). 
From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. a (7 May 1984). 
accelerating cavities, the fundamental excitation 
serves to accelerate a beam which is bunched in synchronism with 
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some harmonic of this excitation. As the accelerated current in- 
creases, the beam loads the fundamental mode and must draw its 
energy from a source appropriately compensated for this beam- 
loading. Although this problem is especially important for high cur- 
rent superconducting cavities, it is well understood and presents no 
insuperable problems. A beam bunch is also capable of exciting 
other longitudinal and transverse modes in the cavity, and these 
modes can affect the motion of that bunch, and/or the ones which 
follow. In an accelerating cavity with sufficiently high current the 
fields can grow with successive bunches, thereby leading to unac- 
ceptably large bunch oscillations (regenerative beam breakup). In a 
linear accelerator consisting of many identical cavities, the growth 
of field in one cavity can lead to deflections which provide en- 
hanced excitation of subsequent cavities, thereby also leading to un- 
acceptably large bunch oscillations (cumulative beam breakup). 
And in circular accelerators or storage rings the cumulative effect 
can be enhanced by the periodic return of each bunch to the excit- 
ing cavity, leading to both longitudinal and transverse beam insta- 
bilities. The present paper is not long enough to review all these 
and other important beam cavity effects. Instead, we summarize the 
results for transverse regenerative beam breakup, review recent 
work on transverse cumulative beam breakup of bunched beams in 
linear accelerators, and show how this recent work can be adapted 
to the study of transverse instabilities in circular accelerators or 
storage rings. 


28448 (GSI—84-11, pp 298-303) High current beam 

rt. Lawson, J.D. Sep 1984. NTIS (US Sales Only), 
PC A24/MF AOl. File Number DE85750980. (CONF- 
840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

In the present paper an attempt is made present some of the 
essential physical ideas, especially those relevant to the beam trans- 
port experiments and computations to be presented at this meeting. 
These are all concerned with the high current regime, where the 
behaviour is space-charge dominated. 


28449 (GSI—84-11, pp 304-308) Computer simulation of 
transport. 


high-current beam Hofmann, I. Sep 1984. NTIS 
(US Sales Only), PC A24/MF AOl. File Number 
DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Transport of beams with currents large enough to produce 
significant space charge effects has been the subject of computer 
simulation studies by various authors in the past years. At a time 
when real experiments were not yet available, but analytic theory 
of unphysical beam models had suggested more or less uncomfort- 
able restrictions in betatron phase shift, simulation was the only 
means of approaching reality. Here we review the main results 
from simulation work performed so far, with particular emphasis on 
the question what a stationary beam is and under what conditions 
its emittance remains constant in a long transport channel. We also 
discuss the strengths and possible weakness of simulation as com- 
pared with the real world. 


28450 (GSI—84-11, pp 309-311) High-current electron 
beam transport experiment at the University of ae 
Reiser, M.; Chojnacki, E.; Loschialpo, P.; Namkung, W 
Lawson, J. D.; Prior, C.,; Warner, G.P. Sep 1984. NTIS (US 
Sales Only), PC A24/MF A0l. File healer DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The status of the electron beam transport experiment at the 
University of Maryland is reviewed. Beam transport studies in the 
first stage of twelve solenoid lenses have been completed, and 
100% current transmission with very little emittance change was 
measured for the parameter range 40° <sigmao< 110°. The channel 
is now being extended to its full design length of 36 lenses. 
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28451 eet pp wera Quadropole transport 
experiment with space dominated cesium ion beam. Faltens, 
A.; Keefe, Ds Kim, C.; anion, 7% S.; Tiefenback, M.; 
Warwick, A. Sep 1984. NTIS (US Sales Only), PC ‘A24/ 
MF AOl1. File Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The purpose of the experiment is to investigate the beam 
current transport limit in a long quadrupole-focussed transport 
channel in the space charge dominated region where the space 
charge defocussing force is almost as large as the average focussing 
force of the channel. In the present experiment we have observed 
stable beam transport for sigmay=60° and sigma>=8° which is the 
lowest value of sigma accessible with the present ion source. Unsta- 
ble beam transport is observed only when sigmasub(o)> or 
approx.90° and sigma smaller than a threshold value which is de- 
pendent on sigmao; for sigmao= 120°, the observed threshold value 
is sigmaapprox. =90°. 


28452 (GSI—84-11, pp 315-317) High current beam 
transport in a magnetic quadrupole channel at 
GSI. Klabunde, J.; Ae dhs ng A.; Keller, R.; Kroll, T.; 
Spaedtke, P.; Struckmeier, J. Sep "1984. NTIS (US Sales 
Only), PC "A24/MF AOl. File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Cuawe (7 May 1984). 

The transport of a high intensity ion beam in a magnetic 
quadrupole channel consisting of twelve lenses has been studied. 
The experiments are being carried out with a high brightness beam 
of 190 keV Ar*™ ions and currents of a few mA. The tune depres- 
sion can be varied in a wide range by varying the beam parameters 
before the channel entrance. Due to the minimum beam pulse 
length of 0.5 ms and the vacuum pressure between 10~¢ and 1077 
torr, partial space charge neutralization occurs. The space charge 
potential varies along the beam pulse. At the front end of the beam 
pulse no space charge compensation was measured. Emittance 
growth measurements for different intervals along the beam pulse 
indicate that partial neutralization reduces the growth rates. 


28453 (GSI—84-11, pp 327-329) RFQ simulation code. 
Lysenko, W.P. Sep 1984. NTIS (US Sales Only), PC A24/ 
MF AO1. File Number DE85750980. (CONF-840529—). 

From Linear — conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984 

We have dovdeged ne RFQLIB simulation system to pro- 
vide a means to systematically generate the new versions of radio- 
frequency quadrupole (RFQ) linac simulation codes that are re- 
quired by the constantly changing needs of a research environment. 
This integrated system simplifies keeping track of the various ver- 
sions of the simulation code and makes it practical to maintain com- 
plete and up-to-date documentation. In this scheme, there is a cer- 
tain standard version of the simulation code that forms a library 
upon which new versions are built. To generate a new version of 
the simulation code, the routines to be modified or added are ap- 
pended to a standard command file, which contains the commands 
to compile the new routines, and link them to the routines in the 
library. The library itself is rarely changed. Whenever the library is 
modified, however, this modification is seen by all versions of the 
simulation code, which actually exist as different versions of the 
command file. All code is written according to the rules of struc- 
tured programming. Modularity is enforced by not using 
COMMON statements, simplifying the relation of the data flow to 
a hierarchy diagram. Simulation results are similar to those of the 
PARMTEQ code, as expected, because of the similar physical 
model. Different capabilities, such as those for generating beams 
matched in detail to the structure, are available in the new code for 
help in testing new ideas in designing RFQ linacs. 


28454  (GSI—84-11, pp 342-345) RFQ match by adiabat- 


ic beam compression. Becker, R.; Zoubek, N. Sep 1984. 
NTIS (US Sales Only), PC A24/MF AO1. File Number 
DE85750980. (CONF-840529—). 
From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. — (7 May 1984). 
physical and mathematical similarity of matching either 
dimen into high density Brillouin flow or ions into an RFQ 
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channel is demonstrated by transforming the pertinent differential 
equations to the same normalized equation. By investigating the in- 
fluence of different kinds of build-up of the focusing force it is 
shown, that the axial gradient of this force is most important for 
the beam behaviour in the transition region, causing inevitably an 
adiabatic beam compression. The entrance conditions for the beam 
to be matched can be expressed in a unique way by the compres- 
sion taking place between the electrostatic waist of the spreading 
beam and of the focused beam. Results are given for linear, sin and 
sin? build-up and all relevant parameters, covering most of the 
practical cases of beam injection. These general results are used to 
start PARMTEGQ calculations, which agree excellently and give 
some insight for an optimum length of the transition region. 


28455 (GSI—84-11, pp 349-351) Estimation of space 
charge and emittance growth effects in a drift region. Sawyer, 
C.; Norris, N. Sep 1984. NTIS (US Sales Only), PC A24/ 
MF A0O1. File Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Designing a beam transport system for the EGEG/EM elec- 
tron linac with the matrix multiplication computer code, TRANS- 
PORT, leaves unresolved questions as to the effects of space charge 
and emittance growth on beam radius, as the code assumes constant 
emittance and no space charge. ZFIELD, a trajectory computer 
code for a linac beam, has been written as a design aid. It includes 
space charge, plots the emittance ellipse at axial values, and plots 
beam radius. Comparing ZFIELD and TRANSPORT in drift re- 
gions, significant differences in beam radius predictions are found in 
the 2-MeV-region for currents above 200 A and above 400 A in the 
4-MeV-region. Beam envelope growth for beams with different 
emittance is compared using ZFIELD. The effect of space charge 
on emittance growth is shown graphically. 


28456 (GSI—84-11, pp 352-355) Space charge limits in 
the acceleration of intense hollow beams. Krejcik, P. Sep 
1984. NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A model for space charge effects in hollow beams is present- 
ed. A particular case is treated for hollow beams accelerated in a rf 
coaxial structure in which strong transverse focusing is present. 
The beam emittance is treated in cylindrical coordinates so that the 
forces in the beam can be calculated with respect to the curved, 
equilibrium trajectory surface. Analysing the focusing forces about 
this surface, whose curvature is a characteristic of the strong focus- 
ing, enables the forces to be treated in linear approximation. The 
space charge forces are also treated in a linear approximation by 
considering the beam bunch as a toroidal ring of elliptical cross-sec- 
tion. The space-charge limited currents derived can be used to 
evaluate conditions under which the rf coaxial structure is a suita- 
ble device for producing intense beams. 


28457 (GSI—84-11, pp 356-358) Computer simulation of 
high-current DC ion beams. Spaedtke, P. Sep 1984. NTIS 
(US Sales Only), PC A24/MF AOl. File Number 
DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

In the case of high-current low-emittance dc ion beams, the 
space-charge cannot be neglected if there is no compensation. The 
knowledge of local beam potentials and resulting ion trajectories is 
the premise to design an efficient beam transport system, but analyt- 
ical solutions for the potential equation are known only for a few 
special distribution functions. Two different computer codes are de- 
scribed, a two- and a three-dimensional one, that are of great help 
in optimizing extraction systems of ion sources and beam transport 
systems. Both programs are interactive, to ensure a fast feedback to 
the user. As examples of conducted applications, the computer- 
aided optimization (CAO) of an extraction system as well as the in- 
jection of a beam into an acceleration-column demonstrate the pos- 
sibilities of the two-dimensional code. The three-dimensional code 
allows to study the beam behaviour under the influence of electro- 
static and magnetostatic fields, even without any field symmetry. 
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As an example, for a beam that is transported through a solenoid 
the influence of tilt and misalignment is shown. 


28458 (GSI—84-11, pp 359-362) Stability and emittance 
growth of different particle phase space distributions in peri- 
odic quadrupole channels. Struckmeier, J.; Klabunde, J.; 
Reiser, M. Sep 1984. NTIS (US Sales Only), PC A24/MF 
A01. File Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The behavior of K-V, waterbag, parabolic, conical, Semi- 
Gaussian and Gaussian transverse phase space distributions in peri- 
odic quadrupole channels has been studied by particle simulations. 
Phase space boundaries that are initially ellipsoidal are used except 
for the Semi-Gaussian distribution, where the boundary is rectangu- 
lar. It has been found that all of these distributions exhibit the 
known K-V instabilities. However, the action of the K-V type 
modes becomes increasingly damped in the order of the distribu- 
tions quoted above. In addition, the distributions with non-homoge- 
neous charge density in real space experience, in only one period of 
the channel, a rapid initial emittance growth. This growth, which 
becomes very significant at high beam intensities, can be attributed 
to the homogenization of the charges in real space, resulting in a 
conversion of electric field energy into transverse kinetic and po- 
tential energy. This effect arises because neither the ellipsoidal 
phase space symmetry is conserved for the non-K-V distributions if 
the space charge forces are not negligible, nor the rectangular sym- 
metry if the space charge forces are not infinite. Two simple analyt- 
ical formulae have been derived to estimate the upper and lower 
boundary values for this effect and are compared with the results 
obtained from particle simulations. For a homogeneous point densi- 
ty of the phase space (usually called a waterbag distribution), a sta- 
tionary distribution for continuous focusing can be constructed by 
choosing the phase space boundary properly. A subsequent canoni- 
cal transformation leads at least to a quasi-stationary waterbag dis- 
tribution for periodic (i.e. non-continuous) focusing. 


28459 (GSI—84-11, pp 368-370) New way of tuning 
beam transport lines by using direct search methods. Lagniel, 


J.M.; Lemaire, J.L. Sep 1984. NTIS (US Sales Only), PC 
on AO1. File Number DE84751787. (CONF-840529— 


From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Finding the best solution given by a set of parameters, in the 
shortest time, is the goal of any machine designer when it is setted 
up for the first time and for operating people who take care of the 
machine every day. As anyone knows, theoretical value of param- 
eters just constitute an approach to practical problems so we have 
developed a computer code, operating on-line to make the tuning 
process easier. The technique used has many advantages. - It is well 
suited to solve problems dealing with several parameters (the code 
has provision for 50), - There is no need for prior knowledge of the 
analytic relation ship between parameters and the quantity which is 
to be optimised, - No differential calculus and manipulation of mat- 
rices or determinants are required. The algorithm used, given by R. 
Hooke and T.A. Jeeves fits with many optimisation problems en- 
countered during accelerators operation. 


28460 (GSI—84-11, pp 371-373) TRACE: An interactive 
beam-transport code. Crandall, K.R.; Rusthoi, D.P. Sep 
1984. NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

TRACE is an interactive, first-order envelope-tracing, beam- 
dynamics computer code with space charge. It includes some 
unique features as well as a number of elements not commonly 
found in other beam-transport programs such as the permanent- 
magnet quadrupole (PMQ), radio-frequency quadrupole (RFQ), RF 
gap, accelerator column, and accelerator tank. The code also has a 
number of fitting capabilities, allowing almost any element parame- 
ter in the beamline to be varied, including space charge. TRACE 
calculations provide immediate graphic display, including the beam 
envelope and the phase-space ellipses in the transverse dimensions. 
The program is easy to use and contains its own help package that 
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lists all instructions necessary for input, calculations, and graphic 
output. 


28461 (GSI—84-11, pp 383-385) Design concept for the 
SNQ Alvarez linear accelerator for low emittance growth. 
Pabst, M. Sep 1984. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

As a part of a spallation neutron source SNQ a 200 MHz Al- 
varez linear accelerator has been designed. Because of the high 
peak current of 200 mA space charge is important, because of the 
high average current of 5 mA particle losses musi be kept low. 
Considerations and requirements concerning the Alvarez linac pa- 
rameters for minimum emittance growth are presented. As a result 
from multiparticle calculations our design shows no transverse 
emittance growth. The longitudinal emittance growth is caused by 
a too small longitudinal acceptance. For the longitudinal case a de- 
tailed analysis is presented. 


28462 (GSI—84-11, p 392- 393) Beam breakup in a 
multi-sectional ion linac. , S.K.; Fateev, A.P.; Krav- 
chuk, L.V.; Ostroumov, P.N.; ’ Paramonov, V.V. Sep 1984. 
NTIS (US Sales Only), PC ”A02/MF AOl. File Number 
DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The instability of a high-intensity beam caused by the elec- 
tromagnetic transverse components in a multi-sectional ion linac is 
considered. For the case of steady state single-mode beam cavity 
interaction an analytical estimate of the limiting current is obtained. 
Simulation of transverse beam-cavity interaction has been per- 
formed for the DAW structure of the INR meson factory linac. It 
is shown that the DAW structure used in the main part of the INR 
linac the e-fold factor is equal to unity at a beam current level of 
about 350 mA. The dispersion relation and the transverse shunt-im- 
pedance estimate were calculated by using computer code PRUD. 


28463 (GSI—84-11, pp 394-396) Simple countermeasures 
against the TMi10-beam-blowup-mode in bi; structures. 
Euteneuer, H.; Herminghaus, H.; Schoeler, H. Sep 1984. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The two fundamental methods of fighting beam blow-up in 
RF-accelerating-structures are staggered detuning and selective Q- 
spoiling of their higher order modes. Biperiodic structures offer a 
very simple way of applying the latter technique of the most dan- 
gerous TMi1o-like blowup mode at 1.7 times the accelerating fre- 
quency: letting this mode propagate but giving a large gap to the 
TMi1o-passband. This gap must be positive for electric coupling 
(f(phi = 0) < f(phi = 7)) and negative for magnetic coupling. 
Then, the field energy in the part of the passband with phase veloc- 
ity vsub(p)approx.= c is nearly totally concentrated in the low-Q, 
low-shunt-impedance coupling cavities, whereas the high-Q part of 
the passband has vsub(p)> = 1.7c. With asymmetric coupling ele- 
ments between the cavities of a structure, one has a simple tool for 
staggered detuning: a change of the relative orientation of these ele- 
ments spreads the resonance frequencies not only of the TMnu:o- 
mode, but of at least all dipole modes. 


28464 (GSI—84-11, pp 397-399) Optimization of collima- 
tor systems used for control of beam losses in linear. Meister, 
G.; Nabbi, R.; Martin, S. Sep 1984. NTIS (US Sales Only), 
PC A02/MF AOl. File Number DE84751787. (CONF- 
840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A theoretical study is presented which is concerned with the 
purification of a proton beam from particles which may be lost at 
high energies and thus give rise to activation and radiation damage. 
Systems of collimator blocks are investigated with regard to their 
capability to eliminate such unwanted particles from the beam. Any 
attempt to purify a high energy beam in this way is partly counter- 
acted by multiple scattering, within the collimator material giving 
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rise to new ‘bad’ particles. The practical consequences of this 
effect, however, can be minimized by proper arrangement and di- 
mensioning. Results are presented for a collimator doublett posi- 
tioned in a linear accelerator at a proton energy of 100 MeV. The 
first collimator acts as a beam scraper which purifies the beam from 
bad particles, the second one is arranged at a certain distance 
downstream to absorb particles which have been scattered at the 
aperture edge of the primary collimator. By optimizing the arrange- 
ment of the collimators an overall removal ratio for undesired parti- 
cles may be attained, which exeeds two orders of magnitude. 


28465 (GSI—84-11, pp 400-402) Radio-frequency radi- 
ation of high energy electrons. Laziev, E.M.; Oxuzian, G.G. 
Sep 1984. NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The results of the experimentally investigated properties of 
the radio-frequency radiation generated by the relativistic electrons 
in the waveguide structures are reported. It is shown that the com- 
mensurability of the radiators sizes with the radiated wavelength is 
responsible for the appearance of characteristic peculiarities in the 
properties of electron bunch radiation which may have a number of 
practical applications. 


28466 (GSI—84-11, pp 411-413) Transient wave analysis 
program using wave equation of vector potential. Shintake, T. 
Sep 1984. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

To simulate time dependent electromagnetic field, a compvt- 
er code named "TWA-program’ (Transient Wave Analysis pro- 
gram) was developed. The TWA-program solves the wave equa- 
tion of the vector potential, and shows field lines on a computer 
graphic display. It was applied to solve problems such as the travel- 
ing microwave in a rectangular waveguide, the dipole radiation and 
beam induced field in a cavity structure. 


28467 (IFVE-OMVT—83-178) Modification of the 
PRUD-O program package for calculating the periodic struc- 
tures. Abramov, A.G.; Dajkovskij, A.G.; Portugalov, Yu.L,; 
Ryabov, A.D. (Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1983. 8p. (In Russian). NTIS (US Sales Only), 
PC A02/MF A01. File Number DE85700916. 

The method and the PRUD--OB program package intended 
for calculating the azimuthally homogeneous modes in accelerator 
periodic axially symmetrical systems are described. The problem is 
reduced to determination of two real functions for the structure 
half-period. The package is oriented for the problems of determin- 
ing the periodic structure dispersion characteristics. 


28468 (INIS-mf—9482, pp 92) Radiation field character- 
istics of U-120 M cyclotron neutron beam at UJF Rez. Pod- 
zimek, F.; Neruda, O. (Vojensky Lekarsky Vyzkumny a 
Doskolovaci Ustav J.E. Purkyne, Hradec Kralove (Czecho- 
slovakia)); Prouza, Z.; Hermanska, J. (Karlova Univ., 
Prague (Czechoslovakia). Biofyzikalni Ustav); Spurny, F.; 
Votockova, I.; Barta, K. (Ceskoslovenska Akademie Ved, 
Prague. Ustav Dozimetrie Zareni); Skubal, A. (Ceske 
Vysoke Uceni Technicke, Prague (Czechoslovakia). Fakulta 
Jaderna a Fysikalne Inzenyrska); Nikodemova, D.; Hrabov- 
cova, A. (Vyskumny Ustav Preventivneho Lekarstva, Bra- 
tislava (Czechoslovakia)). Aug 1983. (In Czech). NTIS (US 
Sales Only), PC A08/MF A0O1. File Number DE85780916. 
(CONF-8311230—Absts.). 


From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 
Published in summary form only. 
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28469 (INIS-mf—9482, pp 126) Dosimetry of betatron 
electron beams. Tobola, K. (Krajska Nemocnice s Poliklini- 
kou, Ostrava (Czechoslovakia)); Kovar, I.; Novotny, J. 
(Ceskoslovenska Akademie Ved, Prague. Ustav Dozimetrie 
Zareni). Aug 1983. (In Czech). NTIS (US Sales Only), PC 
A08/MF AOl. File Number DE85780916. (CONF- 
8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


28470 (JINR-R—9-83-862) Electron-ion ring components 
separation and measurement of characteristics of ion fluxes 
on the KUTI prototype. Aleksandrov, V.S.; Dolbilov, G.V.; 
Kuznetsov, I.V.; Razuvakin, V.N.; Sarantsev, V.P.; Sum- 
baev, A.P.; Tyutyunnikov, S.I.; Cheremukhin, A.E.; Shalya- 
pin, V.N. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Dept. of New Acceleration Methods). 1983. 12p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85700909. 

The results of experimental investigations of the forming and 
accelerating the electron-ion rings when drop-off of magnetic field 
are described. The parameters of electron component are 
Nsub(e)=(3-6.6)x1072, asub(z)=(2.5+-0.5) mm, asub(r)=(2.0+-0.5) 
mm, where Nsub(e) - is the number of electrons, asub(r) and 
asub(z) - mean squared size of electron ring. For the investigation 
of ion component electrons and ions are separated with different 
techniques (collectors and gradients of the magnetic field). The an- 
gular divergence and dimensions of the accelerated ion fluxes with 
activation analysis method and stepping-sensitive detectors are 
measured. The measured value of emittance is (6.8+-2.2)7 
cmxmrad. The energy of accelerated ions is equal to 1.2 MeV/nu- 
cleon. The energy spread in one cycle is equal to 6x10~2 


28471 (JINR-R—9-84-155) Calculation and modelling 
(Scale 1:5) of magnetic field of orbit expansion system in a 
sector cyclotron. Zaplatin, N.L.; Samsonov, E.V.; Chesnov, 
A.F. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems). 1984. 8p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85700918. 

The results of geometry calculation and modelling in scale 
1:5 of the orbit expansion system in 800 MeV proton sector cyclo- 
tron are presented. The requirements to the form of change of 
mean field and the fundamental magnetic field harmonic amplitude 
which provide the turn separation of 30-40 mm in the cyclotron ex- 
traction are discussed. The required character of magnetic field 
changes is obtained due to special magnets placed between the 
basic sector magnets and to the change of pole gap of latters. The 
results of geometry calculation of special magnets with the help of 
POISSON program and comparison of the measured and calculated 
magnetic fields are shown. The results of magnetic field measure- 
ments on the model are analysed by means of numerical calculation 
of the particle motion. The excitation current of special magnets 
and the pole gap of sector magnets are defined, which provide the 
increase of turn separation from 3 to 30 mm with approximately 2 
MeV/turn energy gain. The radial emittance of the beam in expan- 
sion process is constant (epsilonsub(r)= 87 mmxmrad) and the beam 
phase shift is not greater than 30 deg. The width of particle free 
radial zone is up to 20 mm, which provides the possibility to place 
in it the septum of bending device of the extraction channel. 


28472 (LA-UR—85-1253) Determination of DTL configu- 
rations. Tennant, R.A.; Schneider, J.D. (Los Alamos Na- 
tional Lab., NM (USA)). 1985. Contract W-7405-ENG-36. 
4p. (CONF-850504—22). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85010714. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

A computer code (DLT) has been developed for quickly de- 
signing and evaluating different drift-tube linac (DLC) configura- 
tions. Inputs to the code include the power losses on reference 
DTL components determined previously by a computer code such 
as SUPERFISH. The scaling parameters for the new DTL configu- 
ration are beta (particle velocity), accelerating gradient, synchro- 
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nous phase angle, transit-time factor, and the number of cells per 
DTL tank. Resulting calculations determine cell size, rf power 
losses, beam energy, and DTL length of the new configuration. A 
complete new configuration can be generated in a few seconds on 
an Apple II computer. Accuracy of this code is within 1% of the 
more sophisticated code PARMILA. 


28473 (LA-UR—85-1490) Electron trajectories in a com- 
bined wiggler and alternating gradient quadrupole field. 
Wang, T.F.; Cooper, R.K. (Los Alamos National Lab., 
(USA)). 1985. Contract W-7405-ENG-36. 4p. (CONF- 
850504—10). NTIS, PC A02/MF AOl; GPO. Dep. File 
Number DE85010727. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

This paper reports on studies of electron trajectories in a 
combined wiggler and alternating gradient quadrupole field. The 
quadrupole field is assumed to vary continuously along the symme- 
try axis. The linearized equations of electron motion are solved ana- 
lytically for a plane-polarized wiggler by using the two-scale per- 
turbation method. A comparison with the numerical solution is pre- 
sented, and the conditions for unstable trajectories are discussed. 4 
refs., 4 figs. 


28474 (LAL—84-21) Beam-beam effects in high energy 
e*e” storage rings: resonant amplification of vertical dimen- 
sions for flat beams. Bambade, P. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de l'Accelerateur Lineaire). Jun 1984. 120p. 
(In French). NTIS (US Sales Only), PC A06/MF A01. File 
Number DE85751017. 

In this thesis, we present a phenomenological study of the 
beam-beam effect in e* e~ storage rings. We are in particular inter- 
ested in the blow-up of the vertical dimension observed in this kind 
of accelerator. A detailed analysis of the electromagnetic field gen- 
erated by the very flat bunches stored, and seen by the counter-ro- 
tating particles shows that two-dimensional non-linear resonances, 
which couple vertical and horizontal betatron oscillations, play a 
very important role. Moreover, the "weak beam-strong beam” ap- 
proximation holds rather well in the case of very flat bunches. Per- 
turbative analysis enables us to predict the effects from the strong- 
est coupling resonance: 20sub(x) - 20sub(y) = integer. We find that 
mainly the tails of the vertical distribution are affected, and we give 
a criterion concerning the optimal distance to this resonance in the 
case of a storage ring such as LEP. Finally, the results and in par- 
ticular the validity of the single resonance approximation are 
checked through a numerical simulation. 


28475 (NITEFA-P-D—0576) Studying the conditions of 
maximum beam current acceleration in high-voltage electron 
accelerators. Gerasimov, E.I.; Svin’in, M.P.; Tolstun, N.G. 
(Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj Appara- 
tury, Leningrad (USSR)). 1982. 19p. (In Russian). NTIS 


(US Sales Only), PC A02/MF AOl. File Number 
DE85700919. 

The problems of providing the conditions of maximum beam 
current acceleration in high-voltage electron accelerator accelerat- 
ing systems are studied analytically and using numerical methods 
for particle dynamics simulation. Systems with different distribu- 
tions of accelerating fields under consideration are as follows: with 
a uniform field near a cathode and with a given potential distribu- 
tion providing beam convergence at the boundary of the uniform 
field or its constant diameter along the total accelerating tube 
length. The accelerating tube transmission capacity values as func- 
tions of injection energy, accelerated particle energy and accelerat- 
ing field gradient are determined. It is shown that shaping beam 
with an optimal convergence angle at the uniform field boundary 
using a cathode lense or a special electron source permits to in- 
crease the limiting current Isub(max) up to units or dozens of am- 
peres, while Isub(max) dependence on accelerating field is close to 
the quadratic function. Electron-optical systems with alternating ac- 
celerating field ensure constant beam cross sections during its accel- 
eration and at real potentials of accelerating field of 1-1.5 MV/m 
permit to obtain electron current densities of about hundreds of 
mA/cm? The conclusion is made that accelerating systems of exist- 
ing electron accelerators can provide acceleration of more powerful 
electron beams without considerable changes in their arrangement. 
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28476 (SLAC-CN—292) Iris tilting and RF steering in 
the SLAC Linac. Seeman, J.T. (Stanford Linear Accelerator 
Center, CA (USA)). 2 May 1985. Contract AC03- 
76SF00515. 12p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85011704. 

For some time now, the sources of RF transverse beam 
steering in the SLAC Linac have been a mystery. The previously 
known sources, coupler asymmetries and survey misalignment, have 
predicted deflections which are frequently much smaller than the 
observed deflections. A new source of RF steering has been discov- 
ered: the tilting of accelerator irises. Measurements of iris tilting in 
a forty foot accelerator girder are compared with measurements of 
RF beam deflections and are found to be strongly correlated. 4 
refs., 6 figs., 3 tabs. 


28477 (SLAC-PUB—3653) New formulation for linear 
accelerator design. Farkas, Z.D. (Stanford Linear Accelera- 
tor Center, CA (USA)). Apr 1985. Contract AC03- 
76SF00515. 4p. (CONF-850504—19). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85011171. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

We define three basic, calculable and measurable parameters. 
With these parameters we derive expressions for the radio frequen- 
cy induced, beam induced, and loaded section voltages and average 
section gradients. Unlike the present well known expressions these 
alternate expressions are valid for continuous wave, pulsed, and 
single bunch beams, for both lossy and lossless sections and for 
both standing wave and travelling wave sections. We use these al- 
ternate expressions to maximize the efficiency and the gradient for 
a given peak power. 3 refs., 4 figs., 1 tab. 


28478 Characterization of the radiation environment at a 
new proposed irradiation facility at LAMPF. Davidson, 
D.R.; Sommer, W.F.; Bradbury, J.N.; Prael, R.E.; Little, 
R.C. (Los Alamos National Lab., NM (USA)). Journal of 
Nuclear Materials; 123: No. 1-3, 989-994(May 1984). 
(CONF-830942—). 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

A new irradiation facility is being planned at the Clinton P. 
Anderson Meson Physics Facility (LAMPF). Irradiations will be 
possible both in the direct proton beam (approx.= 760 MeV) and 
in a spallation neutron flux generated at the LAMPF beam stop 
area. As an aid in the design of the facility and an aid to potential 
experimenters, the radiation environment expected in this area was 
characterized by calculation. The Monte Carlo Code for the Trans- 
port of Neutrons and Photons (MCNP) and the High-Energy 
Transport Code (HETC) were employed to calculate the flux and 
energy spectrum of neutrons, protons, pions, muons, and photons 
generated by 760-MeV protons incident on components along the 
beam line in the Target Station A-6 area. In the direct proton beam 
a current density of 20 wA/cm? can be realized. The maximum 
total neutron flux outside the beam line between 1 eV and 800 
MeV was determined as 4.9 x 10"* neutrons cm™? s™! (+- 2.2%). 
The calculated spallation neutron spectrum resembles a fission spec- 
trum with the addition of substantial numbers of higher energy (> 
1 MeV) neutrons. The maximum secondary proton flux was calcu- 
lated as 1.18 x 10'* protons cm™? s~! (+- 3.2%). The maximum 
pion, muon, and photon fluxes along the beam line were calculated 
to be 5.68 x 10° w* cm™? s~! (+- 14.4%), 8.21 x10® p* cm™? s™? 
(+- 51.5%), and 1.4 x 10'* photons cm™? s~! (+- 8%), respectively. 
Additionally, calculations were done that predict transmutation 
product generation in a variety of materials including a ferritic 
stainless steel. These products, most notably He, have been identi- 
fied as being effective in determining microstructural evolution of 
materials under high-energy neutron (14-MeV) irradiation as is 
present in fusion reactors. It is felt that this new facility will be 
useful in the study of material for fusion applications. 
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REFER ALSO TO CITATION(S) 28332, 28398, 28435, 28478, 28568, 28590, 
29055 


28479 (BNL—36188) Spin physics at BNL. Lowenstein, 
D.I. (Brookhaven National Lab., Upton, NY (USA)). 1985. 
Contract AC02-76CH00016. 10p. (CONF-850281—1). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85009768. 

From Western regional nuclear physics conference and 
school on intermediate and high energy spin physics; Alberta, 
Canada (21 Feb 1985). 

Spin Physics at the Alternating Gradient Synchrotron 
(AGS) of Brookhaven National Laboratory is the most recent of 
new capabilities being explored at this facility. During the summer 
of 1984 the AGS accelerated beams of polarized protons to 16.5 
GeV/c at 40% polarization to two experiments (E782, E785). 
These experiments; single spin asymmetry in inclusive polarized pp 
interactions; and spin-spin effects in polarized pp elastic scattering, 
operated at the highest polarized proton energy ever achieved by 
any accelerator in the world. These experiments are reviewed after 
the complementary spin physics program with unpolarized protons, 
and the future possibilities with a booster injector for the AGS and 
the secondary benefits of a Relativisitic Heavy Ion Collider 
(RHIC), are placed within the context of the present physics pro- 
gram. 


28480 (BNL—36429) Acceleration of polarized H™ in the 
BNL 200 MeV Linac. Makdisi, Y.; Witkover, R.; Py ad . 
Brown, H.; Barton, D.; Kponou, A; McNerney, A. (Brook- 
haven National Lab., Upton, NY (USA)). 1985. ‘Contract 
AC02-76CH00016. 4p. (CONF-850504—28). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE85011836. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

The AGS Polarized Beam Project was started in 1980. The 
first beam was accelerated in March 1984, followed by commission- 
ing studies and a high energy physics run at 16.5 GeV at an aver- 
age 30% polarization. The Linac portion of the project included a 
new polarized H™ ion source and a Radio-Frequency Quadrupole 
(RFQ). These will be described as will the design of the new Low 
Energy Beam Transport (LEBT) line and beam instrumentation for 
the Linac. Operational results, current status and future plans will 
be discussed. 13 refs., 6 figs. 


28481 (BNL—36453) Ultrahigh vacuum system of the 
heavy ion transport line at Brookhaven. Hseuh, H.C.; Feigen- 
baum, I.; Manni, M.; Stattel, P.; Skelton, R. (Brookhaven 
National Lab., Upton, NY (USA)). 1985. Contract AC02- 
76CHO00016. 4p. (CONF-850504—29). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85011838. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

Heavy ions with an energy up to 8 MeV/A for St*® and 1 
MeV/A for Au** from ine 16 MV Tandem will be injected into 
the AGS for further acceleration to = 15 GeV/A. A 600-meter 
beam transport line between the Tandem and the AGS has been de- 
signed and is under construction. This paper describes the design of 
the vacuum system of this transport line and the performance of the 
prototype vacuum sectors. 


28482 salts pp 344-356) SPS p-pbar collider, 
future prospects. 


present oe a Pi Raad, B. de (Euro- 
setae ganization for Nuclear Research, Geneva (Switzer- 
d)). eo Aug 1984. NTIS (US Sales Only), PC A25/MF 

A01. File Senta DE85700841. (CONF-8403130—). 

From 4. topical workshop on proton antiproton collider 
physics; Bern, Switzerland (5 Mar 1984). 

This paper describes the present performance of the SPS and 
the developments which are in preparation to deal with higher anti- 
proton intensities. 
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28483 nM. (Fermi p 368-378) Fermilab anti pp col- 
lider. Harrison, M. coal ietiveal Accelerator Lab., Bata- 
via, IL (USA)). 8 en 2 1984. NTIS (US Sales Only), PC 
A25/MF AOl. File Number DE85700841. (CONF- 
8403130—). 

From 4. topical workshop on proton antiproton collider 
physics; Bern, Switzerland (5 Mar 1984). 

The goal of the Tevatron I project is to achieve anti pp col- 
lisions in the centre-of-mass energy range up to 2 TeV with a lumi- 
nosity of at least 10°° cm~? sec™. The project involves adapting the 
Tevatron to function as a storage ring and modifying the lattice to 
provide low-beta interaction points; changes to the Main Ring to 
allow anti p transfers and the installation of experimental equip- 
ment; and the construction of an anti p source. Major experimental 
areas will be located in the socalled BO and DO straight sections 
together with smaller, more specialized experiments in several of 
the other interacting regions. 


28484 (CERN—84-09, pp 357-364) CERN’s p anti p 
source. Billinge, R. (European Organization for Nuclear Re- 
search, Geneva (Switzerland)). 8 Aug 1984. NTIS (US Sales 
Only), PC A25/MF AOl. File Number DE85700841. 
(CONF-8403130—). 

From 4. topical workshop on proton antiproton collider 
pei! Bern, Switzerland (5 Mar 1984). 

We describe how antiprotons are produced, accumulated, 

compacted by stochastic cooling then accelerated and shaped for 
transfer to the SPS. 


28485 (CERN—84-09, pp 379-395) Collider detector 
(CDF) at Fermilab. An overview. Theriot, D. (Fermi Nation- 
al Accelerator Lab., Batavia, IL (USA)). 8 Aug 1984. NTIS 
(US Sales Only), PC A25/MF AOl. File Number 
DE85700841. (CONF-8403130—). 

From 4. topical workshop on proton antiproton collider 
physics; Bern, Switzerland (5 Mar 1984). 

The primary physics goal for CDF is to study the general 
features of proton-antiproton collisions at 2 TeV center-of-mass 
energy. 


28486 (CERN—84-09, pp 396-415) DO project at Fermi- 
lab. Marx, M.D. (State Univ. of New York, Stony Brook 
(USA)). 8 Aug 1984. NTIS (US Sales Only), PC A25/MF 
A01. File Number DE85700841. (CONF-8403130—). 

From 4. topical workshop on proton antiproton collider 
physics; Bern, Switzerland (5 Mar 1984). 

The DO Project will explore 2 TeV anti pp collisions at 
Fermilab using a highly optimized calorimetric detector, to eluci- 
date the new physics coming out of the SppS, and to explore the 
new higher energy regime. 


28487 SS ee pp 432-439) CDF electromagnetic 
shower counters. Kondo, K. (Tsukuba Univ., Sakura, Ibaraki 
(Japan)). 8 Aug 1984. NTIS (US Sales Only), PC A25/MF 
A01. File Number DE85700841. (CONF-8403130—). 

From 4. topical workshop on proton antiproton collider 
physics; Bern, Switzerland (5 Mar 1984). 

The collider detector at Fermilab (CDF) has 3 types of the 
electromagnetic shower counters (hereafter abbreviated as EMSC) 
covering different angular ranges; i.e. the central (40° < or approx. 
THETA < or approx. 140°), the end plug (10° < or approx. 
THETA < or approx. 40°, 140° < or approx. THETA < or 
approx. 170°), and the forward/backward (2° < or approx. 
THETA < or approx. 10°, 170° < or approx. THETA < or 
approx. 178°) electromagnetic calorimeters. The central EMSC’s 
have the lead/scintillator sandwich structure, while the end plug 
and the forward/backward EMSC’s consists of the lead/propor- 
tional chamber layers. Each component has a conical tower struc- 
ture pointing to the interaction point, armed with tracking cham- 
bers in the magnetic field of 1.5 tesla in front and hadron calori- 
meters and muon counters behind. In the present report, the struc- 
ture of each component is shown, and the characteristics, including 
the energy resolution, the linearity, the position resolution for the 
incident particles and the hadron rejection capability, as designed 
and/or observed by the beam tests will be discussed. Some features 
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of the CDF EMSC'’s are discussed in the context of their physics 
capabilities. 


28488 (CERN-EP—83-105) Use of a database in the on- 
line environment of a large-scale high-energy physics experi- 
ment. Savoy-Navarro, A. (CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France); European Organiza- 
tion for Nuclear Research, Geneva (Switzerland)). 2 Aug 
1983. 36p. (CONF-8306255—1). NTIS (US Sales Only), PC 
A03 A01. File Number DE85901007. 

From 5. summer school on computing technics in physics: 
data bases and data structures in physics; Bechyne, Czechoslovakia 
(21 Jun 1983). 

Here we report our experience in building a database (DB) 
inserted in the on-line system of the UA1 experiment at the CERN 
p anti p Collider. The main requirements that such a DB must ful- 
fill as well as its main possible uses are described, and we explain 
how this has been handled. The problems encountered, and which 
should be avoided, are discussed, and some solutions for the future 
experiments around the next-generation accelerators are proposed. 


28489 (CERN-EP—83-124) Polarized targets and ion 
sources: new possibilities. Niinikoski, T.O. (European Orga- 
nization for Nuclear Research, Geneva (Switzerland)). 26 
Aug 1983. (CONF-8303196—1; CONF-831216—1). 
NTIS (US les Only), PC A02/MF AOl. File Number 
DE85901004. 

From Topical seminar on new perspectives and methods for 
high-energy spin physics; San Miniato, Italy (24 Mar 1983). 

We briefly review the status and possible new developments 
of polarized targets and ion sources. Particular emphasis is placed 
on the new radiation-resistant target materials, which withstand 
beam intensities as high as those tolerated by most detectors, and 
on the stable atomic hydrogen, which holds promise for the accel- 
eration of polarized proton beams of intensity equal to the unpolar- 
ized ones. 35 refs. 


28490 (CERN-EP—84-138) Forward calorimeter for 
HERA. Cecchet, G.; Leroy, C.; Levman, G.; Pelfer, P.; 
Penzo, A.; Rancoita, P.G.; Seidman, A. (Istituto Nazionale 
di Fisica Nucleare, Milan (Italy); McGill Univ., Montreal, 
Quebec (Canada); Toronto Univ., Ontario (Canada); Flor- 
ence Univ. (Italy); Istituto Nazionale di Fisica Nucleare, 
Trieste (Italy); Tel Aviv Univ. (Israel)). 16 Oct 1984. 13p. 
(CONF-8410270—1). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE85901035. 

From Discussion meeting on HERA experiments; Genova, 
Italy (1 Oct 1984). 

A compact calorimeter for HERA is proposed. It is designed 
to cover the very forward region of +-10° to the proton direction. 
It is expected to have a resolution of 32%/VE for hadronic show- 
ers and 17%/VE for electromagnetic showers. 6 refs., 4 figs. 


28491 (CERN-EP—84-146) Energy resolution and longi- 
tudinal shower development in a Si/W electromagnetic calo- 
rimeter. Barbiellini, G.; Cecchet, G.; Hemery, J.Y.; Lemeil- 
leur, F.; Leroy, C.; Levman, G.; Rancoita, P.G.; Seidman, 
A. (Istituto Nazionale di Fisica Nucleare, Frascati (Italy). 
Lab. Nazionale di Frascati; Istituto Nazionale di Fisica Nu- 
cleare, Milan (Italy); Euro Organization for Nuclear 
Research, Geneva (Switzerland); McGill Univ., Montreal, 
Quebec (Canada); Toronto Univ., Ontario (Canada); Tel 
Aviv Univ. (Israel)). 26 Oct 1984. 17p. (CONF-8410270—2). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE85901036. 

From Discussion meeting on HERA experiments; Genova, 
Italy (1 Oct 1984). 

The performance of a silicon/tungsten sandwich calorimeter 
has been investigated for incoming electron energies between 4 and 
49 GeV. The calorimeter has an energy response which is linear to 
better than 1%, and an energy resolution of o(E)/E = (17.6 +- 
0.3)% V(tau/E), where tau is the number of radiation lengths of 
passive material interspaced between two active samplers. The lon- 
gitudinal shower development has been fitted to a two exponential 
component fall-off beyond the shower maximum. 18 refs., 5 figs. 
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28492 (DOE/ER/40124—4) Cryogenic system 
University of Washington superconducting booster. Will, D.I. 
(Washington Univ., Seattle (USA). Nuclear Physics Lab.). 
15 Oct 1984. Contract AC06-84ER40124. 9p. (CONF- 
8410172—9). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE85010604. 

From Symposium of northeastern accelerator personnel; 
Stony Brook, NY, USA (15 Oct 1984). 

This paper presents the status and provides a general de- 
scription of the cryogenic system under construction for the Uni- 
versity of Washington Superconducting Booster. 9 refs., 4 figs. 


28493 (FEI—1504) Direct field accelerating tube for the 
EhG-2.5 electrostatic accelerator. Romanov, V.A.; Ivanov, 
V.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 
1983. 10p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85700923. 

The design and results of the main operational mode investi- 
gation for the wide-aperture direct field accelerating tube (AT) of 
the EhG-2.5 electrostatic accelerator are considered. During the 
AT design and fabrication the special attention was paid to the fol- 
lowing factors: 1) increase of each accelerating gap electric 
strength and decrease of its value spread; 2) suppression of dis- 
charge processes in the AT channel; 3) isolator shielding from 
charged particles; 4) assurence of increased conductivity and purity 
in the AT volume. Duplicated diaphragm and grid located above it 
are placed for suppression of discharge processes in the tube chan- 
nel between sections. The EhG-2.5 accelerator with AT under con- 
sideration operates during V3270 h and provides noticeably im- 
proved parameters of ion beam. 


28494 (FRNC-TH—1734) Neutron generator target study 
and realization for medical cyclotron using proton reactions 
on lithium deuteride. Filhol, J.M. (Institut National Poly- 
technique, 38 - Grenoble (France)). Feb 1984. 209p. (In 
French). NTIS (US Sales Only), PC A1l0/MF AOl. File 
Number DE85751044. 

The new idea, used for this source realization, consists of re- 
placing the classical beryllium targets (usuals in neutron therapy cy- 
clotrons) by a half-thick lithium deuteride target. The target is 
bombarded by high energy 150 MeV protons which are, beyond 
the target, deviated out of the neutron beam by a permanent 
magnet and stopped in a graphite block. A study of target cooling 
conditions and optimisation is presented, followed by the proton 
deflection block study. The permanent magnet used (SmCos) is 
adapted to these target use conditions. Many series of neutron dosi- 
metric measurements verify the theoretical predictions concerning 
the neutron flux obtained. 


28495 (GANIL-A—84-05) Main results on the RF ampli- 
tude and phase regulation systems in operation at GANIL. 
Joubert, A.; Ducoudret, B.; Labiche, J.C.; Loyant, J.M. 
(Grand Accelerateur National d’Ions Lourds (GANIL), 14 - 
Caen (France)). Jun 1984. 4p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE85751015. 

The general features of the amplitude and phase regulations 
and their control systems are briefly reviewed. These feedback con- 
trol systems are fully under the control of the main computer aided 
by dedicated CAMAC microprocessors for actions such as starting, 
parameters tuning or phase stability surveying. Numerous results 
obtained with spectrum analysis method give the actual RF purity 
and the residual modulation and crossmodulation noise level for all 
RF signals picked up in the RF resonators. A typical value for the 
noise immunity is 80 dB below the carrier at 100 Hz deviation. An- 
other set of results gives the actual long term phase drift between 
resonators (< 0.2 RF degree within 6 hours). The stability of the 
RF phases is confirmed by on line beam phase measurements. 


28496 (GANIL-A—84-06) Vacuum system of the GANIL 
beam lines. Ricaud, C.; Rommel, G. (Grand Accelerateur 
National d’Ions Lourds (GANIL), 14 - Caen (France)). Jun 
1984. 3p. NTIS (US Sales Only), PC A02/MF AOIl. File 
Number DE85751095. 
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The GANIL beam lines are 400 m long and the average di- 
ameter of the pipes is 60 mm. Every fifth meter a beam diagnostic 


with a high desorption rate is installed. A pressure lower than 10~° 


Pascal is required. The method of vacuum calculation, the reasons 
for the choice of our pumps (turbo molecular and cryogenic) and 
the results are given. 


(GANIL-A—84-07) Beam transmission efficiency 
between injector and target in the GANIL complex. Beck, R.; 
Bru, B.; Ricaud, C. (Grand Accelerateur National d'Tons 
Lourds ange 14 - Caen (France)). Jun 1984. — 
S Sales y) PC A02/MF AOl. File 
E85751013. 
In order to achieve a maximum transmission efficiency, ef- 


tuning of the transport-lines, depending on the characteristics of the 
extracted beams and the required beam properties on the target, is 


(GANIL-A—84-10) GANIL axial injection design 
with an ECR ion source. Bourgarel, M.P.; Plaswki, E.; Bex, 
L.; Di Bernardo, P. (Grand Accelerateur National d’lons 
Lourds (GANIL), 14 - Caen (France)). Jun 1984. 4p. NTIS 

S Sales Only), PC A02/MF AOl. File Number 
DE85751092. 
The main features of the adaptation of an hyperboloid inflec- 
tor to the central region of the injector cyclotron and the beam 
transmission are presented. 


ee ae 19-23) High-current ion sources. 
, R. 84. NTIS (US Sales Only), PC A24/MF 
AOl. File Necber DESS7S0N0. (CONF-840529—). 
From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 
This paper presents a variety of high-current ion sources 
suitable for linear accelerators and emphasizes their common as- 
pects, concentrating on plasma sources for positive ions. 


28500 (GSI—84-11, pp 31-35) Sources for highly 
status. 


charged 
fons - the ECRIS Geller, R.; Jacquot, B. Sep 1984. 
NTIS (US Sales Only), PC A24/MF AOl1. File Number 
DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Secheim, 
F.R. Germany (7 May 1984). 

The performance of PIGIS, EBIS and ECRIS are shortly 
reviewed. Ion current and charge state are compared highly 
charged ion production inside plasmas is explained. The importance 
of the plasma confinement system is underlined after comparison 
between foil strippers and plasma strippers. Special emphasis is put 
on the ERC ion sources and their development for accelerators. 
The most recent results for gaseous and metallic ions are given. 


cussed. 


26501 (GSI—84-11, pp 43-48) History of RFQ develop- 
ment. Kapchinskiy, I.M. 1984. NTIS (US Sales Only), 
PC A24/MF AOl. File Number DE85750980. (CONF- 
840529—). 
« From Linear accelerator conference; Darmstadt-Seeheim, 
= F.R. Germany (7 May 1984). 
The main goal of the report is to make a short review of an 
appearance and preliminary development of the ideas pertaining to 
this method of particles focusing in linacs. 


28502 (GSI—84-11, pp 49-52) Introduction to RFQ a. 
sion. Jameson, R.A. Sep 1984. NTIS (US Sales Only), PC 
— A01. File Number DE85750980. (CONF-840529— 


From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 


t and future development of highly charged ECRIS are dis- 
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28503 (GSI—84-11, pp 53) Recent performance of the 
FMIT RFQ. Armstrong, D.D. Sep 1984. NTIS (US Sales 
Only), PC A24/MF A0Ol. File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 


28504 (GSI—84-11, pp 54-55) Operational parameters of 
a 2,0-MeV RFQ linac. Sander, O.R.; Purser, F.O.; Rusthoi, 
D.P. Sep 1984. NTIS (US Sales Only), PC A24/MF A0Ol. 
File Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

After extensive upgrading, our radio-frequency quadrupole 
(RFQ) linac is again installed on the accelerator test stand (ATS). 
The measured parameters of the RFQ, such as the output trans- 
verse emittance, transmitted beam, average energy, and energy 
spread is presented. 


ant wh a Performance of the CERN 
Boltezar, E.; Haseroth, H.; Hill, C.; 
aS a 5S eiss, M. Sep 
1984. NTIS (US Sales Only), PC A24/MF A AOl. File 
Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The 520 keV 80 mA CERN RFQ (RFQ!), intended as injec- 
tor for Linac 1, has been successfully operating in an experimental 
set-up since March 1983. It is now being installed on Linac 1. Some 
results from the experimental set-up and the performance RFQ- 
Linac 1 are reported. 


28506 (GSI—84-11, pp 74-76) Operation of a CW high 

power RFQ test cavity: the CRNL sparkers. Hutcheon, 
R M.; Schriber, S.0.; Brown, J.C.; Clements, D.W.; Camp- 
bell, H. F.; McMichael, G.E,; De Jong, M.S. Sep 1984. 
NTIS (US Sales Only), PC ‘A24/MF AOl. File Number 
DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A 270 MHz RFQ structure with 365 mm long unmodulated 
vanes and a 2.5 mm minimum vane-to-vane gap was used to study 
cw operation at surface fields in excess of 30 MV/m. The brazed 
OFHC solid copper structure is flood cooled and couples rf power 
by a drive 100p at the centre of one quadrant. Surface electric 
fields equivalent to twice the Kilpatrick limit were obtained at 39 
kW power. The structure was rapidly conditioned with alternating 
periods of pulsed and cw operation to levels above 45 kW. Brems- 
strahlung end point energies were used as a measure of peak vane- 
to-vane voltage. Several interesting observations have been made. 
Glowing pinpoints of light were seen near the vane tips, some ex- 
tinguishing with time, others appearing - but their number and in- 
tensity increasing with rf power. Microdischarges were seen, con- 
sisting of very small localized flashes of light between the vane tips, 
usually accompanied by a complete collapse and re-establishment of 
the structure rf field over a 20 ps interval. The frequency of field 
collapses varied with power but was independent of gas pressure 
and species up to 4x10™* Pa. As structure power was increased 
above the conditioned level, a rapid succession of microdischarges 
would occur, increasing the reflected power beyond the fast trip 
level. 


28507 (GSI—84-11, aor 85-87) RFQ1 design parameters. 
Chidley, B.G.; McMichael, G.E. Sep 1984. NTIS (US Sales 
Only), PC A24/MF AO1. File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The CRNL RFQ! accelerator is being built to study the 
physics and engineering of launching a moderate energy, high cur- 
rent cw proton beam with good quality and reliability. A design 
review was held in June 1983 in which design paramters were pre- 
sented. Since that time the CRNL RFQ sparker experiment has 
shown that cw fields above twice the Kilpatrick limit are possible, 
making the previous RFQ1 design too conservative. A review of 
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the basic design showed some advantages in using a higher field. 
This paper discusses the design modifications and comments on the 
progress of the overall RFQ1 program. 


28508 (GSI—84-11, pp 94-96) Modeling study of the 
four-rod RFQ. Hutcheon, R.M. Sep 1984. NTIS (US Sales 
Only), PC A24/MF AO0Ol. File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
_ F.R. Germany (7 May 1984). 

The four-rod RFQ structure, under investigation at Frank- 
furt, is here studied as a candidate for a large-bore high-power cw 
proton accelerator. The basic single module configuration was con- 
sidered theoretically using a combined distributed-lumped equiva- 
lent circuit model to predict voltage distributions, circuit Q, shunt 
impedance and power required for operating conditions. Results 
have been calculated for a 108 MHz unit with 35 mm bore diameter 
and an outer RF tank diameter of 1 metre. A water cooled copper 
structure of this configuration with 80% of theoretical Q should de- 
velop a vane-to-vane voltage of 260 kV at an RF power of 220 
kW/m. This is competitive with the four-vane structure in a high 
beam loading application, and suggests that mechanical characteris- 
tics such as long term stability and ease of construction and mainte- 
nance could govern the choice of structure. A half-scale two 
mocule cold model was constructed to test the general predictions 
and to study details of tuning, module coupling and field tilts. 


28509 (GSI—84-11, pp 97-99) Investigations of different 
RFQ electrode profiles for easy manufacture. Junior, P.; Dei- 
tinghoff, H.; Harth, A.; Neumann, W.; Zoubek, N. Sep 
1984. NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Four electrode profiles are analyzed with respect to field 
harmonics in the three-dimensional potential caused by profiles, 
which deviate from the ideal one. Emphasis is given to such elec- 
trodes, which can easily be manufactured on a conventional milling 
machine or a lathe. The following versions are discussed: 1) the 
crankshaft type, 2) the barrel profile, 3) the trapezoidal electrodes, 
4) the finger structure. Our computational method in calculating 
the momenta is reported. Finally the influence of relevant coeffi- 
cients in the potential expansion on particle motion is examplarily 
studied by means of a 10-300 keV proton RFQ linac. 


28510 (GSI—84-11, SPP 100-102) Zero-mode-RFQ devel- 
opment in Frankfurt. Schempp, A.; ane ‘B —— 
H.; Junior, P.; Ferch, M.; Gerhard, A bein, K. 
Zoubek, N. Sep 1984. NTIS (US Sales Oniy), A24/MF 
A01. File Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

RFQ structures for low frequency high duty cycle operation 
have been investigated in Frankfurt. The zero-mode-lambda/2-RFQ 
has been developed, which uses transmission-line-like RF structures 
and trapezoidal cylindrical electrodes. Prototype accelerators for 
108 MHz have been built and tested with beam. A high power 
cavity for low frequency (18 MHz), well suited for heavy ions, has 
been operated above 2 Kilpatrick in cw. Furthermore sparking tests 
to determine the basic design parameters and beam dynamic studies 
have been performed. 


28511 (GSI—84-11, pp 103-105) Heavy ion sources at 
Saturne. Faure, J.; Gastineau, B. Sep 1984. NTIS (US Sales 

Only), PC A24/MF AOl. File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

In this paper, the three years work performed on Cryebis is 
not detailed but the importance: a) - Of the electron beam compres- 
sion and b) - Of the injected low charge state ion beam quality is 
pointed out. Experimental and theoretical results are discussed. 
These two main parameters are under study for Dione, the new 
cryogenic EBIS, under construction. 


28512 CHEN Meh tee iro mee ae of parameters 
for the CERN intensity RFQ project). Biscari, 
C.; Weiss, M. See 1984. NTIS (G (US Sale Sales Only), PC A24/ 
MF A01. File Number DE85750980. (CONF-840529—). 
From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 
After the successful completion and operation of the CERN 
520 keV, 80 mA RFQ (RFQ! project), feasibility studies for a new 
750 keV, 200 mA RFQ (RFQ2 project) have been undertaken. 
With the experience gained in the past years and with a careful 
choice of operating parameters, a RFQ with the above specifica- 
tions seems to be perfectly achievable. 


28513 (GSI—84-11, pp 121-123) Pre-acceleration of 
high-current ion beams. S tke, P.; Keller, R. Sep 1984. 
NTIS (US Sales Only), A24/MF AO01. File Number 
DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The injection of high-current ion beams into linear accelera- 
tors is more complicated than that of low-current beams as two 
electrostatic systems: beam extraction and pre-acceleration are 
linked by the space charge action. This interaction between the pa- 
rameters of extracted beams and of electrostatic 
columns is examined both, experimentally and by computer simula- 
tions. The aim of the study is to find out the best overall conditions 
for the generation of high-current beams of certain energy, intensi- 
ty, brightness, and ion species, within the restrictions imposed by 
existing systems. As a main result, it can be shown that the ratio of 
the extraction and pre-acceleration voltages is the dominating pa- 
rameter to influence the quality of the transported beam. 


28514 (GSI—84-11, pp 124-126) Computer 

of a linac injector . Sawyer, C.; Detch, J.L. Jr. 
1984. NTIS (US Sales Only), PC A24/MF AOl. Fi 
Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

One can determine a computer prediction of the beam radius 
as a function of axial distance for a linac beam by providing a set of 
inputs to the computer code, ZFIELD. The trajectory may be im- 
proved by varying the magnet current values in the code, but re- 
peated trials may still not attain the best trajectory. Starting with a 
set of points containing the desired trajectory, one may work the 
problem backwards and obtain the necessary magnet currents re- 
quired by the trajectory. In the examples given, a portion of the 
trajectory is chosen to be parabolic. The trajectory information is 
used with a differential equation involving beam radius and its de- 
rivatives to yield the magnetic field as a function of axial position. 
Matrix methods are used to obtain the magnet currents from the 
magnetic field. 


28515 (GSI—84-11, pp ae Low cost modular con- 
trol and instrumentation system for accelerators. Shubaly, 
M.R.; Plato, J.G.; Davis, R.W. Sep 1984. NTIS (US Sales 
Only), PC A24/MF AOl. File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. — (7 May 1984). 

A modular control and instrumentation system, being devel- 
oped for the RFQ1 accelerator and for ion beam test facilities, is 
based on an intelligent crate and interchangeable plug-in modules 
for specific applications. The 8085-based microcomputer used in the 
system can access up to 256 K of memory, has up to 64 levels of 
vectored interrupts and time of day, and supports terminals, print- 
ers, floppy discs and digital cassette drives. This computer is linked 
to a bus in the front of the crate which carries not only the usual 
address, data, and control signals, but also interrupt lines and inter- 
rupt chip control lines. This bus is designed for easy interfacing. 
Plug-in modules connect to the bus, and to monitored equipment 
via a separate connector leading to a terminal strip on the rear of 
the crate. These modules monitor absolute and differential tempera- 
ture, flow-rate, voltages and currents and switch settings. A perma- 
nently installed module provides ac power switching, an RS232 
serial link and full duplex fibre optic serial links for connection to a 
central computer. Software for the crate provides for task schedul- 
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ing, data storage and limit tests, communication to higher levels of 
the control system and field configuration of the crate. 


28516 (GSI—84-11, pp 150-152) Instrumentation and 
control system for the AT-2 accelerator test stand. Wad- 
linger, E.A.; Holtkamp, D.B.; Holt, H.D. Sep 1984. NTIS 
(US Sales Only), PC A24/MF AOl. File Number 
DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A data-driven subroutine package, written for our accelera- 
tor test stand (ATS), is described. This flexible package permits the 
rapid writing and modifying of data acquisition, control, and analy- 
sis programs for the many diverse experiments performed on the 
ATS. These structurally simple and easy to maintain routines help 
to control administratively the integrity of the ATS through the 
use of the database. Our operating experience indicates that the 
original design goals have been met. We describe the subroutines, 
database, and our experiences with this system. 


28517 (GSI—84-11, pp 153-155) Permanent quadrupole 
magnet for drift tube linacs. Noda, A.; Mutou, M.; Yo- 
shizawa, M.; Mizobuchi, A. Sep 1984. NTIS (US Sales 
Only), PC A24/MF AOI. File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. ter (7 May 1984). 

A quadrupole magnet with use of permanent magnets is fab- 
ricated. Considering the fact that ions with different charge to mass 
ratio should be accepted for the case of heavy-ion linac, additional 
coils of 14,000 AT per pole are attached to the magnet. These coils 
are only excited for varing the field gradient with a short pulse du- 
ration of proportional200 ms and no cooling is needed. From the 
point of view of controlling the field gradient, to stiff material such 
as SmCos requires much larger magneto-motive force and is not 
suitable for the present case and AINiCo alloy is adopted. Soft iron 
pole tip with circular shape is attached to permanent magnet to im- 
prove the field property. Achieved maximum field gradient is meas- 
ured at 2.1 kG/cm for a bore radius of 15 mm. The outer diameter 
of the whole magnet and its core length are 155 mm and 70 mm, 
respectively. From the result of field measurement, the higher mul- 
tipole components are suppressed at tolerable size. 


28518 (GSI—84-11, pp 174-176) Use of high dispersion 
accelerating waveguides in linear electron accelerations. 
Vakhrushin, Yu.P.; Nikolaev, V.M.; Rjabtsov, A.V.; Smir- 
nov, V.L. 1984. NTIS (US Sales Only), PC A24/MF 
A01. File Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

is paper an optimization of S-band travelling-wave 

(TW) and standing-wave (SW) structures is made using the maxi- 
mized energy gain as a criterion and the structure length and RF 
input power as parameters. It is shown that the maximized energy 
gains in both structures are comparable over the beam current 
range being considered. Dispersion of the optimized low beam cur- 
rent TW structure should be high. Using the measurement data, it 
has been found that these structures would be of about Im or 
higher in length. This conclusion is illustrated by a number of 
linacs, which are currently in operation or under design. 


28519 (GSI—84-11, pp 180-182) Power limits for accel- 
erator tubes from UHF to Ka band. Huffman, G.; Boilard, 
D.; Stone, D. Sep 1984. NTIS (US Sales Only), PC A24/ 
MF AOI. File Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Key requirements for microwave power amplifiers for accel- 
erator applications are efficiency, long operating life, and stability 
in the presence of load mismatch. Pulse widths range from microse- 
conds to CW and frequencies vary from UHF to S-band in conven- 
tional accelerator systems. Future machines could require frequen- 
cies up to Ka band in order to take advantage of the economically 
favorable scaling of accelerator size with shorter RF wavelengths. 
These tube requirements can be met by resonant output circuit de- 
— klystrons for UHF to X-band, and gyroklystrons up to Ka 
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28520 (GSI—84-11, pp 192-194) Automatic phasing 
system for the LEP injector linacs (LIL). Plouviez, E. Sep 
1984. NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE85750980. (CONF-840529—). 

From Linear .accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The linacs of the LIL preinjector of LEP accelerate 12 ns 
bunches of electrons and positrons; the accelerating RF power is 
produced by power klystrons followed by a pulse compression 
system. An automatic phasing system shall be used during the oper- 
ation of the linacs. The signal of a very stable coaxial line shall be 
phase locked with a beam induced RF signal. The signal of the line 
shall be used both to drive the six power klystrons of the linacs and 
as a phase reference signal for measurements of the RF at the input 
of the accelerating sections. 


28521 (GSI—84-11, pp 198-199) New injector (NPI) for 
nuclear physics at SLAC. Koontz, R.F. Sep 1984. NTIS (US 
Sales Only), PC A24/MF A0O1. File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A program of nuclear physics experiments has been ap- 
proved at SLAC, and a new high average current injector is being 
added to the accelerator 650 meters upstream (Sector 25) of the ac- 
celerator output. The new injector (NPI) will produce beams in 
End Station A of up to 150 mA, 1.6 psec, 180 pps at energies from 
0.5 to 6 GeV. NPI will also have 1 nsec short pulse capability for 
electron injection into SSRL. Work on NPI started in October of 
1983, and the first beam from the new injector is scheduled for the 
Fall of 1984. 


28522 (GSI—84-11, pp 200-202) Precision master trigger 
system for SLC based on the accelerator RF drive system. 
Koontz, R.F.; Leger, G.; Paffrath, L.; Wilmunder, A. Sep 
1984. NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A new trigger system consisting of a single 476 MHz RF 
doublet pulse superimposed on the main 476 MHz RF Drive Line 
signal that transits the 3 km accelerator has been implemented and 
is working well. This paper describes the general concept of this 
system, outlines the operation of the main master trigger generator, 
the fiducial (476 MHz doublet) generator, and the fiducial pickoff 
system. A companion paper by Paffrath et al describes the counter 
electronics that produces precision timed triggers for all SLC oper- 
ations along the accelerator. 


28523 (GSI—84-11, pp 203-205) Design of the end a 
nets for the third stage of MAMI. Herminghaus, H.; 
Ludwig-Mertin, U. Sep 1984. NTIS (US Sales Only), PC 
A24/MF AO1. File Number DE85750980. (CONF-840529— 


). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Some model calculations, the design of the reverse field 
stripe (for vertical focusing) and the inactive clamp were done by 
the two-dimensional program POISSON at GSI which uses a non- 
uniform triangular mesh to solve the Poisson's equation by a suc- 
cessive point over-relaxation method. 


28524 (GSI—84-11, pp 217-219) Concept of a supercon- 
ducting linac for low-velocity ions. Bollinger, L.M.; Shepard, 
K.W. Sep 1984. NTIS (US Sales Only), PC A24/MF A0l. 
File iaeiber DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A very low velocity superconducting heavy-ion linac is pro- 
posed which, at least for applications requiring modest beam cur- 
rent, seems to have substantial cost and performance advantages 
over existing low-velocity room-temperature structures. The pro- 
posed linac, together with a 350 kV positive ion source, would re- 
place an FN tandem Van de Graaff accelerator as the injector of 
the Argonne superconducting heavy-ion linac. 
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28525 (GSI—84-11, p 6-228) Status of the new high 
intensity H™ injector at TAMPER. 8 Stevens, R.R. Jr.; York, 
R.L.; McConnell, J.R.; Kandarian, R. Sep 1984. NTIS (US 
Sales Only), PC "A24/MF AOl. File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The requirement for higher intensity H~ ion beams for the 
proton storage ring now being constructed at LAMPF necessitated 
the development of a new H™ ion source and the rebuilding of the 
original H™ injector and its associated beam transport lines. The 
goal of the ion source development program was to produce an H™ 
beam with a peak intensity of 20 mA at 10% duty factor and with a 
beam emittance of less than 0.08 cm-mrad normalized at 95% beam 
fraction. The ion source concept which was best suited to our re- 
quirements was the multicusp, surface-production source developed 
for neutral beam injectors at Berkeley by Ehlers and Leung. An ac- 
celerator version of this source has been subsequently developed at 
Los Alamos to meet these storage ring requirements. The use of 
these higher intensity H~ beams, together with the more stringent 
chopping and bunching requirements entailed in the operation of 
the storage ring, now requires rebuilding the entire H™ injector at 
LAMPF. This construction is in progress. It is anticipated that the 
new injector will be fully operational by the end of 1984 and that 
the required H™ beams will be available for the operation of the 
storage ring in early 1985. 


28526 (GSI—84-11, pp 232-234) Limac RF systems - 
past, present and future. Faulkner, J.R. Sep 1984. NTIS (US 
Sales Only), PC A24/MF A0Ol1. File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A brief review of past linac RF system capability is present- 
ed, and a discussion of improvements made in their performance is 
followed by a look at near term and possible long term increases in 
capability. 


28527 (GSI—84-11, pp 260-264) Superconducting accel- 
erating structures for high energy accelerators. Piel, H. Sep 
1984. NTIS (US Sales Only), PC A24/MF AOl. File 
Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Superconducting accelerating systems are presently under 
design, test or construction for large e* -e~ -storage rings and Linear 
Accelerators for Nuclear Physics research. Recent results from dif- 
ferent laboratories and the progress in rf superconductivity of the 
past year is summarized briefly. New experiments with supercon- 
ducting accelerating structures for velocity of light particles at fre- 
quencies between 350 MHz and 3 GHz show that an accelerating 
field of 5 MV/m is within reach today. The thermal stability of s.c. 
cavities has been increased significantly by improving the thermal 
conductivity of niobium with different techniques or by sputtering 
niobium onto copper cavities. Experiments with high thermal con- 
ductivity cavities at 500, 1500 and 3000 MHz and new develop- 
ments in the design of superconducting structures are discussed. 


28528 (GSI—84-11, pp 268-272) Trends in accelerator 
control systems. Crowley-Milling, M.C. Sep 1984. NTIS 


(US Sales Only), PC A24/MF AOl. File Number 
DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

I review the progress that has been made in the fields of ar- 
chitecture, communications, computers, interface, software design 
and operator interface. 


28529 (GSI—84-11, pp 282-287) SLAC linear collider 
and a few ideas on future linear colliders. Loew, G.A. Sep 
1984. NTIS (US Sales Only), PC A24/MF AOI. File 
Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

This paper comes in two parts. The first part is a progress 
report on the SLAC Linear Collider (SLC) with emphasis on those 


systems which are of special interest to linear accelerator designers; 
it sets the stage for a number of contributed papers on specific 
topics which are also presented at this conference. The second part 
presents some ideas which are of interest to the design of future 
linear colliders of higher energies. 


28530 arta tn 288-292) Status of the LEP 
esup(+-) injector linacs. Dupont, F. Sep 1984. NTIS (US 
Sales Only), PC A24/MF A01. File Number DE85750980. 
(CONF-840529—). 
From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. we. = May 1984). 

The EP Injector Linacs are the first part of the LEP injec- 
tion chain, pe consist of a 200 MeV high current electron linac, 
followed by a 600 MeV low current electron/positron linac. A 
progress report on the prototype work will be given as well as 
status of the major components of the machine: accelerating sec- 
tions, klystrons and modulators, front-end, optics, positron produc- 
tion and instrumentation. This machine is the result of a technical 
collaboration between LAL (Orsay) and CERN. The commission- 
ing of the linac is expected to take place before the end of 1986, 
well before LEP, in order to test all the parameters of the LEP 
injection process. 


28531 (GSI—84-11, pp 293-297) High power RF klys- 
trons for linear accelerators. Konrad, G.T. Sep 1984. NTIS 
(US Sales Only), PC A24/MF AOl. File Number 
DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Recent klystron developments at SLAC are described. The 
standard 40 MW klystron, which typically operates at 35 MW on 
the SLAC linac, is the starting point for the push to higher peak 
and average power. The standard tube is capable of a 2.5 us RF 
pulse width at 360 pps. For the SLC a 50 MW klystron capable of 
5 ps pulse width at 180 pps is under development. Another tube 
currently being worked on is a 150 MW klystron capable of 1 ps 
RF and 180 pps. Design criteria and actual operating experience for 
both developmental tubes are described. A one-dimensional large 
signal code was used to design the tubes. Calculated operating pa- 
rameters obtained from this code are presented. Based on standard 
klystron experience at SLAC high voltage break-down, instabilities 
and RF window breakdown were expected to be problem areas. 
Current experience in those problem areas on the new tube designs 
is summarized. In the case of the SLC klystron 50 MW at rated 
average power has been obtained at 315 kV with an efficiency of 
45%. The fault rate has been found to be as low as one fault per 8 
hour shift. The first 150 MW klystron had a conventional output 
cavity and produced 105 MW at the design beam voltage of 450 
kV. At 475 kV a power of 122 MW with an efficiency of 43% 
were obtained. Design changes to obtain higher power and efficien- 
cy are incorporated in the second 150 MW tube and projections are 
made for future tubes. 


28532 (GSI—84-11, pp 321-323) RFQ development at 
KEK. Kato, T.; Takasaki, E.; Igarashi, Z.; Kubota, C.; Ta- 
kenaka, T.; Fukumoto, S. Sep 1984. NTIS (US Sales Only), 
PC A24/MF AOl. File Number DE85750980. (CONF- 
840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A four vane 201.08 MHz RFQ is being made to accelerate 
H™~ and polarized H~ from 50 keV to 750 keV, the injection energy 
of the 20 MeV DT linac. It has square cross section with frames 
instead of conventional circular one for precise alignment of the 
vanes. All joints are to be electron-beam welded to achieve good 
electric contact. The vanes were already machined and the surface 
treatment of the vanes are being done. Before the final design, a 
shorter cold model of the same frequency was made to develop a 
detailed electrical and mechanical design. It corresponded to accel- 
eration from 50 keV to 153 keV. Its electrical characteristics were 
measured. As they were good, a vacuum vessel was prepared for 
the cold model and acceleration of electrons was observed with 
suitable shielding of terrestrial magnetic fieid. Since our RFQ is 
made of copper, we adopted electrolytic polishing as final surface 
treatment. In this report we mainly describe the surface preparation 
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by electrolytic polishing and the improvement of the breakdown 
voltage due to the electrolytic polishing. 


28533 (GSI—84-11, pp 330-331) General-purpose RFQ 
design program. Wadlinger, E.A. Sep 1984. NTIS 1S (US Sales 
Only), PC A24/MF AOl. File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

We have written a general-purpose, radio-frequency quadru- 
pole (RFQ) design program that allows maximum flexibility in 
picking design algorithms. This program optimizes the RFQ on any 
combination of design parameters while simultaneously satisfying 
mutually compatible, physically required constraint equations. It 
can be very useful for deriving various scaling laws for RFQs. This 
program has a friendly user interface in addition to checking the 
consistency of the user-defined requirements and is written to mini- 
mize the effort needed to incorporate additional constraint equa- 
tions. We describe the program and present some examples. 


28534 (GSI—84-11, pp 332-334) Lumped-circuit model of 
four-wave RFQ resonator. Wangler, T.P. Sep 1984. NTIS 
(US Sales Only), PC A24/MF AOl. File Number 
DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Although the RF cavity code SUPERFISH is a necessary 
tool for designing RF cavities, it is often useful to have approxi- 
mate analytic formulas for the electromagnetic properties of a 
cavity. One approach for the RFQ four-vane cavity is to use the 
analytic solutions associated with an inclined plane waveguide. In 
this paper, we make use of the result that the large capacitive vane 
loading in the four-vane RFQ resonator allows a convenient repre- 
sentation by a simple lumped-circuit model. Formulas are derived 
that depend on a single unknown parameter: the vane capacitance 
per unit length, which can be calculated for different vane geome- 
tries using SUPERFISH. The formulas from the model are useful 
for estimating the RFQ's electromagnetic properties as a function 
of parameters such as frequency and intervane voltage. 


28535 or PP 335-337) RFQ design for SNQ. 
1984. NT 


Lehmann, R. Sep IS (US Sales Only), PC A24/ 
MF AO1. File Number DE85750980. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The Juelich ABT (Accelerator Technology Division) 100 
MHz prototype RFQ is intended to be identical to the two RFQ's 
foreseen in the SNQ injector, which are to bunch and accelerate 
100 mA protons each from 50 keV to 2 MeV at a duty cycle of 
2.5%. A beam dynamics design made in order to minimize particle 
losses and emittance growth is presented together with simulation 
results. RF and mechanical design features and status of the proto- 
type RFQ are presented. 


28536 (GSI—84-11, pp me ae Field stabilization of 
RFQ structures. Schempp, A. Sep 1984. NTIS (US Sales 
Only), PC A24/MF AOI. ‘File Number DE85750980. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

RF stability and tuning tolerances seem to be bottlenecks of 
RFQ projects. In this paper several methods of field stabilization, 
which should facilitate construction, tuning and operation, are dis- 
cussed. Results of first experiments are presented. 


28537 — pp 374-376) Heavy ion injector for 
the CERN linac 1. Angert, N.; Klabunde, J.; Langenbeck, 
B.; Leible, K.; Spaedtke, Ps Struckmeier, J.; Wolf, B.H.; 
Abbott, S.; Brodzik, D.; Gough, R. Sep 1984. NTIS (US 
Sales Only), PC A02/MF AO0l. File Number DE84751787. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

An injector system has been designed to provide a fully 
stripped oxygen beam for acceleration in the CERN PS complex. 
An ECR source will provide an O°+ beam to a heavy ion RFQ 
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accelerator. The beam from the RFQ will be further accelerated by 
the CERN Linac 1 (‘Old Linac’) in the 2 Blambda-mode to an 
energy of 12.5 MeV/u at which point it will be fully stripped for 
subsequent acceleration in the CERN synchrotrons. The specifica- 
tions of the new equipment and modifications to the existing linear 
accelerator are described. 


28538 (GSI—84-11, pp 377-379) Pa ion upgrade of 
the Bevatron local injector. Staples, J.; Gough, R.; —_— 
S.; Dwinell, R.; Halliwell, J.; Howard, D,; Richter, R,; 
Stover, G,; Tanabe, a Zajec, E. Sep 1984. NTIS (US Sales 
Only), PC A02/MF AOl. File Number DE84751787. 
(CONF-840529—). Contract AC03-76SF00098. 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A new heavy ion injector system for the Bevatron, consist- 
ing of a PIG ion source, an RFQ linac, and two Alvarez linacs, is 
nearing completion. It will make available to the Bevatron a source 
of ions up to mass 40 independent of the SuperHILAC, enhancing 
the operational flexibility of the Bevalac complex. The RFQ accel- 
erator, made operational in mid 1983, accelerates ions with q/A > 
= 0.14 to 200 keV/n. The RFQ is followed by a new 200 MHz 
Alvarez linac operating in the 2Blambda mode which further accel- 
erates the ions to 800 keV/n. This linac is followed by a foil strip- 
per and a portion of the old injector linac, rebuilt to accelerate 
beams with q/A > = 0.35 to 5 MeV/n in the 2Blambda mode. 
Details are given of the configuration, equipment modifications, and 
project status. 


28539 (GSI—84-11, pp 389-391) Design study of a high 
current proton beam. Bongardt, K. Sep 1984. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE84751787. 
(CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The funneling line of the SNQ-project is described with all 
its restrictions and components. The line combines two beams, 180° 
out of phase, produced by identical 100 MHz RFQ's, into one 200 
MHz Alvarez accelerator. Special emphasis is given to the beam 
dynamics of transporting a high current, bunched, unneutralized 
proton beam of 2 MeV over a length of about 15 m. Results of 
multiparticle calculations for the funneling line are presented. 


28540 (GSI—84-11, pp 430-432) Isolated grid electron 
gun and pulser system for long/short pulse operation. 
Koontz, R.F.; Feathers, L.; Kilbourne, C.; Leger, G,; 
McKinney, T. Sep 1984. NTIS (US Sales Only), PC A02/ 
MF AOl. File Number DE84751787. (CONF-840529—). 
Contract AC03-76SF00515. 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The new NPI gun at SLAC serves the dual functions of pro- 
ducing long pulse (up to 5 psec, 180 pps) electron bursts for nucle- 
ar physics experiments, and also short ( 1 nsec) pulses for filling 
Stanford Synchrotron Radiation Laboratory (SSRL). This is ac- 
complished by means of a newly designed, isolated grid gun, cath- 
ode pulsed with a solid state long pulse pulser, and grid pulsed with 
a fast recharging avalanche type short pulse (1 nsec) grid pulser. 
The grid pulser is bipolar so that a fast blackout notch can be 
placed in the long cathode pulse. This fast notch can be seen by 
Stanford Linear Collider (SLC) instrumentation and allows the 
long pulse beam to be computer controlled by SLC intensity and 
beam position monitors. 


28541 (GSI—84-11, pp 433-435) Investigation of a super- 
conducting beam splitter for ATLAS. Pardo, R.C. Sep 1984. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The device which is being investigated for use as a beam 
splitter consists of a dipole bending magnet in which a supercon- 
ducting flux shield (supertube) is placed. The supertube produces a 
field free region for one of the charge states while the second 
charge state enters the magnetic field produced by the dipole 
magnet and is directed toward the remainder of the ATLAS accel- 





3915 / ERA-10/15 


erator. This type of device is appealing because of its simplicity and 
because the two beam regions are decoupled. The superconducting 
flux shield is a passive device requiring only that it be cooled below 
the superconducting transition point for proper operation. 


28542 (GSI—84-11, pp 436-438) Electron beam diagnos- 
tic for the Los Alamos free-electron laser oscillator experi- 


ment. Sheffield, R.L. Sep 1984. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE84751787. (CONF-840529— 
k 


From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

An electron beam diagnostic for the Los Alamos free-elec- 
tron laser (FEL) oscillator experiment has been used to measure the 
time dependence of the electron energy distribution in a 100-ys 
time interval. The electron beam consists of a macropulses that 
have a duration of 100 ps and a repetition rate of 1 Hz. Each ma- 
cropulse consists of a series of micropulses that have proportional30 
ps duration, proportionalSO A peak current, and proportional50 ns 
separation. The primary purpose of the electron beam diagnostic is 
measurement of the time dependence of the electron energy distri- 
bution during the build-up of the photon field in the oscillator. 
Since the exact time of build-up depends on various RF and cavity 
considerations, provisions were made to allow the observation 
window to be varied from 10 to 100 ps and to be delayed by times 
up to 100 ps. 


28543 (GSI—84-11, pp 443-445) Study of a cusp-en- 
hanced duopigatron ion source. Shubaly, M.R. Sep 1984. 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

The effects of adding multipole magnetic-cusp confinement 
to the duoPIGatron plasma generator in high current ion sources is 
being studied. Axial cusps with multiplicity varying from four to 
sixteen are being studied, as are ring cusps with multiplicity ranging 
from two to five. For the axial cusps, plasma generator efficiency 
improves as the multiplicity ranging from two to five. For the axial 
cusps, plasma generator efficiency improves as the multiplicity in- 
creases; however even at high multiplicity it is not as good as with- 
out cusps. The uniformity also improves with the number of cusps, 
becoming equal to that of the simple duoPIGatron with a multiplic- 
ity to ten. This paper presents the results of measurements on the 
various configurations. 


28544 (GSI—84-11, pp 469-471) Lasertron - Laser trig- 
gered RF-source for linacs in TeV region. Yoshioka, M.; 
Mutou, M.; Fukushima, Y.; Kamei, T.; Matsumoto, H.,; 
Mizuno, H.; Noguchi, S.; Sato, I.; Shidara, T.; Shintake, T. 
Sep 1984. NTIS (US Sales Only), PC A02/MF AO1l. File 
Number DE84751787. (CONF-840529—). 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

A prototype of new RF-sources, LASERTRON, has been 
developed for an electron-positron linear collider in the multi-TeV 
region. In the LASERTRON, pulsed electron beams are generated 
by irradiating a photocathode with laser pulses modulated at the 
RF-frequency and are accelerated into a cavity. Fundamental char- 
acteristics of the prototype LASERTRON, Mark-I, was studied, 
and RF-power of 1.6 kW was generated successfully at the RF-fre- 
quency of 2884 MHz by applying the accelerating voltage of 30 
kV. 


28545 (INIS-mf—9482, pp 62) J-15 neutron generator. 
Kralik, M.; Tichy, M.; Spurny, F. (Ceskoslovenska Akade- 
mie Ved, Prague. Ustav Dozimetrie Zareni). Aug 1983. (In 
Czech). NTIS (US Sales Only), PC A08/MF AOI. File 
Number DE85780916. (CONF-8311230—Absts.). 


From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 
Published in summary form only. 
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28546 (INIS-mf—9532, pes 293-296) Determination of the 
neutron en the 14 MeV neutron generator. 
Tsechanski, A.; Shani, G. (Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Dept. of Nuclear Engineering). 1983. 
NTIS (US Sales Only), PC A14/MF AOl1. File Number 
DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


28547 (INS-TL—146) Beam alignment technique for ex- 
tracted beam of the SF cyclotron. Honma, Toshihiro. (Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear ae. Jul 1983, 
16p. (In Japanese). NTIS (US Sales Only), PC A02/MF 
AGL. File Number DE85700920. 

A beam alignment methed developed at GSI was applied to 
the beam transport system of the SF cyclotron to correctly steer 
the extracted beam for the transport channel. A brief description of 
the method and actual results are given. 


26548 (JINR—9-83-846) KUTI-20 adgezator design. 
Force block, chamber. Augustin, A.; Geler, V.; Gir, J. (Joint 
Inst. for Nuclear Research, Dubna (U (USSR). Dept. of New 
Acceleration Methods). 1983. 1lp. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE85700924. 

Design of the force block and adgezator vacuum chamber of 
the KUTI-20 heavy ion collective accelerator are presented. The 
force block sustains mechanical loadings and ensures the necessary 
tolerances for the magnetic system coil placement. The vacuum 
chamber is made of the thin-layer titanium alloy. The conclusion 
about the fitness of the chamber for working conditions of the 
KUTI-20 accelerator at the 20 Hz repetition rate is made basing 
upon the calculations, design element testing and the experience of 
two chamber operation during the period of two years. 


28549 (JINR—9-83-896) Equipment and organization of 
power supply systems of filament of hydrogen generator ii 
TGI1-2500/50 thyratrons applied in SILUND type accelera- 
tors. Minashkin, V.F. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Dept. of New Acceleration Methods). 1983. 
7p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE85700925. 

Some variants of multichannel systems of power supply of 
filament of hydrogen generator in TGI1-2500/50 thyratrons for 
SILUND-2 devices, KUTI prototype, SILUND-20 and SILUN. -- 
20 electron beam correcting coils are considered. These variants 
provide three operating modes: operation and off-line controi, oper- 
ation and on-line control, operation and on-line control. The index 
of apparatus is given and principal schemes of some blocks are de- 
scribed, channel number - up to 33. Output maximum power of 
channel is 15 Vx4 A. Setup accuracy and control of current operat- 
ing value in loading does not exceed 20 mA. The performing equip- 
ment was realized in "VISHNYA” design, control and measuring 
parts - in CAMAC standard. 


28550 (JINR—9-84-2) Parallel operation of thyristor 
commutators for inductive loading. Timokhin, V.A. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Dept. of New 
Acceleration Methods). 1984. 6p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE85700926. 

The method of synchronization is considered of the thyristor 
commutators connected in parallel in the pulsed supply circuits of 
the compressor coils of the collective accelerator. The analysis of 
an equivalent circuit has been made. The values of capacitances 
have been selected shunting the commutators for their synchronous 
operation when the saturation throttles are also on. The implemen- 
tation of this method of synchronization increases the realibility of 
the thyristor commutators as its overload with impermissible shock 
current is removed. The stability of current shape and amplitude in 
the inductive coils is provided. 
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26551 (JINR—11-84-61) Simulation of closed orbit cor- 
rection in the Heavy-Ion Synchrotron. Zhidkov, E.P.; Mik- 
hajlov, V.A.; Fedorov, A.F. (Joint Inst. for Nuclear Re- 

Dubna (USSR). Lab. of Computing Techniques and 
Automation). 1984. 8p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO01. File Number DE85700914. 

Methods are considered for correction of the closed orbit in 
the Heavy-Ion Synchrotron of the projected JINR Accelerating 
Complex. The expression for the closed orbit distortion is obtained 
and the possibility is shown to find the method of closed orbit cor- 
rection by minimization of this distortion in different norms. Some 
problems of application of these methods for the correction simula- 
tion by a computer are examined. Analytical and numerical calcula- 
tions of the maximum orbit distortion are made based on the given 
mean square values of the magnetic field errors and the magnet dis- 
alignments. The necessary quality of correction and the necessary 
numbers of corrections are obtained through the numerical simula- 
tion of closed orbit correction. The results of such simulation and 
calculation of the maximum orbit distortion are presented. 


28552 (JINR-R—9-83-836) Operation regimes of U-70 
synchrotron intense proton beam rebunching station. Kuznet- 
sov, A.B.; Prejzendorf, V.A.; Rubin, N.B.; Smirnov, Yu.I. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Dept. of 
New Acceleration Methods). 1983. 8p. (In Russian). NTIS 
A02/MF AOl. File Number 


The U-70 synchrotron 200 MHz RF-system operation under 
a strong variable of reactive beam loading is considered. RF cav- 
ities are supplied via T-bridge. The station operation regime con- 
sists of two different parts- the quasicontinuous and pulsed ones. It 
is shown that by a proper choice of the impedance of RF accelerat- 
ing system, its detuning and coefficient of coupling the feeder line 
with cavity, it is possible to optimize the value of required RF 
power supply. Two variants are considered. In the first variant the 
required RF power supply is 100 kW in the continuous regime and 
4 MW in the pulsed regime, in the second one - 200 kW and 1.6 
MW, respectively. Acceleration system detuning oscillations due to 
coherent phase particle oscillations at initial accelerating voltage 
switching are numerically investigated. 


(JINR-R—9-83-856) KUTI-20 accelerator: com- 
= of the SILUND-20 - adgezator- 20 complex in the 
electron ring compression regime. Aleksandrov, V.S.; Bijskij, 
S.M.; Krasnykh, A.K.; Mironov, V.L.; Petrov, V.A: Petrov, 
V.A.; Sarantsev, V.P.; Fateev, A.A.; Shcheulin, A.S. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Dept. of New 
Acceleration Methods). 1983. 10p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE85700911. 

The results of commissioning and working regime choice of 
the head part of the KUTI-20 accelerator (SILUND 20 - Adgeza- 
tor-20 complex) in the regime of electron ring compression are 
given. It is shown that change of the electron kinetic energy im- 
proves the beam passage along the transport channel by more than 
3 times. Current about 280 A at the injection is obtained. The pre- 
liminary optimization of the capture and compression when partial 
crossing the parametric resonance is carried out. The initial regimes 
of the magnetic system operation are chosen. The loading of the 
ring by lead ions obtained is realized with the help of a laser 
source. It is shown that the loading can be produced in all 3-35 cm 
radius range of the compressing ring. 


28554 (JINR-R—9-84-25) Magnetic field bump in the 
central region of the JINR phasotron. Vorozhtsov, S.B.; 
Dmitrievskij, V.P.; Onishchenko, L.M. (Joint Inst. for Nu- 
clear an Dubna (USSR). Lab. of Nuclear Problems). 


1984. 6p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85700913. 

New regime of particle acceleration in the central region of 
the JINR phasotron is generated. The purpose of the investigation 
was to find parameters of the magnetic and accelerating fields 
which would increase the longitudinal and transversal stability of 
the beam as compared with the previous values. Computer simula- 
tion of the particle accelerating process was used to solve the prob- 
lem. As a result, the beam stability to the magnetic midplane distor- 
tions was increased, phase oscillation amplitude decreased, and in- 
tensity gain in the central region was obtained. 
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28555 (JINR-R—9-84-152) Central magnetic field shap- 
ing for the JINR phasotron. Alenitskij, Yu.G.; Zaplatin, 
N.L.; Ivashkevich, S.A.; Morozov, N.A.; Onishchenko, 
L.M.; Chesnova, S.I.; Shishlyannikov, P.T. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems). 1984. 5p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE85700917. 

The shaping of the magnetic field of the JINR phasotron is 
described. The purpose of this investigation was to obtain the re- 
quired dependence of the average central magnetic field on radius 
with bump and required accuracy for the field harmonics ampli- 
tudes. The magnetic system changes performed are described. The 
shaping of the magnetic field resulted in the first harmonic ampli- 
tude shimming less than 0.3 mT for r<=30 cm region. The data 
obtained for the trim coils of the magnetic field are presented. Mag- 
netic field contributions of the trim coils of about 0.1 mT were 
measured by means of the induction method with 1% accuracy. 


28556 (JINR-R—9-84-169) Flat-top acceleration regime 
in the electron mode of the ring cyclotron. Akkuratov, V.A.; 
Glazov, A.A.; Zaplatin, E.N.; Kochkin, V.A.; Novikov, 
D.L. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems). 1984. 6p. (In Russian). NTIS 
(US Sales Only), PC A02/MF A0Ol. File Number 
DE85700912. 

In order to decrease energy spread (down to 10~°) of the ac- 
celerated beam, flat-top acceleration regime was provided in the 
LNP ring cyclotron e-model. An additional dee of special form op- 
erated at 80 MHz (the second harmonic of the fundamental fre- 
quency) has been constructed. The choice and calculation of its pa- 
rameters was carried out. RF 150 W generator was done in order 
to get 1 kV accelerating voltage. For realization of flat-top accel- 
eration regime, in particular, to get the phase shift 0.1 deg between 
the main and additional voltages a big complex of equipments has 
been developed and constructed in addition to the existing one. 


28557 (KFK—3851) Static nuclear polarisation and polar- 
ised targets. Heeringa, W. (Kernforschungszentrum Karls- 
truhe G.m.b.H. (Germany, F.R.). Inst. fuer Kernphysik). 
Dec 1984. 26p. NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE85751553. 

Recent progress and status of statically polarised nuclear tar- 
gets are reviewed. Special attention is given to polarised 1H and 
He. An important quantity in the determination of the target po- 
larisation is the thermal gradient over the target sample. The de- 
pendence of this gradient on heat input, sample geometry, and ther- 
mal conductivity of the sample is discussed. Possibilities of perform- 
ing experiments with proton beams are indicated. 


28558 (KTYI—83-23) Perspectives to work with heavy 
ions on the isochronous cyclotron U-240. Dem'yanov, A.V.; 
Linev, A.F. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh 
Issledovanij). 1983. 12p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE85700915. 

This paper gives the main results of works fulfilled during 
1982 concerning obtaining and acceleration of the heavy ions on 
cyclotron U-240. Perspectives to increase the heavy ion energy and 
quality of the accelerated particles are considered. A brief analysis 
is given for the modern methods of the MCI obtaining on the base 
of which one may choose in favour of the high-charged ions laser 
source. Specific schemes for such sources are given. Advantages, 
disadvantages and perspectivity to use such sources on the isoch- 
ronous cyclotron U-240 of the Institute for Nuclear Research are 
discussed. 


28559 (LA—10370-C) Eighteenth LAMPF users group 
meeting: proceedings. Bradbury, J.N. (comp.). (Los Alamos 
National Lab., NM (USA)). Mar 1985. Contract W-7405- 
ENG-36. 20lp. (CONF-8410246—). NTIS, PC A10/MF 
A01; 1; GPO Dep. File Number DE85011888. 

From Annual LAMPF users group meeting; Los Alamos, 
NM, USA (29 Oct 1984). 

The Eighteenth Annual LAMPF Users Group Meeting was 
held October 29-30, 1984, at the Clinton P. Anderson Meson Phys- 
ics Facility. The program included a number of invited talks on 
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various aspects of nuclear and particle physics as well as status re- 
ports on LAMPF and discussions of upgrade options. The LAMPF 
working groups met and discussed plans for the secondary beam 
lines, experimental programs, and computing facilities. 


28560 (LA-UR—85-1429) Possibilities for studying short- 
lived nuclei produced at LAMPF. Talbert, W.L. Jr.; Bunker, 
M.E. (Los Alamos National Lab., NM (USA)). 1985. Con- 
tract W-7405-ENG-36. 6p. (CONF-850507—4). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85010740. 

From International conference on nuclear data for basic and 
applied science; Santa Fe, NM, USA (13 May 1985). 

We present results of a study of the feasibility of using a He- 
jet coupled on-line mass separator system at LAMPF. He-jet trans- 
port-line characteristics, and estimates for the production of nuclei 
far from stability are given. Some specific areas of interest for po- 
tential studies are also presented. 18 refs. 


28561 (LBL—19285) Permanent magnets for production 
and use of high energy particle beams. Halbach, K. (Law- 
rence Berkeley Lab., CA (USA)). Mar 1985. Contract 
AC03-76SF00098. 21p. (CONF-850534—1). NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE85009934. 

From 8. international workshop on rare earth magnets and 
their applications; Dayton, OH, USA (6 May 1985). 

In the last few years, permanent magnet systems have begun 
to play a dominant role in the generation of synchrotron radiation 
and the operation of free electron lasers. Similarly, permanent mag- 
nets can lead to significant improvements of accelerators and sys- 
tems that use them. The general conditions are discussed under 
which one can expect benefits from permanent magnets, and a 
number of specific applications will be described in detail. 


28562 (NAC—84-02) Comparison of calculated and meas- 
ured results for the cooling of a prototype single turn of the 
second septum magnet (SPM2) in the SSC. Rohwer, P.; 
Schneider, S. (Council for Scientific and Industrial Re- 
search, Faure (South Africa). National Accelerator Centre). 
1984. 19p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE85700927. 

The second septum magnet (SPM2) of the SSC of the Na- 
tional Accelerator Centre is a very complicated magnet due to 
stringent requirements. To decrease the power consumption of the 
magnet, a thicker return path conductor was chosen. To cool the 
magnet, each of the 18 turns has to be cooled separately with very 
high water speeds. Cooling calculations indicated the feasibility of 
such a coil, but it was doubted whether the approach and tech- 
niques used were still applicable at the high current densities and 
water speeds envisaged. These calculations were verified by practi- 
cal tests on a prototype coil. As it was difficult to obtain a conduc- 
tor with a cooling duct of required measurements, a similar conduc- 
tor was used to construct a single turn of the coil ‘with dimensions 
close to the ones envisaged. This report presents the test results and 
comparison with theoretical calculations. 


28563 (NAC—84-03) Maximum magnetic and electrostat- 
ic field requirements for injection and extraction components 
of the SSC. Schneider, S. (Council for Scientific and Indus- 
trial Research, Faure (South Africa). National Accelerator 
Centre). 22 Mar 1984. 13p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE85700928. 

This report summarizes some of the basic equations applica- 
ble to cyclotron theory. With the aid of these equations, some of 
the important field requirements of the sector magnets of the SSC 
are evaluated. This in turn dictates the magnetic and electrostatic 
field requirements of the injection and extraction components. Al- 
though the separated sector cyclotron is designed for the the acce- 
laration of a wide range of ions with variable energy, the accelara- 
tion of 8 to 200 Mev protons is generally considered as the most 
stringent requirement as far as the magnetic and electrostatic field 
requirements are concerned. 
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28564 (NAC—84-04) Design considerations for the 
second septum magnet (SPM2) of the separated sector cyclo- 
tron (SSC). Rohwer, P.; Schneider, S. (Council for Scientific 
and Industrial Research, Faure (South Africa). National Ac- 
celerator Centre). 1984. 14p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE85700921. 

Very stringent requirements are set for the second septum 
magnet (SPM2) of the separated sector cyclotron of the National 
Accelerator Centre, Faure, South Africa. One way to decrease 
these stringent requirements, is to decrease the maximum required 
field strength in the pole-gap of the SPM2 by increasing the length 
of this magnet. Earlier research brought about a clearer conception 
of the design of the extraction valley vacuum chamber and the re- 
quirements of SPM2. With this in mind, the feasibility to increase 
the length of SPM2 was investigated. 


28565 (NITEFA-P-F—0584) Transport of an electron 
beam with the energy of 48-160 fJ through a heterogeneous 
medium. Afanas’ev, M.I. (Nauchno-Issledovatel’skij Inst. 
Ehlektrofizicheskoj Apparatury, Lenin (USSR)). 1983. 
13p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE85700922. 

Using the Monte Carlo method the current and energy flux 
balance for the accelerated electron beam interacting with the ac- 
celerator output foil, air layer and an absorber is calculated. The 
portions of electron beam reflected into vacuum and absorbed in 
the foil, air and an absorber at different electron currents and 
energy fluxes are calculated for the following combinations of ini- 
tial conditions: 1) the Al and Ti output foil 50 ym thick; 2) the air 
layer thickness between the output foil and absorber equal to 50, 
100, 150 mm; 3) the C and Fe (semi-infinite) absorbers; 4) the initial 
accelerated electron beam energy in the range of 48-160 fJ (0.3-1.0 
MeV). Analysis of the obtained data shows that the presence of the 
air layer and an absorber behind the output foil considerably affects 
the number of reflected electrons and energy carried away by 
them. Starting from the 120 fJ energy the portion of reflected elec- 
trons and energy flux is mostly defined by the absorber material 
with an electron energy increase. For the light absorber (C) within 
the limits of calculational accuracy (10%) no dependence of the 
portion of reflected electrons on the air layer thickness within the 
50-150 mm range is observed, and for the heavier absorber (Fe) 
such dependence is observed up to the 120 fJ energy. 


28566 Negative ion source. Leung, K.N.; Ehlers, K.W. 
(to Dept. of Energy). US Patent 4,486,665. 4 Dec 1984. 
Filed date 6 Aug 1982. vp. 

PAT-APPL-405963. 

An ionization vessel is divided into an ionizing zone and an 
extraction zone by a magnetic filter. The magnetic filter prevents 
high-energy electrons from crossing from the ionizing zone to the 
extraction zone. A small positive voltage impressed on a plasma 
grid, located adjacent an extraction grid, positively biases the 
plasma in the extraction zone to thereby prevent positive ions from 
migrating from the ionizing zone to the extraction zone. Low- 
energy electrons, which would ordinarily be dragged by the posi- 
tive ions into the extraction zone, are thereby prevented from being 
present in the extraction zone and being extracted along with nega- 
tive ions by the extraction grid. Additional electrons are suppressed 
from the output flux using ExB drift provided by permanent mag- 
nets and the extractor grid electrical field. 
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28567 (CERN—84-09, pp 456-472) Large hadron collider 
in the LEP tunnel (an example of a hadron collider). A feasi- 
bility study of possible options. Brianti, G. (European Orga- 
nization for Nuclear Research, Geneva (Switzerland). Ma- 
chine Group). 8 Aug 1984. NTIS (US Sales Only), PC 
A25/MF AOl. File Number DE85700841. (CONF- 
8403130—). 

From 4. topical workshop on proton antiproton collider 
physics; Bern, Switzerland (5 Mar 1984). 
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A rather comprehensive account of the possibilities offered 
by the LEP tunnel is given as an illustration of the technical as- 
pects and of the interplay between machine parameters and experi- 
mental requirements. 


28568 (CERN-EP—82-113) Antiprotons in the CERN 
intersecting storage rings: status and prospects. Fabjan, C.W. 
(European Organization for Nuclear Research, Geneva 
(Switzerland)). 23 Jul 1982. 8p. (CONF-8206117—9). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85901017. 

From 13. international symposium on multiparticle dynamics; 
Volendam, Netherlands (6 Jun 1982). 

Storing antiprotons and colliding them with protons has 
been considered an intriguing possibility ever since colliding beams 
of hadrons were discussed. For many years it remained an interest- 
ing study in accelerator techniques, because the expected rather 
low luminosities would have permitted a limited physics program 
only. The development of beam cooling - with electrons at Novosi- 
birsk and “stochastically” at CERN - pointed the way towards 
more efficient utilization of the precious antiprotons with projected 
p anti p luminosities adequate for wide-ranging physics investiga- 
tions. The suggestion to convert the CERN Super Proton Synchro- 
tron (SPS) into a p anti p colliding storage ring launched a major 
effort at CERN to develop beam-cooling techniques into a practica- 
ble accelerator tool. The potential of an ISR p anti p physics pro- 
gram was discussed at the 2nd ISR Workshop in 1977. It was per- 
ceived that there could be many important studies concentrating on 
systematic comparisons between pp and p anti p induced final 
states. The construction of the required new transfer line to the 
ISR and the adaptation of existing equipment for anti p operation 
was approved so as to ensure p anti p collisions at the highest possi- 
ble luminosities. Some milestones are summarized, and a schematic 
view of the CERN accelerators is given. 6 refs., 2 figs., 2 tabs. 


28569 (DESY—84-102) Solenoid spin rotator for large 
electron storage rings. Barber, D.P.; Kewisch, J.; Ripken, 
G.; Rossmanith, R.; Schmidt, R. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany, F.R.)). Oct 
1984. 32p. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE85750989. 

We present details of a design of a solenoid spin rotator 
which would enable longitudinal polarisation to be achieved at 
electron storage rings. The advantages of the system are the ease of 
helicity reversal - no orbit displacements are needed, the high 
degree of polarisation attainable (proportional 90%) and the com- 
parative insensitivity of the polarisation to energy changes. 


28570 (DESY—84-105) Compensation of depolarizing ef- 


fects in electron positron storage rings. Rossmanith, R.; 
Schmidt, R. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). Oct 1984. 36p. NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE85751523. 

It is shown that the depolarizing effects in the arc of an elec- 
tron-positron storage ring can be minimized by minimizing certain 
Fourier-harmonics of the particle trajectories. In more detail it is 
shown that the strength of the depolarizing resonance ((g-2)/2) x y 
= n +- Qsub(x) is related to the harmonics of the closed orbit, the 
strength of the depolarizing resonance ((g-2)/2 x y = m +- 
Qsub(z) to the harmonics of the vertical betatron oscillations, and 
the strength of the depolarizing resonance ((g-2)/2) x y = i +- 
Qsub(s) to the harmonics of the closed orbit and the dispersion 
orbit. For all these depolarizing resonances compensation schemes 
are discussed. 


26571 (GSI—84-11, pp 420-423) RF structure studies for 
the HERA proton ring. Schriber, S.O.; Chan, K.C.D.; 
McMichael, G.E. Sep 1984. NTIS (US Sales Only), PC 
ed A01. File Number DE84751787. (CONF-840529— 


From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Approximately 20 MV must be provided to bunch the 0.2 A 
proton beam in the proton ring of HERA. This paper summarizes 
the parameter space that has been studied for rf cavity geometry 
selection. The properties of particular geometries at 500 MHz are 
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presented in more detail. Power requirements, field stability, toler- 
ances, beam-cavity interaction, frequency detuning and transients 
are discussed. The preferred system is an on-axis coupled structure 
operating in the 77/2 mode. 


28572 (INIS-SU—269, pp 69-74) Average number of the 
stored electrons transmitted through the inner filament target 
of a storage ring. Adejshvili, D.I. 1983. (In Russian). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE85780882. 

In Radiation damage physics and radiation technology. 

To search the methods on using stored electrons Rs for 
effective irradiation of filament targets (samples) in radiation experi- 
ments the average number of electrons transmitted through the 
inner filament target of the H-100 storage ring have been measured 
by means of induced radiation measurements. It has been experi- 
mentally determined that the average number of the stored 70 MeV 
electrons for the beam lifetime and transmitted through the inner 
copper filament target of 10 wm diameter is equal to 191+ -57 and 
partial beam lifetime due to target constitutes (4.0+-1.2)x10~® s. It 
is shown that in case of filament target the average number of the 
transmitted stored electrons is (N= THETA? m) anti THETA? 
where anti THETA;? is a mean-square angle of multiple scattering 
at single transmission of a sample calculated by the formula for the 
thin targets and physical thickness of the filament target, while 
THETA? m is square of maximum angular aperture of the storage 
ring chamber. 


28573 (KEK—83-5) Results on accelerator studies of the 
photon factory storage ring. Kihara, M.; Kamiya, Y.; Ko- 
bayakawa, H. (National Lab. for High aoe Physics, 
Oho, Ibaraki (Japan)). Jun 1983. 68p. NTIS (US Sales 
Only), PC A04/MF AOl1. File Number DE85700929. 

The Photon Factory Storage Ring stored the first electron 
beam of 6 mA at the nominal operating energy of 2.5 GeV on 
March 11, 1982. Since then, considerable effort has been devoted to 
investigate the properties of the Storage Ring. The life time of the 
stored electron beam has been improved as the residual gas pres- 
sure decreased with the lapse of operation time. In the recent oper- 
ation, the typical life time of beam at 100 mA initial stored current 
was 3.5 hours. Therefore, injection is scheduled once every 4 
hours. However, a number of unpredictable phenomena have been 
experienced, such as the horizontal instability observed at injection, 
the abnormal behavior in beam life time and the increase of trans- 
verse beam size. In this report, the results of the accelerator studies 
made in the fiscal year 1982 are described. Since the experience ob- 
tained in the commissioning stage is valuable for the design of a 
next generation storage ring, it has been attempted to compile as 
many informations as possible, though their analysis is in a prelimi- 
nary stage. The outline of the Storage Ring, the energy and current 
of the stored electron beam, closed orbit distortion and correction, 
chromaticity, resonance mapping measurement, the variation of be- 
tatron frequency with the stored beam current, charge rate, the life 
time of the stored electron beam and others are reported. 


28574 Statistical mechanics of colliding beams. Schon- 
feld, J.F. (Fermi National Accelerator Laboratory, P.O. 
Box 500, Batavia, Illinois 60510). Annals of Physics (New 
York); 160: No. 1, 149-193(Mar 1985). 

The observed performance of electron—positron colliding- 
beam storage rings is poorly understood theoretically. The problem 
of a storage ring's behavior is a particular instance of statistical me- 
chanics in an external environment that varies periodically with 
time, in the limit of weak: and no necessarily isotropic: friction and 
(additive) noise. As a practical starting point for a general theory of 
such problems, the following ansatz is suggested: Phase space sub- 
manifolds (tori) with fixed canonical actions are manifolds of ap- 
proximately equal probability density. Such an approach is especial- 
ly well suited to analysis of the long-time effects of nonlinear reso- 
nance on storage ring behavior. Formal consequences of this ansatz 
and some associated conceptual difficulties are discussed. These 
issues are considered from the standpoint of “two-time” analysis. 
An example of a concrete application, closely related to Kramers’ 
analysis of noise-induced barrier crossing, is provided. This paper is 
meant to be self-contained, so that it can be understood by readers 
outside the storage-ring community. 
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28575 Semiclassical theory of underdamped nonlinear 
Brownian processes. Schonfeld, J.F. (Fermi National Accel- 
erator Laboratory, P.O. Box 500, Batavia, Illinois 60510). 
oe) of Physics (New York); 160: No. 1, 194-240(Mar 

In the limit of weak noise, the conditional probabilities of 
damped, noise-driven anharmonic oscillator can be expressed (at 
least formally) in terms of solutions to a nonlinear ordinary differ- 
ential equation ("Onsager—Machlup” equation) of fourth order in 
the time derivative. In the case of a one-dimensional oscillator, this 
equation is recast in the form of a mapping; and in the limit of long 
time and weak time-independent friction, it is shown how to reduce 
the iteration of this map to quadratures. This procedure is checked 
by using it to reproduce a number of standard results usually de- 
rived in other ways. In connection with the statistical mechanics, of 
electron—positron colliding-beam storage rings, and attempt is also 
made to apply this mapping formalism to the case of weak, periodi- 
cally time-dependent friction. When no frequency in the Fourier 
decomposition of the friction coefficient is close to an (even, for 
symmetric potentials) integral multiple of the (amplitude-dependent) 
frequency of the oscillator, then results can be derived that parallel 
those obtained in the case of constant friction. Otherwise (‘thermal 
resonance”) the situation is not clear. 


28576 Electron storage ring distributions near linear res- 
onance, Schonfeld, J.F. (Fermi National Accelerator Labo- 
ratory, P.O. BOx 500, Batavia, Illinois 60510). Annals of 
Physics (New York); 160: No. 1, 241-263(Mar 1985). 

The standard formula for the shape of a beam in a collision- 
less electron storage ring can require substantial correction when 
the (linear) equations of motion have solutions that are nearly peri- 
odic or antiperiodic in time. How to calculate approximations to 
beam shapes in such cases in a simple way is explained. A similar 
analysis is also applied to the storage ring dispersion (or off-energy 
function). This technique is similar in its logic to “two-time” and 
“smoothing” methods of Keller. 
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REFER ALSO TO CITATION(S) 26593, 26594, 26595, 26971, 27666, 28328, 
— 28486, 28487, 28490, 28491, 28645, 28759, 28891, 29051, 29093, 29232, 


28577 (AD-A—150683/1/XAB) Fabricate, calibrate, and 
test a dosimeter for integration into the CRRES (Combined 
Release and Radiation Effects Satellite). Scientific report No. 
1, 1 September-31 August 1982. Morel, P.R.; Hanser, F.A.; 
Sellers, B. (Panametrics, Inc., Waltham, MA (USA)). Oct 
1983. 18p. NTIS, PC A02/MF AO1. 

A space-radiation dosimeter is being fabricated, calibrated, 
tested, and integrated into the CRRES satellite. This dosimeter is 
essentially identical to that previously designed, fabricated, calibrat- 
ed, tested and integrated into the DMSP F7 satellite. These dosi- 
meters are primarily designed to measure the dose from electrons of 
greater than 1 MeV to greater than 10 MeV in four channels. Each 
channel has a different thickness aluminum dome. The solid-state 
detector outputs are processed to provide the dose from electrons 
(low energy loss), the dose from protons (high energy loss), the 
flux of electrons, the flux of protons, and the rate of high energy 
loss nuclear star events. The dosimeter also has a calibration mode 
in which the alpha particles from a weak source behind each detec- 
tor are used to check for total detector depletion and proper oper- 
ation of the electronics. 


28578 (BARC—1230) Nuclear spectrum analysis by using 
microcomputer. Sanyal, M.K.; Mukhopadhyay, P.K.; Rao, 
A.D.; Pethe, V.A. (Bhabha Atomic Research Centre, 
Bombay (India). Electronics Div.). 1984. 35p. NTIS (US 
Sales Only), PC A03/MF AOl1. File Number DE85900980. 

A method is presented for analysis of nuclear spectra by 
using microcomputer. A nonlinear least square fit of a mathematical 
model with observed spectrum is performed with variable metric 
method. The linear search procedure of the variable metric method 
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has been modified so that the algorithm needs less program space 
and computational time both of which are important for microcom- 
puter implementation. This widely used peak analysis method can 
now be made available in microcomputer based multichannel ana- 
lysers. 


28579 (BDX—613-3222) Plating density standards. Final 
report. Holland, W.E. (Allied Corp., Kansas City, MO 
(USA). Bendix Kansas City Div.). May 1985. Contract 
AC04-76DP00613. 25p. NTIS, PC A02/MF A0Ol; GPO 
Dep. File Number DE85010014. 

Methods of producing beta backscatter and eddy current 
standards from foils were developed. These methods reduce the un- 
certainty in thickness measurements of the standards by 50%. Addi- 
tionally, these methods can produce standards that have an uncer- 
tainty of +-0.5% in mass per unit area and an uncertainty of +- 
1.5% in density. Six foils were weighed three times to evaluate the 
cleaning, handling, and weighing techniques. The foils were 
cleaned before each weighing. The largest standard deviation was 
+-0.007 mg, which was less than the basic uncertainty of the bal- 
ance +-0.03 mg. An algorithm and software developed that are ca- 
pable of measuring the areas of foil standards to an uncertainty of 
+-0.2%. The precision of actual measurements on 21 foils was +- 
0.05%. Four sets of standards were produced for the range 9 to 12 
pm. Poor foil thickness uniformity prevented full accuracy from 
being achieved; but in spite of this, activity curves (mass per unit 
area) for the sets lay in a +-2.5% band. This was excellent, consid- 
ering that three times the standard deviation of the activity meas- 
urements (counts) was +-1.56% when the probe was not moved 
between readings. (The +-1.56% range in the activity measure- 
ments corresponded to a +-4% variation in the thickness and in 
the mass per unit area.) 


28580 (BNL—36395) Improved method for the stabiliza- 
tion of Nal-photomultiplier gamma against thermal 
and other drift. Zucker, M.S. (Brookhaven National Lab., 
Upton, NY (USA)). 1985. Contract AC02-76CH00016. 19p. 
(CONF-850533—7). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85011830. 

From 6. symposium on X- and gamma-ray sources and appli- 
cations; Ann Arbor, MI, USA (21 May 1985). 

Alpha peaks have been used as part of servo systems to sta- 
bilize Nal-photomultiplier gamma detectors against drift. However, 
alpha peaks shift with temperature change differently than do 
gamma peaks, thus spoiling what would otherwise be a workable 
scheme for stabilizing against probably the most serious source of 
Nal-p.m. detector drift, namely thermal effects. It has been found 
possible to accurately compensate for the difference in the shift 
with temperature versus gamma peaks using the signal derived 
from a thermistor in thermal contact with the Nal crystal to con- 
trol the bias of a discriminator in the servo circuit. The servo cir- 
cuit utilizing this principle has been used in commercial multichan- 
nel analyzers of the type intended for field use under adverse ambi- 
ent conditions. 


28581 (CERN—84-09, pp 416-424) Transverse energy 
physics with the CDF calorimeter. Freeman, J.; Perchonok, 
R.; Yoh, J. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). 8 Aug 1984. NTIS (US Sales Only), PC A25/MF 
AO1. File Number DE85700841. (CONF-8403130—). 

From 4. topical workshop on proton antiproton collider 
physics; Bern, Switzerland (5 Mar 1984). 

We have studied CDF’s ability to measure missing transverse 
energy and to reconstruct the mass of the W -> 2 jet system by 
use of a QCD Monte Carlo and a detailed simulation of the CDF 
detector. For monojet events and events with multiple jets and 
large missing Esub(T), we have studied backgrounds from ‘old 
physics sources’ (Z -> 2 v and heavy quark jets) and from detector 
mismeasurement. These backgrounds are found to be comparable. 
For W -> 2 jets, we find that the mass resolution is dominated by 
the ability to discern between particles from W decay and the un- 
derlying event. CDF detector mismeasurement causes only a small 
deterioration in mass resolution. 





44 INSTRUMENTATION 
4401 Radiation Instrumentation 


28582 (CERN—84-09, pp 425-431) DO: Missing-psub(T) 
and detector design considerations. Theodosiou, G.E. 

(Pennsylvania Univ., Philadelphia (USA)). 8 Aug 1984. 
NTIS (US Sales Only), PC A25/MF A01. File Number 
DE85700841. (CONF-8403130—). 

From 4. topical workshop on proton antiproton collider 
physics; Bern, Switzerland (5 Mar 1984). 

We mention several ‘missing-psub(T)’ physics topics with es- 
timated rates mostly based on QCD and the standard model at 2 
TeV and an integrated luminosity of 5 pb~*. 


28583 (CERN-EP—82-169) Gas photodiode as a possible 
large-area photon detector. Charpak, G.; Dominik, W.; Sauli, 
F.; Majewski, S. (European Organization for Nuclear Re- 
search, Geneva (Switzerland); Heidelberg Univ. (Germany, 
F.R.). Physikalisches Inst.). 4 Nov 1982. Sp. (CONF- 
821011—56). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE85901026. 

From IEEE nuclear science symposium; Washington, DC, 
USA (20 Oct 1982). 

At the increasingly high energies and multiplicities of sec- 
ondary particles produced by present-day accelerators, and with 
the availability of cheap, low-noise amplifiers, the possibility of 
using vacuum photodiodes as detectors of the light-flashes pro- 
duced in the scintillators has been successfully investigated. 
Vacuum diodes, having unitary gain, are particularly attractive in 
conjunction with large-yield scintillators such as NaI and BGO 
crystals; an electromagnetic calorimeter composed of 1000 Nal 
crystals coupled to commercial vacuum photodiodes is already 
operational at CERN. The smaller light yield obtained in lead-glass 
calorimeters, however, seems not to allow the use of vacuum 
diodes as detecting elements; moreover, the size of such devices is 
limited by the necessity of withstanding the atmospheric pressure, 
and they cease to operate in the presence of moderate magnetic 
fields. We have further investigated the possibility of using gas- 
filled photodiodes as a moderate gain, magnetic-field-insensitive al- 
ternative to the vacuum diodes. Attempts have been made to oper- 
ate the devices with gas pressures approaching the atmospheric, a 
solution that would open the way to the construction of large-sur- 
face very thin detectors. The properties and limitations observed so 
far in a dozen of prototype gas-filled diodes, custom manufactured 
to our specifications, are described. 


28584 (CERN-EP—82-201) High-density avalanche 
chamber for positron emission tomography. Jeavons, A.; 
Parkman, C.; Donath, A.; Frey, P.; Herlin, G.; Hood, K.; 
Magnanini, R.; Townsend, D. (European Organization for 
Nuclear Research, Geneva (Switzerland); Hopital Cantonal 
Geneve (Switzerland)). 9 Dec 1982. 7p. (CONF-821011— 
57). NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE85901027. 

From IEEE nuclear science symposium; Washington, DC, 
USA (20 Oct 1982). 

The development of wire chambers for positron emission to- 
mography continues at CERN. In its present form, the basic detec- 
tor is called a High Density Avalanche Chamber (HIDAC). Owing 
to the Penning effect, electron avalanche multiplication is obtained 
in the gamma-ray convertor: conincidence time resolution is re- 
duced to 20 ns and stable chamber operation is achieved with a 
safe, non-polymerizing gas mixture. Spatial resolution remains at 2 
to 3 mm FWHM. A rotating camera consisting of two 20 x 20 cm 
chambers has now been under evaluation at Geneva Hospital for 
one year. Multilayer printed-circuit techniques are now used to 
construct chambers with multiple converters, thus raising detection 
efficiency from 7.5 to 20%. Read-out electronics and back-project- 
ing memory are being developed to handle the high data rate from 
these chambers. A four-chamber positron camera designed to 
achieve 100,000 coincidences s~' is nearing completion. 


28585 (CERN-EP—83-32) Design study of a large cylin- 
drical drift chamber. Benichou, J.L.; Flegel, W.; Friend, B.; 
Gildemeister, O.; Girard, C.; Hauviller, C.; Herve, A.; 


King, A.; Lecoq, P.; Panman, J. (European Organization for 
Nuclear Research, Geneva (Switzerland)). 25 Feb 1983. 
16p. (CONF-830223—16). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85901042. 
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From Wire chamber conference; Vienna, Austria (15 Feb 
1983). 

, A design study of a large cylindrical drift chamber of 4.5 m 
length and 3.4 m diameter for an experiment at a large e* e~ storage 
ring is presented. Measurements of the electrostatic stability of the 
wires and of the pulse propagation along the wires are reported. 
The mechanical design, minimizing the amount of material tra- 
versed by particles, is discussed. 3 refs., 8 figs., 1 tab. 


28586 (CERN-EP—83-34) Coupling of a BaF, scintillator 
to a TMAE photocathode and a low-pressure wire chamber. 
Anderson, D.F.; Bouclier, R.; Charpak, G.; Majewski, S.; 
Kneller, G. (European Organization for Nuclear Research, 
Geneva (Switzerland); Heidelberg Univ. (Germany, F.R.). 
Physikalisches Inst.; Technische Hochschule Aachen (Ger- 
many, F.R.). Lehrstuhl fuer Theoretische Physik und Inst. 
fuer Theoretische Physik). 4 Mar 1983. 22p. (CONF- 
830223—17). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE85901041. 

From Wire chamber conference; Vienna, Austria (15 Feb 
1983). 

, The short wavelength component of a BaF, scintillator has 
been successfully coupled to a tetrakis(dimethylamine)ethylene 
(TMAE) photocathode and a low-pressure wire chamber. An 
energy resolution of 28.5% FWHM has been measured for protons 
losing about 18 MeV in the crystal. A timing resolution of 540 ps 
FWHM has been measured for 350 MeV a-particles. We foresee a 
new generation of calorimeters with good spatial, temporal, and 
energy resolution, able to work at high rates. Other possible appli- 
cations are also discussed. 


28587 (CERN-EP—83-128) Use of TMAE in a multistep 
proportional chamber for Cherenkov Ring Imaying and other 
applications. Charpak, G.; Sauli, F. (European Organization 
for Nuclear Research, Geneva (Switzerland)). 6 Sep 1983. 
26p. (CONF-8306110—6). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE85901030. 

From 2. Pisa meeting on advanced detectors; Castiglione 
della Pescaia, Italy (2 Jun 1983). 

We tested a multistep proportional chamber of 20 x 20 cm? 
active area, conceived to localize single vacuum ultraviolet pho- 
tons. The detector has a capability of imaging large multiplicities of 
Cherenkov rings with a high density of detected photoelectrons, 
and uses tetrakis(dimethylamine)ethylene, with a threshold of 5.4 
eV, as the photo-ionizing vapor. Time slicing in a conversion gap 
reduces the multiplicity at a given instant of time by a large factor, 
and permits the use of simple methods of localization. Separation of 
the amplifying gaps solves the problems of photon feedback en- 
countered, at high gains, with single-step detectors. We also discuss 
an application of this chamber for the detection of superheavy 
monopoles if they have a speed in the range of the electron drift 
velocity. 


28588 (CERN-EP—83-163) Large detectors for hadron 
colliders: experience and future. Sadoulet, B. (European Or- 
ganization for Nuclear Research, Geneva (Switzerland)). 19 
Oct 1983. 8p. (CONF-830822—54). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85901002. 

From 12. international conference on high energy accelera- 
tors; Batavia, IL, USA (11 Aug 1983). 

We describe the existing (and nearly existing) large detectors 
for hadron colliders. From the experience with the CERN Sp anti 
p S Collider, we attempt to draw a lesson both in terms of physics 
and in terms of hardware capabilities. We then outline the main 
challenges for the near future, and we conclude that our present 
detectors may be the prototypes of a class of detectors for 20 to 40 
TeV colliders. 


28589 (CERN-EP—83-188) Detectors for rare events. 
Charpak, G. (European Organization for Nuclear Research, 
Geneva (Switzerland)). 9 Dec 1983. 19p. (CONF-8310227— 
11). NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE85901019. 

From Monopole ‘83 conference; Ann Arbor, MI, USA (6 
Oct 1983). 
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Present-day particle physics has raised interest in the obser- 
vation of extremely rare events whose separation from background 
is often critically dependent upon the energy resolution and a clean 
signature of some disintegration or interaction pattern. Whenever 
purely electronic means are used, the search for increased energy 
or position resolution and data redundancy is usually limited by the 
corresponding increase in cost. Detectors, such as nuclear emul- 
sions, bubble chambers and streamer chambers, where a rare event 
can be characterized by a photograph of a disintegration or reac- 
tion pattern, offer a clear advantage for background rejection. In 
this article, the author wishes to draw attention to the fact that it is 
possible to combine the advantages of photographic data retrieval 
with the flexibility of operation of conventional gaseous or liquid 
detectors operated with electronic data retrieval, and mention as an 
example some possible applications to such problems as nucleon 
decay, neutrino-electron interaction, double-8 decay, and the 
search for monopoles. 22 refs., 11 figs. 


28590 (CERN-EP—84-60) Photon-photon interaction de- 
tection via the vacuum birefringence induced by a magnetic 
field: status of the experiment. Iacopini, E. (Pisa Univ. 
(Italy); European Organization for Nuclear Research, 
Geneva (Switzerland)). 14 May 1984. 24p. (CONF-840379— 
3). NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE85901051. 

From 4. course on fundamental interactions in low energy 
systems; Erice, Italy (31 Mar 1984). 

The idea of the experiment is to observe, by optical means, 
the birefringence induced in vacuum by a magnetic field via the 
electron-positron quantized field. When light propagates through a 


transverse magnetic field B vectoro in vacuum, the two linear po- © 


larization states, parallel and perpendicular to the B vector direc- 
tion, propagate with different phase velocities. As a consequence, 
light originally linearly polarized at an angle 8 with respect to B 
vectoro vector emerges from the magnetic field region elliptically 
polarized. A glass Faraday modulator is used which maintains an 
extinction factor of the order of 10-7. The Faraday modulator re- 
quires an ellipticity-to-rotation conversion which is obtained by re- 
flection on a gold mirror. Next the light is directed through an ana- 
lyzer crystal to a photodiode detector. The signal is recovered by 
Fourier analysis of the photodetector current. The principles in- 
volved and the experimental setup are described in detail. 30 refs. 
(WHK) 


28591 (CERN-EP—84-168) Experimental method of ring- 
imaging Cherenkov (RICH) counters. Ekeloef, T. (Uppsala 
Univ. (Sweden); European Organization for Nuclear Re- 
search, Geneva (Switzerland)). 17 Dec 1984. 36p. (CONF- 
8407112—7). NTIS i. Sales Only), PC A03/ME A01. File 
Number DE85900481 

From 12. SLAC : summer institute on particle physics; Stan- 
ford, CA, USA (23 Jul 1984). 

The resolution, the optics design criteria and the expected 
particle-discrimination performance of RICH counters for use in 
particle collider experiments are discussed. 


28592 (DESY—84-106) ARGUS electron-photon calorim- 
eter. Pt. 3. Drescher, A.; Graewe, B.; Hahn, B.; Ingelbach, 
B.; Matthiesen, U.; Scheck, H.; Spengler, J.; Wegener, D. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.)). Oct 1984. 34p. NTIS (US Sales Only), 
PC A03/MF AOl1. File Number DE85751522. 

The high granularity of the ARGUS shower counter system 
allows one to determine the lateral energy deposition. An algorithm 
based on the number of shower counters set by an incoming parti- 
cle, the amount of energy deposited in the shower counters and the 
lateral distribution of the energy allows to separate electrons from 
muons and hadrons. For electrons with momenta larger than 0.7 
GeV/c the hadron rejection rate is of the order of 50 at an electron 
detection efficiency of 80%. 


28593 (DESY—84-109) Test of a ring imaging Cherenkov 
counter. Dresselhaus, R.; Fohrmann, R. (Deutsches Elek- 


tronen-Synchrotron (DESY), Hamburg (Germany, F.R.)).. 


Nov 1984. 23p. NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE85751525. 
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We have tested a ring imaging Cherenkov counter with 
readout of the projection chamber type. A specific detector re- 
sponse of No = 80 cm™' was measured which corresponds to 8 
photoelectrons per event in a 1.60 m long nitrogen radiator. The 
resolution of the ring radius was measured to be Ar/r = 3.6%. The 
crosstalk between neighboring wires due to photons generated in 
the avalanche process was estimated to contribute up to 50% per 
hit. It was reduced considerably by inserting shielding walls be- 
tween the wires and by adding CaHs or iC,Hio to the CH,-TMAE 
gas mixture. 


28594 (DESY—84-110) Aerogel Cerenkov counters at 
DESY. Poelz, G. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.)). Nov 1984. 34p. 
(CONF-8407116—1). NTIS = Sales Only), PC A03, 
A01. File Number DE85751509 

From Seminar on Cerenkov ‘detectors and their applications 
in science and technics; Moscow, USSR (1 Jul 1984). 

With 21 refs., 2 tabs., 26 

In high energy physics it is common to identify a charged 
particle and its kinematical parameters by the measurement of its 
momentum and its velocity. Cerenkov detectors have developed 
into a standard tool because they operate in the y = (1-87)sup(-1/ 
2) range from about 1 to 100 which is not easily accessible by other 
devices. Pions, kaons and protons in present high energy experi- 
ments reach energies of several GeV. Threshold Cerenkov detec- 
tors for these particles need indices of refraction below 1.1 which 
are often produced with gases under high pressure. The design for 
chambers operating in this region was drasticly simplified when 
porous materials serving as Cerenkov radiators were invented. 
These chambers complement the time-of-flight counters, which 
cover the low energy region. Aerogel of silica is up to now the 
only porous substance with sufficient optical transparency. Its qual- 
ity has been improved substantially in recent times so that large size 
detectors can be constructed. 


28595 (DOE/ER/40135—T1) Phase I of a BGO sum- 
energy/multiplicity spectrometer and multi-Compton-suppres- 
sion spectrometer system. Progress report. Garg, U.; Funk, 
E.G.; Kolata, J.J.; Mihelich, J.W.; Janssens, R.V.F.; 

T.L. (Notre Dame Univ., IN (USA). Dept. of Physics; Ar- 
gonne National Lab., IL (USA)). Apr 1985. Contract AC02- 
84ER40135. 8p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85011999. 

The status of the performance testing and design of BGO 
hexagonal modules, the use of photosensitive diodes as a substitute 
for PMT’s, and design and testing of a Ge Comptons suppressed 
spectrometer is summarized. 


28596 (DOE/SF/00098—T7) Instrumentation for envi- 
ronmental monitoring. Volume 1. Radiation. Second Edition. 
Budnitz, R.J.; Nero, A.V.; Murphy, D.J.; Graven, R. (Law- 
rence Berkeley Lab., CA (USA)). 1983. Contract ACO03- 
76SF00098. 1150p. NTIS, PC A99/MF A0l; GPO Dep. 
File Number DE85011270. 

This volume describes ionizing radiation and the instruments 
used for measurement. Units, sources, and effects of radiation are 
introduced, basic detection methods discussed, and measurement of 
alpha, beta, gamma and x-radiation described. Sources of anthropo- 
genic radiation are discussed in detail: nuclear power plants, spent- 
fuel processing, and uranium mining and milling. (ACR) 


28597 (EGG—10282-2056) Real-time multiparameter 

pulse processing with decision tables. Hull, K.; Griffin, H. 
(EG and G, Inc., Goleta, CA (USA). Santa Barbara Oper- 
ations; Michigan Univ., Ann Arbor (USA). t. of Chem- 
istry). 1985. Contract AC08-83NV 10282. 13p. (CONF- 
850533—6). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85011683. 

From 6. symposium on X- and gamma-ray sources and appli- 
cations; Ann Arbor, MI, USA (21 May 1985). 

The basic idea of using decision tables is presented. Through 
their use, the number of steps necessary to determine the correct 
processing procedure has been reduced to nearly one for the two- 
parameter case. For applications of more than two parameters, the 
method expands easily as n - 1 decision table for n-parameter. An 
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example of a three-parameter experiment, using decision tables has 
been implemented for the case of a delayed coincidence experi- 
ment. For these n-parameters cases, the steps required for the deci- 
sion then approaches n - 1. Also, it has been shown that the deci- 
sion table process is relatively easy to implement in most languages. 
In assembly language it only requires a few basic instructions found 
on any common processor, making it relatively easy to transport. A 
large variety of applications can be implemented using this tech- 
nique; the range is limited only by the user's creativity. All of these 
features make decision tables a viable choice in solving a variety of 
collection problems where the complexity of processing makes the 
serial process too slow or cumbersome and may make new tech- 
niques possible. 


28598 (FEI—1369) Specific features of scintillator emis- 
sion in intense pulsed neutron and gamma fields. Trykov, 
O.A.; Goryachev, I.V.; Mokhov, A.S. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ob- 
ninsk. Fiziko-Ehnergeticheskij Inst.). 1983. 10p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE85700958. 

The results of studies of the specific features of the Nal(T1) 
and CsI(T1) spectrometric scintillator emission in pulsed neutron 
and gamma fields are given. A pulse neutron generator is used as a 
neutron and gamma source. The maximum yield of neutrons pro- 
duced in the T(d, n)He‘ reaction is (0.5-1)x10® neutrons at mean 
energy of about 14 MeV. The generator pulse duration is about 
10-* s. The gamma photon yield is about 20% of the neutron one. 
The mean gamma photon energy does not exceed 1.8-2.0 MeV. A 
strongly pronounced anomalous directivity of a part of light pho- 
tons emitted from the scintillators is observed at the neutron and 
gamma flux more than 10° particles x cm™? x s~*. The conclusion is 
made that the degree of directivity and the part of light photons 
responsible for the directed character of the scintillator emission are 
sharply increased with the neutron and gamma flux increase. 


28599 (IAE—3798/4) Choice of activation detector opti- 
mal state for neutron spectrometry in assemblies with an ex- 
ternal 14 MeV neutron source. Bondars, Kh.Ya.; Zagryads- 
kij, V.A.; Novikov, V.M.; Chuvilin, D.Yu. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1983. 13p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE85700947. 


The analysis of possibility of using activation detectors for 
the spectrometry of 14 MeV secondary neutrons of inelastic inter- 
action is performed. About 50 detectors have been considered. As 
basic criteria in case of detectors choice, energy sensitivity region 
and contribution to total rate of neutron reactions of inelastic inter- 
action have been used. The quantitative analysis is conducted for 
fuel spheres of 32 cm diameter with 0.4% 7*5U content. The neu- 
tron spectrum calculation is performed by the BLANK program. 
Reaction cross sections and secondary neutron spectra are obtained 
from the ENDL library. The set of activation detectors possessing 
sufficient sensitivity for neutron spectrometry of inelastic interac- 
tion is proposed. 


28600 (iFVE-OEF—83-182) Study of the characteristics 
of multiwire proportional chambers using cathode data read- 
out. Barabash, L.S.; Baranov, A.M.; Bondarenko, G.B.; Dol- 
—. B.A.; Konovalov, V.P.; Konstantinov, A.M.; Sti- 

tkin, A.A.; Semenov, V.K. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1983. 8p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85700948. 

Submitted to the journal Instrum. Exp. Tech. . 

The characteristics of multiwire proportional chambers using 
cathode data read-out have been studied. Spatial resolution of 37 
pm has been obtained at the width of cathode strips of 6 mm and a 
4.8 mm gap between anode and cathode. The appearance of a self 
quenching streamer discharge in the proportional chamber results 
in worsening of the spatial resolution. The chamber time resolution 


is 16 ns (FWHM). 
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28601 (IFVE-OEF—84-2) High-stability high-current 
power supply for a multichannel Cherenkov full absorption 
spectrometer. Vasilevskij, A.V.; Goncharenko, Yu.M.; 
Meshchanin, A.P.; Nurushev, S.B. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1983. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A011. File Number 
DE85700949. 

High stability high current power supplies designed for the 
counters in multichannel total absorption spectrometers GAMS, 
CSPP are described. The parameters are as follows: for HV supply 
U=500-2000 V, I--lIA hE U/U <-- 10°‘ for booster supply 
U=100-250 V; I--300 mAe AU/U <= 10~* As constituents of the 
PROSA setup they have been used for 2 years and demonstrated 
high reliability. 


28602 (IFVE-ONF—83-34) System for acquisition and 
filtration of the data from a vertex detector on the base of 
drift chambers. Bobkov, S.G.; Kantserov, V.A.; Krasnokuts- 
kij, R.N.; Nevskij, P.L.; Pershin, A.S.; Sumarokov, A.V.; 
Chernyatin, V.K.; Shuvalov, R.S. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1983. 14p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE85700950. 

Algorithms for the selection of useful information and appa- 
ratus for acquisition, filtration, and collection of information from 
the vertex detector, based on drift chambers, are described. This 
detector is used in the experiments on the search for and study of 
new short-lived particles with the lifetime of the order of 107 1?- 
10-'* s. The system consists of special crate controller, storage 
device, and hardware processor and allows to detect background 
interactions 14 times with a 50% level of charmed particle detec- 
tion. The maximum time of the problem resolving is about 30 ps. 
The proposed debugging technique permits to check the system 
under conditions close to real ones. 


28603 (INIS-mf—9482, pp 159) Determination of effec- 
tive dose equivalent from readings of personnel X-ray dose- 
meter. Snobr, J.; Bucina, I.; Kodl, O.; Kliment, V. (Institut 
Hygieny a Epidemiologie, Prague (Czechoslovakia)); Spack- 
ova, M. (Ustav pro Vyzkum, Vyrobu a Vyuziti Radioiso- 


topu, Prague (Czechoslovakia)). Aug 1983. (In Czech). 
NTIS (US Sales Only), PC A0O8/MF AOl1. File Number 
DE85780916. (CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


28604 (INIS-mf—9482, pp 85) Semiconductor radiation 
detector for measuring dose rates in large radionuclide radi- 
ation sources. Pesek, M.; Janu, M. (Ustav pro Vyzkum, 
Vyrobu a Vyuziti Radioisotopu, Prague (Czechoslovakia)). 
Aug 1983. (In Czech). NTIS (US Sales Only), PC A08/MF 
AOl. File Number DE85780916. (CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


28605 (INIS-mf—9482) Collection of abstracts. 6. nation- 
al symposium on radiation dosimetry. (Ceskoslovenska Aka- 
demie Ved, Prague. Ustav Dozimetrie Zareni). Aug 1983. 
159p. (In Czech and Slovak). (CONF-8311230—Absts.). 
NTIS (US Sales Only), PC A08/MF AOl1. File Number 
DE857809 16. 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Abstracts are given of the total of 137 papers presented at 
the symposium. The papers discussed radiation dosimetry methods, 
dosemeters and detectors, the metrology and calibration of radi- 
ation sources, calibration standards, and radioactivity monitoring. 
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28606 (INIS-mf—9482, pp 3) Dosimetry van of the Met- 
ropolitan Fire Brigade of Prague. Bach, V.; Mika, P.; No- 
votna, M. (Pozarni Utvar Hlavniho Mesta Prahy (Czecho- 
slovakia)); Bartos, V. (Vyvojovy Zavod Uranoveho Pru- 
myslu, Zbraslav nad Vitavou (Czechoslovakia). Ustav Ja- 
dernych Pgs i 1983. (In Czech). NTIS (US Sales 
Only), PC A08/MF AOl. File Number DE85780916. 
(CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


28607 (INIS-mf—9532, pp 270-273) Efficiency of scan- 
ner for radioactive con tion in TMI-2 containment. 
Notea, A. (Technion-Israel Inst. of Tech., Haifa. See << 
Nuclear Engineering). 1983. NTIS (US Sales Only), P 
A14/MF A0O1. File Number DE85780892. (CONF- soi 
Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


28608 (INS-NUMA—44, pp 45-56) Identification of 
heavy ion reaction products far from the beta-stability line. 
Ishikawa, Y.; Fujita, H.; Setoguchi, K.; Mitarai, S.; Kur- 
oyanagi, T. (Kyushu Univ., Fukuoka (Japan). Faculty of 
Science). Nov 1982. (In Ja yanese). NTIS (US Sales Only), 
PC AO9/MF AOl. File Number DE85780870. (CONF- 
8205297—). 

From Workshop on nuclei far from stability; Tanashi, 
Tokyo, Japan (31 May 1982). 

In studies of in-beam gamma ray spectroscopy for nuclides 
far from the beta-stability line, it is one of the most important 
things to know what nuclide emits gamma rays. In order to identify 
nuclide which emitting the gamma rays, we have proposed a new 
gamma ray measuring system which consists of an annular type 
high purity Ge detector, a beam separator, a device for identifica- 
tion of atomic number, and a TOF type mass spectrometer. In 
order to obtain the best mass resolving power in the TOF type 
mass spectrometer, characteristic of a Si(Au) detector as the meas- 
uring device of particle energy was investigated. For this purpose 
Si(Au) detectors which can generate strong internal static field 
were fabricated. The energy resolution for heavy ions of various 
kind were measured as functions of the detector bias voltage, and 
the response functions concerning channelling effect were also 
studied for various incident particles. Many interesting evidence 
were observed with respect to pulse height defect and radiation 
damage. From these experimental results, the following things were 
concluded. 1. Strong electric field in the Si(Au) detector is the 
most important factor to measure heavy ions in high resolution 
from the view points of pulse height defect, radiation damage and 
charge collection. 2. It is found that large disturbance in response 
function for heavy ions is caused by channelling effect, and then it 
is concluded that the effect can be reduced completely by inclining 
1° incident angle against perpendicular direction of crystalline sur- 
face of the detector. 


28609 (ITEF—142(1983)) Target-detecting part of the in- 
stallation for studying the space parity nonconservation in the 
10B(n,a)’Li reaction, Emelin, Yu.P.; Ermakov, O.N.; Kar- 
pikhin, I.L.; Krupchitskij, P.A.; Perepelitsa, V.F,; Peskov, 
B.G. (Gorederstvenny) Komitet po Ispol’zovaniyu Atomnoj 


Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’ noj Fiziki). 1983. 15p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85700944. 

Design of the detector for measuring P-odd asymmetry in 
charged particles produced in the '°B(na)’Li reaction is described. 
The detector contains a set of thin boron targets on titanium sub- 
strate. Each target is placed into a multiwire ionization chamber 
consisting of four gaps. Maximum value of P-odd asymmetry is ex- 
pected in far target gaps when near gaps are control ones. Detector 
operating currents at the voltage-ampere characteristic plateau con- 
stitute 0.2-3 nA for neutron beam with 107 n/s intensity. 
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28610 (ITEF—187(1983)) Description of the TRIDENT 
program structure and main algorithms used for the event re- 
construction. Bystritskaya, E.V.; Shcheblykin, A.V. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i ental'noj 
Fiziki). 1983. 22p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. ile Number DE85700967. 

The TRIDENT-program complex used for reconstruction of 
the events registered by means of the OMEGA spectrometer is de- 
scribed. The complex comprises the three following independent 
programs: the TPID program (reconstruction of events, identifica- 
tion of tracks and vertice), the PBIM program (parametrization of 
beam track) and the ECOF program (parametrization of output 
tracks) which are jointed in one packet for availability. The TRI- 
DENT complex successfully provides high-quality processing for 
events of arbitrary topology, can be used for multitrack event re- 
construction, helps to determine primary and secondary vertices of 
interaction. The module principle of the system arrangement per- 
mits to make it suitable for different experiments using different 
computers. 


28611 (ITEP—36(1983)) Hydrogen high pressure propor- 
tional drift detector. Arefiev, A.; Balaev, A.; Bamberg, A. 
(Gosudarstvennyj Komitet po Ist I'zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. t.  Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1983. 26p. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE85700951. 

The design and operation performances of a proportional 
drift detector PDD are described. High sensitivity of the applied 
PAD makes it possible to detect the neutron-proton elastic scatter- 
ing in the energy range of recoil protons as low as 1 keV. The 
PDD is filled with hydrogen up to the pressure at 40 bars. High 
purity of the gas is maintained by a continuously operating purifica- 
tion system. The detector has been operating for several years in a 
neutron beam at the North Area of the CERN SPS. 


28612 (JINR—3-83-599) Neutron beam vertical diver- 
gence effect on the two-crystal spectrometer characteristics. 
Aleksandrov, Yu.A.; Vrana, M.; Machekhina, T.A.; Mikha- 
lets, R.; Sedlakova, L.N.; Mikula, P.; Khalupa, B. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1983. 7p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85700946. 

Submitted to the journal Sov. Phys. - Crystallogr. . 

Spectrometer, installed on 15-meter base of the IBR pulse re- 
actor, was used to measure rocking curves for successive neutron 
reflection by two perfect Si crystals, placed parallel for symmetri- 
cal Bragg reflection by planes (220). Time-of-flight method enabled 
to investigate at the same time the reflections (220), (440) and (660) 
for the fixed experiment geometry. The traversing system enabled 
to turn the second crystal in horizontal plane with approximately 
0.05” accuracy and adjust it in the vertical plane with 2’ spacing. 
The effect of vertical misorientation of the crystals on the form of 
rocking curves in the position (n, -n) is considered. The results de- 
scribe satisfactorily the form of rocking curves for the reflection of 
thermal neutrons by crystal planes. 


28613 (JINR—11-83-530) Independent multi-channel ana- 
lyzer with the color display and microcomputer in the 
CAMAC standard. Gyunter, Z.; Elizarov, O.I.; Zhukov, 
G.P.; Mikhaehlis, B.; Shul’tts, K.Kh. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Neutron Physics). 1983. 
4p. (In Russian). (CONF-8309239—2). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE85700945. 

From 11. international symposium on nuclear electronics; 
Bratislava, Czechoslovakia (13 Sep 1983). 

An independent multi-channel time-of-flight analyzer devel- 
oped for a spectrometer of polarised neutrons and used in experi- 
ments with the IBR-2 pulse reactor is described. Different cyclic 
modes of measuring are realized in the analyzer, 4 kwords of ana- 
lyzer memory being assigned for each mode. The spectra are dis- 
played on a colour screen during measurements. Simultaneous dis- 
playing of up to 8 spectra is possible. A microcomputer transfers 
the spectra from the buffer analyzer memory to the microcomputer 
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memory. The accumulated information is transferred to the PDP- 
11/70 central computer. 


28614 (JINR—13-83-707) Corrections of nuclear interac- 
tion in detection of light nuclei by a Nal crystal. Abashidze, 
L.I.; Budilov, V.A.; Zhidkov, N.K.; Nikitin, V.A.; Nomo- 
konov, P.V.; Povtorejko, A.A,; Avdejchikov, VV. Bog- 
danov, A.L; ‘Zlomanchuk, Yu.; Majsyukov, V.D. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1983. 10p. (in Russian). NTIS (US Sales Only), 

A02/MF AO01. File Number DE85700953. 

Submitted to the journal Instrum. Exp. Tech. . 

Results of experimental measurements of nuclear interaction 
energy losses in Nal crystal are presented for the *He isotope in 
the 70-430 MeV energy range. The experiment is carried out using 
the Si-Nal(T1) telescope at a synchrophasotron extracted beam. 
Theoretical calculation of energy losses is performed for hydrogen 
and helium isotopes. Experimental results are presented in tables 
very convenient for data processing. 


26615 (JINR—13-83-774) Two-coordinate proportional 
chamber with 1-mm signal wire gap for the HYPERON spec- 
trometer. Kurilin, A.S.; Pugachevich, V.P.; Semenov, A.A.; 
Sergeev, S.V.; Strmen’, F:; Feshchenko, A.A, Flyagin, 
V.B.; Shpalek, J. Goint ‘Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1983. 7p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0Ol. File Number 
DE85700943. 

Submitted to the journal Instrum. Exp. Tech. . 

Structural specific features, characteristics and operational 
results of combined two-coordinate proportional chambers being a 
part of the HYPERON spectrometer equipment are considered. 
The chambers are characterized by the following specific features: 
one signal plane has the signal wire pitch equal to 1 mm, the other 
one, orthogonal to the first, has the conventional 2 mm pitch. High- 
voltage electrodes of the chamber are made of aluminium foil 14 
pm thick. Effective area of the chamber constitutes 128x128 mm, 
interelectrode gap is 4 mm. The conclusion on a high reliability and 
stability of the chamber parameters is made. 


28616 (JINR—E-5-83-255) Note on the type 2 counter 
problem. Dvurechanskij, A.; Ososkov, G.A. (Joint Inst. for 
Nuciear Research, Daas (USSR). Lab. of Computing 
Techniques and Automation). 1983. 14p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number 15E85700942. 

Submitted to the journal Apl. Mat. . 

The distribution function of the distance between two suc- 
cessive registered particles if the distribution function of the pri- 
mary process, pulse distribution and the counter type are known is 
determined on the basis of the joint Laplace transform. The gener- 
ating function of the number of particles arriving to the counting 
device during the dead time for the so-called type 2 counter 
(counter with prolonging dead time) is determined. Some remarks 
on the registrations of m types of particles (m>= 1) are made. 


ig (JINR—E-7-83-391) Use of CR-39 plastic detector 

the detection and identification of ions with 2 <= Z 
a = 5. Tretyakova, S.P.; Borcea, C.; Kalpakchieva, R. 
Goint Inst. for Nuclear Research, Dubna (USSR). Lab. a 
Nuclear Reactions). 1983. 12p. NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number 15E85700934. 

Submitted to the journal Nucl. Instrum. Meth. . 

The possibilities of the CR-39 plastic for the detection and 
identification of the He, Li, Be, and B isotopes produced in heavy 
ion reactions were studied using a magnetic spectrometer placed at 
0 deg with respect to the beam. The products of the reaction 
sup(nat)Ti-+sup(22)Ne (178 MeV) were incident on the CR-39 de- 
tector at an angle of 90 deg. Their identification was performed by 
track diameter determination as a function of energy and specific 
ionization. The presented results coincide within 10% with those 
obtained using a semiconductor AE-E telescope of the same geome- 
try. Thus CR-39 plastic detector has proved to have good spectros- 
copic properties which make it useful for heavy ion reaction stud- 
ies. 
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28618 (LA-UR—85-1477) Bismuth germanate scintilla- 
tors: applications in nuclear safeguards and health physics. 
Moss, C.E.; Dowdy, E.J.; Lucas, M.C. (Los Alamos Na- 
tional Lab., NM (USA)). May 1985. Contract W-7405- 
ENG-36. 15p. (CONF-850533—2). NTIS, PC A02/MF 
A01; GPO Ben: File Number DE85010730. 

From 6. symposium on X- and gamma-ray sources and appli- 
cations; Ann Arbor, MI, USA (21 May 1985). 

Bismuth germanate (BGO) scintillators are preferable to 
Nal(T]) scintillators or germanium detectors for some applications 
in nuclear safeguards and health physics. The first system, which 
consists of eight scintillators and a computer-based data acquisition 
system, is very efficient. The second, which consists of one scintil- 
lator and a small analyzer, is less efficient but portable. A computer 
code that uses measured response functions and photopeak efficien- 
cies, unfolds the BGO distributions measured with these systems to 
determine gamma-ray flux spectra and dose rates. One application 
of these systems is the accurate determination of flux spectra and 
dose rates from containers of uranium or plutonium. A second ap- 
plication determined these quantities from a replica of Littie Boy, 
the device exploded over Hiroshima. 7 refs., 6 figs. 


28619 (LAPP-EXP—83-03) High resolution scintillation 
hodoscope using a position sensitive photomultiplier. Ditta, J.; 
Sillou, D.; Michalowicz, A.; Azaiez, H.; Kuroda, K. (Gre- 
noble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules). Sep 1983. 19p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85751043. 

Using a position sensitive photomultiplier we have realized 
and tested a prototype of high resolution scintillation hodoscope. A 
space resolution of approximately 1 mm has been ob- 
tained by a single block of NE102A scintillator, 10 mm thick, with 
10 GeV/c 7 particles. An off-line analysis based on the moment 
method has confirmed the fact that suitable cuts in the second- 
order moments provides a powerful criterion for improving the 
image quality. 


28620 Using radiation damage to obtain a large quantity 
of matched-sensitivity thermoluminescent dosimeters. Elliott, 
J.H. (Lawrence Livermore National Lab., CA). Health 
Physics; 48: No. 3, 309-314(Mar 1985). Contract W-7405- 
ENG-48. 

The authors used radiation damage to reduce the sensitivity 
of thermoluminescent dosimeters (TLD) to match that of the work- 
ing stock in their Dosimetry Laboratory. The mean sensitivity of 
the TLDs they altered fell within 1% of the stock mean and the 
distribution they obtained was much narrower than the +/-10% 
limits on the working stock. By rejecting 1.5% of the test material, 
limits of +/-5% could be established, thereby improving the preci- 
sion of dosimetry measurements. The shapes of glow curves after 
irradiation remained unchanged. Their phototransferred thermolu- 
minescence dose-reestimation procedure was still viable; however, 
the necessity for removing the TLDs’ prior dose history became 
apparent, and they described a procedure to handle this problem. 


28621 Personnel electronic neutron dosimeter. Falk, 
R.B.; Tyree, W.H. (to Dept. of Energy). US Patent 
4,489,315. 18 Dec 1984. Filed date 3 Mar 1982. vp. 

PAT-APPL-354419. 

A personnel electronic dosimeter includes a neutron-proton 
and neutron-alpha converter for providing an electrical signal 
having a magnitude proportional to the energy of a detected proton 
or alpha particle produced from the converter, a pulse generator 
circuit for generating a pulse having a duration controlled by the 
weighed effect of the amplitude of the electrical signal, an oscillator 
enabled by the pulse for generating a train of clock pulses for a 
time dependent upon the pulse length, a counter for counting the 
clock pulses, and an indicator for providing a direct reading and 
aural alarm when the count indicates that the wearer has been ex- 
posed to a selected level of neutron dose equivalent. 


radiac. 
Waechter, D.A.; Bjarke, G.O.; Trujillo, F.; Wolf, M.A.; 
eee CJ. (to Dept. of Energy). US Patent Applica- 
tion 6-662,656. 19 Oct 1984. 25p. Contract W-7405-ENG-36. 
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A hand-powerd alternator for generating, an alternating volt- 
age provides same through a rectifier to a high capacity capacitor 
which stores the resultant dc voltage and drives a voltage regulator 
to provide a constant low voltage output for a portabie radiation 
detection instrument. The instrument includes a Geiger-Mueller de- 
tector tube whose output is fed to a pulse detector and then 
through an event counter and LCD driver circuit to an LCD bar 
graph for visual display. An audio driver and an audio output is 
also provided. All circuitry used is low power so that the capacitor 
can be readily charged to a sufficient level to provide power for at 
least 30 minutes. A low voltage indicator is provided on the LCD 
display to indicate the need for manual recharging. 


28623 Microchannel plate streak camera. Wang, C.L. 
US Patent Application 6655, 499. 28 Sep 1984. 13p. Con- 
tract W-7405-ENG-48. 

An improved streak camera in which a microchannel plate 
electron multiplier is used in place of or in combination with the 
photocathode used in prior streak cameras. The improved streak 
camera is far more sensitive to photons (uv to gamma-rays) than 
the conventional x-ray streak camera which uses a photocathode. 
The improved streak camera offers gamma-ray detection with high 
temporal resolution. It also offers low-energy x-ray detection with- 
out attenuation inside the cathode. Using the microchannel plate in 
the improved camera has resulted in a time resolution of about 150 
ps, and has provided a sensitivity sufficient for 1000 keV x-rays. 


28624 Wide-range radiation dose monitor. Kopp, M.K. 
(to Dept. of Energy). US Patent Application 6-652,395. 20 
Sep 1984. 12p. Contract AC05-84OR21400. 

A radiation dose-rate monitor is provided which operates in 
a conventional linear mode for radiation in the 0 to 0.5 R/h range 
and utilizes a nonlinear mode of operation for sensing radiation 
from 0.5 R/h to over 500 R/h. The nonlinear mode is achieved by 
a feedback circuit which adjusts the high voltage bias of the pro- 
portional counter, and hence its gas gain, in accordance with the 
amount of radiation being monitored. This allows compression of 
readout onto a single scale over the range of 0 to greater than 500 
R/h without scale switching operations. 


28625 Apparatus and method for identification of matrix 
materials in which transuranic elements are embedded using 
thermal neutron capture gamma-ray emission. Close, D.A.; 
Franks, L.A.; Kocimski, S.M. (to Dept. of Energy). US 
Patent Application 6-641,522. 16 Aug 1984. 26p. Contract 
W-7405-ENG-36. 

An invention is described that enables the quantitative simul- 
taneous identification of the matrix materials in which fertile and 
fissile nuclides are embedded to be made along with the quantita- 
tive assay of the fertile and fissile materials. The invention also en- 
ables corrections for any absorption of neutrons by the matrix ma- 
terials and by the measurement apparatus by the measurement of 
the prompt and delayed neutron flux emerging from a sample after 
the sample is interrogated by simultaneously applied neutrons and 
gamma radiation. High energy electrons are directed at a first 
target to produce gamma radiation. A second target receives the re- 
sulting pulsed gamma radiation and produces neutrons from the 
interaction with the gamma radiation. These neutrons are slowed 
by a moderator surrounding the sample and bathe the sample uni- 
formly, generating second gamma radiation in the interaction. The 
gamma radiation is then resolved and quantitatively detected, pro- 
viding a spectroscopic signature of the constituent elements con- 
tained in the matrix and in the materials within the vicinity of the 
sample. (LEW) 


28626 Reduction of reabsorption effects in scintillators 
by employing solutes with large Stokes shifts. Harrah, L.A.; 
Renschler, C.L. (to Dept. of Energy). US Patent Applica- 
tion 6-636,655. 1 Aug 1984. 26p. Contract AC04- 
76DP00789. 

A radiation or high energy particle responsive system useful 
as a scintillator comprises, a first component which interacts with 
radiation or high energy particles to emit photons in a certain first 
wavelength range, and at least one additional solute component 
which absorbs the photons in said first wavelength range and there- 
upon emits photons in another wavelength range higher than said 
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first range. An improvement is provided wherein at least one of 
said components absorbs substantially no photons in the wavelength 
range in which it emits photons, due to a large Stokes shift caused 
by an excited state intramolecular rearrangement. 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


REFER ALSO TO CITATION(S) 27651, 28598 


28627 (SAND—85-0134C) Single event upset rate esti- 
mates for a 16-K CMOS SRAM. Browning, J.S. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1985. Contract 
AC04-76DP00789. 17p. (CONF-850711—1). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE85006976. 

From 22. annual conference on nuclear and space radiation 
effects; : ome, CA, USA S Jul 1985). 

‘A radiation-hardened 16-K CMOS SRAM has been devel- 
oped for satellite and deep space applications. The RAM memory 
cell was modeled to predict the critical charge, necessary for 
single-particle upset, as a function of temperature, total dose, and 
hardening feedback resistance. Laboratory measurements of the 
single event cross section and effective funnel length were made 
using the Lawrence Berkeley Laboratory's 88-inch cyclotron to 
generate high energy krypton ions. The combination of modeled 
and measured parameters permitted estimation of the upset rate for 
the ramcell, and the mean-time-to-failure for a 512-K word, 22-bit 
memory system employing error detection and correction circuits 
while functioning in the Adam's "90% worst case” cosmic ray en- 
vironment. 


(SAND—85-0821C) Rapid annealing 
ture-compensated, precision voltage references following fast- 
neutron irradiation. Fischer, T.A.; Williams, R.A. (Sandia 
National Labs., Albuquerque, NM (USA)). 1985. Contract 
AC04-76DP00789. 8p. (CONF-850711—8). NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE85009821. 

From 22. annual conference on nuclear and space radiation 
effects; Monterey, CA, USA (22 Jul 1985). 

Substantial, short-term voltage variations have been ob- 
served during the rapid annealing of twin-junction, temperature- 
compensated, precision voltage references (TC PVRs) immediately 
following exposure to fast-neutron bursts of up to 4 x 10" n/cm* 
The short term recovery has been found to be dominated by minor- 
ity carrier lifetime reduction in the forward biased junction of this 
composite junction device. The shape of the annealing curve has 
been obtained and found to be roughly independent of neutron 
fluence in the range from 1 to 4 x 10% n/cm?. 


28629 (SAND—85-7182C) Circuit approaches to increas- 
ing SRAM performance in total dose environments. Bhuva, 
B.L.; Diehl-Nagle, S.E. (North Carolina State Univ., Ra- 
leigh (USA). Dept. of Electrical and Computer Engineer- 
ing). 1985. Contract AC04-76DP00789. 6p. (CONF- 
850711—6). NTIS, PC A02/MF A0Ol; GPO Dep. File 
Number DE85009441. 

From 22. annual conference on nuclear and space radiation 
effects; Monterey, CA, USA (22 Jul 1985). 

Performance degradation of CMOS SRAM circuits in total 
dose environments has been studied by computer simulations. Dif- 
ferent failure modes are discussed and new approaches for perform- 
ance improvements are presented. 


28630 (SAND—85-7183C) Analysis of transient radiation 
upset in a 16K SRAM. Massengill, L.W.; Diehl-Nagle, S.E. 
(North Carolina State Univ., Raleigh (USA). Dept. of Elec- 
trical and Computer Engineering). 1985. Contract AC04- 
76DP00789. 1lp. (CONF-850711—5). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85009442. 

From 22. annual conference on nuclear and space radiation 
effects; Monterey, CA, USA (22 Jul 1985). 

‘Computer simulations of the transient radiation induced rail 
span collapse effect in the SA3240 16K SRAM have been per- 
formed. Simulated bit maps of the upset RAMcell locations show 
the dose-rate level which causes the onset of information upset and 
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the progression of the information loss across the memory array. 
Comparisons of simulated and experimental dose-rate upset levels 
for several radiation pulse widths show good agreement. 


28631 Transient response of a small-signal microwave 
GaAs FET to x-rays. Castle, J.G.; Armendariz, M.G 
Schuster, G.R.; Smith, D.R. (Sandia National Eabocilocien, 
Albuquerque, NM 87185). IEEE (Institute of Electrical and 

Electronics Engineers) Transactions on Nuclear Science; NS- 
31: No. 6, 1596-1598(Dec 1984). 

Microwave power output of a submicron-gate GaAs FET, 
containing no buffer layer, is observed to recover within one hun- 
dred nanoseconds after the x-ray pulse from a FEBETRON 705 
source. The FET is formed by implanting ions into the substrate, 
grown with a liquid encapsulated Czochralski method and doped 
lightly with chromium. 


28632 A comparison of conventional ©Co testing and low 
dose-accumulation-rate exposure of metal-gate CMOS IC’S. 
Roeske, S.B.; Edwards, W.H.; Gammill, P.E.; Puariea, J.W.; 
Zipey, J.W. (Sandia National ‘Laboratories, Electromagnetic 

pplications Division 2322, Albuquerque, NM 87185). 
TERE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-31: No. 6, 1582- 
1584(Dec 1984). 

Data are presented for the CD4000 family of Hi-Rel, rad- 
hard, metal-gate CMOS ICs which show a much greater tolerance 
to low dose-rate ionizing radiation than that observed with “con- 
ventional rate” (approximately 10° rad(Si)/hr) Co testing. Data 
obtained using conventional rate ©Co irradiations followed by 
either a 24-hour, high-temperature (100°C) anneal or a 65-day, 
room temperature anneal are in good agreement with data obtained 
by exposing similar parts at a low dose-accumulation rate (daily 
17second, 5000 rad(Si) exposures) for 200 consecutive days. Graphs 
of thresholds, output drive, and propagation delay for both low do- 
seaccumulation rate and conventional rate exposures are included. 


Neyman-Pearson and Bayes interval estimates for 
Seatsteraudinaas tien R.M.; Ryl, P.; Williams, J.W. 
(Booz Allen & Hamilton Inc., 2309 Renard Place, S.E., 
Suite 301, Albuquerque, NM 87106). ZEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-31: No. 6, 1576-1579(Dec 1984). 

This paper compares confidence intervals for single and mul- 
tistage sampling schemes with Bayesian interval estimates obtained 
with a uniform prior distribution. Examples are presented in graphi- 
cal form for sampling by attributes from an infinite population, or 
from a finite population with replacement. A general proof is given 
that the Neyman-Pearson confidence level associated with a confi- 
dence interval for the binomial parameter p will be no greater than 
the Bayesian confidence level calculated using a uniform prior dis- 
tribution. A demonstration is provided for a fact published earlier, 
viz., that the Bayesian prior distribution can be selected so as to 
provide equality between one-sided Neyman-Pearson and Bayesian 
confidence bounds. Applications to EMP analysis are discussed in 
the final section. 


28634 A comparison of ionizing radiation and hot elec- 
tron effects in MOS structures. Mikawa, R.E.; Lenahan, 
P.M. (Sandia National Laboratories, Albuquerque, New 
Mexico 87185). IEEE (Institute of Electrical and Electronics 
Engineers) Transactions on Nuclear Science; NS-31: No. 6, 
1573-1575(Dec 1984). 

The authors use electron spin resonance to compare the ef- 
fects of electron injection and gamma radiation on MOS devices. 
Electron injection is similar to ionizing radiation in that in both 
cases P /sub b/ centers are generated at the Si/SiO. interface. 
However, the effects are not identical; although ionizing radiation 
creates E’ centers in the SiQ2, they are unable to observe any E’ 
generation in oxides subjected to electron injection. 


28635 Correlating the radiation response of MOS capaci- 
tors and transistors. Winokur, P.S.; Dressendorfer, P.V.; 
McWhorter, P.J.; Schwank, J.R.; Turpin, D.C. (Sandia Na- 
tional Laboratories, Albuquerque, NM 87185). JEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-31: No. 6, 1453-1460(Dec 1984). 

A new technique is presented for separating the threshold- 
voltage shift of an MOS transistor into shifts due to interface states 
and trapped-oxide charge. Using this technique, the radiation re- 
sponses of MOS capacitors and transistors fabricated on the same 
wafer are compared. A good correlation is observed between p- 
substrate capacitors and n-channel transistors irradiated at 10 V, as 
well as between n-substrate capacitors and p-channel transistors ir- 
radiated at 0 V. These correlations were verified for samples 
having large variations in the amount of radiation-induced trapped 
holes and interface states. An excellent correlation is also observed 
between n-channel capacitors and n-substrate transistors irradiated 
under positive bias. The use of capacitors separately fabricated on 
control wafers for potential use in process development or monitor- 
ing is clearly demonstrated. 


28636 Physical mechanisms contributing to device "RE- 
BOUND". Schwank, J.R.;  Dressendorfer, P.V:; 
McWhorter, P.J.; Sexton, F.W.; Turpin, D.C.; Winokur, 
P.S. (Sandia National Laboratories, Division 2144, Albu- 
querque, New Mexico 87185). IEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-31: No. 6, 1434-1438(Dec 1984). 

The physical mechanisms that produce rebound have been 
identified. The positive increase in threshold voltage during a bias 
anneal is due to annealing of oxide trapped charge. Rebound can be 
predicted by measuring the contribution to the threshold voltage 
from radiation-induced interface states immediately after irradiation. 


28637 Transient radiation upset simulations of CMOS 
memory circuits. Massengill, L.W.; Diehl-Hagle, S.E. (De- 
partment of Electrical and Com eputer Engineering, North 
Carolina State University, Raleigh, NC 27695-7911). IEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-31: No. 6, 1337-1343(Dec 1984). 

A computer simulation technique has identified and modeled 
a dominant mechanism for transient ionizing radiation induced logic 
upset in certain CMOS integrated circuits. This mechanism, termed 
‘rail span collapse’ here, has accounted for the discrepancy between 
simulated upsets of these circuits using only local radiation induced 
photocurrents and the experimentally observed upset dose-rate 
levels. 


4403 Miscellaneous Instruments 
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28638 (BDX—613-3265) Evaluation of coordinate meas- 
uring machines. Final report. Russell, R.J. (Allied Corp., 
Kansas City, MO (USA). Bendix Kansas City Div.). May 
1985. Contract AC04-76DP00613. 46p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85011712. 

The goal of this project was to develop and implement a 
method which evaluates large coordinate measuring machines 
(CMM) and estimates their measuring capabilities within a specified 
work volume. Five CMMs were selected for evaluation. The meth- 
odology used to evaluate them, along with the test results, were 
discussed in a previous report. The data reduction method previ- 
ously used was found to have several restrictions that limited its 
usefulness. A new method which has been implemented is discussed 
in this report. Three of the machines previously evaluated have 
work volumes far in excess of the standards previously used. A 
larger standard was designed, fabricated, and used to obtain the 
data required to complete the project goal. This device was used to 
estimate the precision and uncertainty of the three large CMMs. 
The results are reported. A technique which uses a small ball plate 
at several locations to estimate capability was tested on one of the 
three machines. The results were compared with those obtained 
with the large ball plate. The results were almost identical, but the 
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recommended calibration method is to use a standard that covers 
the work zone of the CMM being evaluated. 


28639 (BDX—613-3267) Improved coordinate measuring 
machine calibration and control. Russell, R.J. (Allied Corp., 
Kansas City, MO (USA). Bendix Kansas City Div.). May 
1985. Contract AC04-76DP00613. 58p. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE85012053. 

A method for calibrating and controlling the volumetric ac- 
curacy of a coordinate measuring machine (CMM) is discussed. 
The calibration standard required to implement this method has 
been designed and fabricated and its physical parameters evaluated. 


28640 (CONF-8505102—1) Failure mechanisms in metal- 
sheathed thermocouples. Herskovitz, M.B. (Oak Ridge Na- 
tional Lab., TN (USA)). 22 May 1985. Contract ACO05- 
840R21400. Sp. NTIS, PC A02/MF AOl; 1; GPO Dep. 
File Number DE85011929. 

From ASTM committee on effects of temperature on the 
properties of metals; Los Angeles, CA, USA (22 May 1985). 

This paper addresses industrial use of metal-sheathed ther- 
mocouples and does not consider sophisticated, one-of-a-kind re- 
search or test performance applications. Failures can result because 
of shortcomings in design, fabrication, installation, operation, and 
maintenance. These observations are based on personal laboratory 
and field experience and on information from several suppliers and 
users. Investigating the failure mechanisms of metal-sheathed ther- 
mocouples is important because if we can reduce the failure rate, 
we can reduce product cost, and improve quality while becoming 
more efficient and cost effective. Failure mechanisms can be 
grouped according to the primary cause of failure: mechanical, 
chemical, electrical, and thermal. 


28641 (DOE/DR/00789—T108) IEA-SSPS CRS calibra- 
tion report: calibration of relevant measuring sensors. Brin- 
ner, A. (Deutsche Forschungs- und Versuchsanstalt fuer 
Luft- und Raumfahrt e.V., Stuttgart (Germany, F.R.)). Jul 
1984. Contract AC04-76DR00789. 72p. NTIS, PC A04/MF 
AO0l; 1; GPO Dep. File Number DE85010174. 

The results of tests on thermocouples and their cables are 
presented. Twelve thermocouples were recalibrated and ten cables 
including the transformation mV-output into current-signal, the 
transformation of the current-signal into binary code and the con- 
version of the binary figure into real temperature were examined. 
The outputs of all thermocouples resulted in a deviation from the 
ideal value. Sodium flow meters were also calibrated and tested, 
and the results are included. 


28642 (FVE-OUNK—83-48) Equipment for measuring 
of the stainless steel magnetic susceptibility at 4.2 K. Gemeri, 
F.; Gertsev, K.F.; Shirshov, L.S. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1983. 7p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0Ol. File Number 
DE85700652. 

Submitted to the journal Instrum. Exp. Tech. . 

Apparatus for recording magnetization curves of construc- 
tion materials at 4.2 K is described. Results of measuring the mag- 
netic characteristics of the steel-12Khi18N10T are presented. The 
designed apparatus for recording magnetization curves using the 
Fietz method allows one to carry out measurements in the standard 
transport Dewar flask with an aperture 22 mm in diameter. The 
measurement error doesn’t exceed 4%. 


28643 (IPNO-DRE—83-03) Molecular and atomic ion 
detection in mass measurements by time of flight. Desorption 
multiplicity by *°*Cf fission fragments. Della Negra, S.; 
Lorthiois, L.; Le Beyec, Y.; Mac Farlane, R. (Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire). 
1983. 22p. (In French). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85780900. 

A method of time-of-flight mass detection (75*Cf plasma de- 
sorption) is described and the electronic device is described. Some 
results about high mass molecular ions are given. 
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28644 (JINR—13-84-145) New development of analog-to- 
digital converters. Bogdzel, A.A.; Tishin, V.G.; Pho Duc 
Toan. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Neutron Physics). 1984. 4p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE85700957. 
The 13 and 10 bit analog-to-digital converter (ADC) has 
been developed to apply to the measurement centre of Laboratory 
of Neutron Physics. The frequency of the oscillator is 100 MHz 
and 50 MHz. The units is realized in CAMAC standard. In the 10 
bit ADC the data and control signals interchange both with 
CAMAC dataway or with an external device by the panel connec- 
tor placed on the front panel of the unit. The description, technical 
characteristics and electrical circuits of the ADC are presented. 


28645 (JINR—R-14-83-898) Small-angle neutron scatter- 
ing installation based on time-of-flight method on IBR-2 reac- 
tor. Vagov, V.A.; Kunchenko, A.B.; Ostanevich, Yu.M.; Sa- 
lamatin, I.M. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics). 1983. 12p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE85700952. 

Small-angle neutron scattering installation oriented on solv- 
ing the structural problems of solid state physics, biology, colloid 
chemistry, physics of polymers, study of materials is described. Its 
specific properties are as follows: the use of IBR-2 high flux pulsed 
reactor as a neutron source; the use of time-of-flight method for de- 
termining the neutron wavelength; the use of ring-like multiwire 
3He neutron detector for counting scattered neutrons. The thermal 
neutron flux in a sample reduced to project reactor power 4 MW is 
6.5x107 nxcm™?xs~4. The range of used neutron wavelengths is 0.7- 
4 A. The range of transferred wave-vector is 8x10~*-2.0 A~*. The 
design of small-angle installation, its electronics, software of the 
control module, and experimental data preliminary processing pro- 
cedures are described. The main properties of resolution function 
are presented. As an illustration, the scattering data of some solu- 
tions are given. 


28646 — Electronic digital amperometer. Parth- 
asarathy, R. (Reactor Research Centre, Kal (India)). 
1982. 15p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number 1585900955. 

A digital amperometer was designed and fabricated in this 
laboratory for use in biamperometric titrimetry. Satisfactory tests 
were carried out in the laboratory by the analysis of uranium. The 
instrument holds application potential in plutonium estimation and 
also in the determination of oxygen to metal ratios (O/M) of nucle- 
ar fuel materials. The heart of the instrument is a current to voltage 
converter which converts the amperometric signals from the analy- 
sis cell into precise voltage levels which are displayed in the front 
panel by a digital panel meter (DPM). The instrument provides a 
variable precision millivolt source for the analysis cell which is also 
displayed by a DPM. 


28647 Far-infrared dichroic filters. Nolte, 
D.D.; Lange, A.E.; Richards, P.L. (University of California, 
Berkeley, California 94720). Applied Optics; 24: No. 10, 1541- 
1545(15 May 1985). Contract AC03-76SF00098. 

Filters which serve as dichroic beam dividers are useful for 
certain types of far-infrared photometer. We have used inductive 
cross metal mesh as reflective coatings on solid dielectric Fabry- 
Perot etalons to produce dichroic filters with quality factors in the 
range 3<Q<10. These filters reflect strongly at frequencies below 
the bandpass and retain their well-defined bandpass at angles of in- 
cidence as large as 45°. They have been used to make an efficient 
far-infrared dichroic photometer with six frequency bands between 
10 and 100 cm™*. 


28648 InP:Fe photoconducting device. Hammond, R.B.; 
Paulter, N.G.; Wagner, R.S. (to Dept. of Energy). US 
Patent 4,490,709. 25 Dec 1984. Filed date 6 Dec 1982. vp. 

PAT-APPL-447349. 

A photoconducting device fabricated from Fe-doped, semi- 
insulating InP crystals exhibits an exponential decay transient with 
decay time inversely related to Fe concentration. Photoconductive 
gain as high as 5 is demonstrated in photoconducting devices with 
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AuGe and AuSn contacts. Response times from 150 to 1000 pico- 
seconds can be achieved. 


28649 Time of flight mass spectrometer. Ulbricht, W.H. 
Jr. (to Dept. of Energy). US Patent 4,490,610. 25 Dec 1984. 
Filed date 3 Sep 1982. vp. 

PAT-APPL-414745. 

A time-of-flight mass spectrometer is described in which ions 
are desorbed from a sample by nuclear fission fragments, such that 
desorption occurs at the surface of the sample impinged upon by 
the fission fragments. This configuration allows for the sample to be 
of any thickness, and eliminates the need for complicated sample 
preparation. 


Electrochemical methane sensor. Zaromb, S.; 
Sapa: T.; Stetter, J.R. (to Dept. of Energy). US Patent 
Application 6-644,467. 27 Aug 1984. 26p. Contract W-31- 
109-ENG-38. 

A method and instrument including an electrochemical cell 
for the detection and measurement of methane in a gas by the oxi- 
dation of methane electrochemically at a working electrode in a 
nonaqueous electrolyte at a voltage about 1.4 volts vs R.H.E. (the 
reversible hydrogen electrode potential in the same electrolyte), 
and the measurement of the electrical signal resulting from the elec- 
trochemical oxidation. 


28651 Quantitative determination of mineral composition 
by powder x-ray diffraction. Pawloski, G.A. (to Dept. of 
Energy). US Patent Application 6-639,287. 10 Aug 1984. 
16p. Contract W-7405-ENG-48. 

An external standard intensity ratio method is used for quan- 
titatively determining mineralogic compositions of samples by x-ray 
diffraction. The method uses ratios of x-ray intensity peaks from a 
single run. Constants are previously determined for each mineral 
which is to be quantitatively measured. Ratios of the highest inten- 
sity peak of each mineral to be quantified in the sample and the 
highest intensity peak of a reference mineral contained in the 
sample are used to calculate sample composition. 


28652 Fiber optic moisture sensor. Kirkham, R.R. (to 
Dept. of Energy). US Patent Application 6-637,627. 3 Aug 
1984. 10p. Contract AC06-76RL01830. 

A method and apparatus for sensing moisture changes by uti- 
lizing optical fiber technology. One embodiment uses a reflective 
target at the end of an optical fiber. The reflectance of the target 
varies with its moisture content and can be detected by a remote 
unit at the opposite end of the fiber. A second embodiment utilizes 
changes in light loss along the fiber length. This can be attributed 
to changes in reflectance of cladding material as a function of its 
moisture content. It can also be affected by holes or inserts inter- 
posed in the cladding material and/or fiber. Changing light levels 
can also be coupled from one fiber to another in an assembly of 
fibers as a function of varying moisture content in their overlapping 
lengths of cladding material. 


28653 Capacitance measuring device. Andrews, W.H. Jr. 
(to Dept. of Energy). US Patent oa 6-636,631. 1 
Aug 1984. 13p. Contract AC05-840R2 

A capacitance measuring circuit is aa in which an un- 
known capacitance is measured by comparing the charge stored in 
the unknown capacitor with that stored in a known capacitance. 
Equal and opposite voltages are repetitively simultaneously 
switched onto the capacitors through an electronic switch driven 
by a pulse generator to charge the capacitors during the “on” por- 
tion of the cycle. The stored charge i: compared by summing dis- 
charge currents flowing through matched resistors at the input of a 
current sensor during the “off” portion of the switching cycle. The 
net current measured is thus proportional to the difference in value 
of the two capacitances. The circuit is capable of providing much 
needed accuracy and stability to a great variety of capacitance- 
based measurement devices at a relatively low cost. 
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28654 Characterization of low activities by mass spec- 
trometry. Lagergren, C.R. (Pacific Northwest Lab., Rich- 
land, WA (USA)). pp 65-70 of Low-level counting. Pro- 
ceedings of the second international conference Low Ra- 
dioactivities '80, High Tatras 1980. Povinec, P. (ed.). Bratis- 
lava, Czechoslovakiaj WEDA, Publishing House of the 
Slovak Academy of Sciences (1982). (CONF-801186—). 

From International conference on low-level activity meas- 
urement: low activities; Strbske Pleso, Czechoslovakia (24 Nov 
1980). 

; The successful use of mass spectrometry in the detection and 
measurement of very small quantities of specific elemental nuclides 
depends on the existence of an efficient ionization mechanism for 
the element of interest and the degree to which interfering mass 
spectra can be suppressed. In case of transuranic elements, surface 
ionization mass spectrometry coupled with appropriate sample puri- 
fication procedures was very successfully applied. The critical fea- 
tures of the instrumentation, techniques and procedures used in this 
application at the Pacific Northwest Laboratory is discussed and 
the practical limitations of the measurement process identified. 
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28655 Shear wave transducer for boreholes. Mao, N.H. 
(to Dept. of Energy). US Patent Application 6-643,348. 23 
Aug 1984. 24p. Contract W-7405-ENG-48. 

A technique and apparatus is provided for estimating in situ 
stresses by measuring stress-induced velocity anisotropy around a 
borehole. Two sets each of radially and tangentially polarized 
transducers are placed inside the hole with displacement directions 
either parallel or perpendicular to the principal stress directions. 
With this configuration, relative travel times are measured by both 
a pulsed phase-locked loop technique and a cross correlation of di- 
gitized waveforms. The biaxial velocity data are used to back-cal- 
culate the applied stress. 
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28656 (LA-UR—85-1176) Static high pressure study of 
nitric oxide chemistry: proposed mechanism for nitric oxide 
detonation. Swanson, B.I.; Agnew, S.F.; Greiner, N.R. (Los 
Alamos National Lab., NM (USA)). 1985. Contract W-7405- 
ENG-36. 10p. (CONF-850706—16). NTIS, PC A02/MF 
AO0l; 1; GPO Dep. File Number DE85010795. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The chemistry of nitric oxide under static high pressure con- 
ditions has been studied using diamond anvil cells and spectrosco- 
pic methods. Pressurized samples warmed rapidly to room tempera- 
ture undergo facile disproportionation to form N2O, N2Os, N2O,, 
and NO*NOs~. Nitric oxide maintained at 80 K is observed to 
react at ca. 2.5 GPa to form, dominantly, N2, Oz, and NO* NOs~. 
The complex chemistry of nitric oxide is best explained in terms of 
two competing primary reaction mechanisms involving the direct 
formation of Nz and Os, and disproportionation to form N2O and 
NO*NOs~. The disproportionation reaction, which is favored 
under higher temperature conditions, releases two-thirds of the 
total energy content, and is believed to be important in the early 
chemistry accompanying shock-initiation of nitric oxide. Laborato- 
ry scale detonation studies, where the gaseous products are ana- 
lyzed spectroscopically, show evidence for, dominantly, dispropor- 
tionation and a small amount of N2/O2 production. This study 
points to the importance of condensed phase concerted reactions as 
well as ions and ionic reaction mechanisms in the shock initiated 
detonation of HE’s. 14 refs., 3 figs., 1 tab. 


28657 (MHSMP—85-04) Explosive containment study. 
Anthony, J.R.; Foster, P.A. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, TX (USA)). Apr 1985. Contract 
AC04-76DP00487. 20p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85011719. 
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The purpose of this study was to determine if a quasi-static 
pressure could be predicted for non-vented LX-13 detonations in 
small containers. The prediction equation proposed by M.G. Vigil 
of Sandia National Laboratories is P = 2254 (w/v). Three alloy 
steel containers were designed to contain the pressures predicted to 
be generated by LX-13 weight-to-volume ratios varying from 0.06:1 
to 3.50:1 1b/ft®%. Two methods were planned to measure internal 
pressures (strain gages on the outside walls and pressure transduc- 
ers penetrating a wall). The strain gages were noisy and too deli- 
cate, therefore, they were not used. The pressure transducers were 
satisfactory but usually were destroyed after one or two tests. The 
predicted pressure varied from about 60 to 7900 psi and linear re- 
gression analysis of the actual data shows a very good curve fit 
with a correlation coefficient of 0.9985. 5 figs., 3 tabs. 


28658 (MLM—3235(OP)) Nuclear magnetic resonance 
study of the intramolecular rearrangement of 2-(5- 
cyanotetrazolato)pentaammine cobalt (III) perchlorate. At- 
talla, A.; Pitre, E.M. (Monsanto Research Corp., Miamis- 
burg, OH (USA). Mound). 11 Mar 1985. Contract AC04- 
76DP00053. Sp. (CONF-8503100—6). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85010810. 

From ADPA meeting; Hilton Head, SC, USA (11 Mar 
1985). 

: The intramolecular rearrangement of 2-[5- 
cyanotetrazolato]pentaammine cobalt (III) perchlorate (CP) to form 
the amidine chelate perchlorate coordination complex has been in- 
vestigated by variable-temperature high-resolution proton nuclear 
magnetic resonance (NMR) spectroscopy. Using a concentration of 
30 wt % CP in perdeuterodimethylsulfoxide [(CDs),SO], the rate of 
formation of the amidine chelate was determined at five different 
temperatures (60, 70, 80, 90, and 100°C). The logarithm of the spe- 
cific rate constant at each temperature was plotted as a function of 
the reciprocal absolute temperature to arrive at the activation 
energy, E/sub a/ (19.5 kcal/mole), for the rearrangement process. 4 
refs., 4 figs., 1 tab. 


28659 (MLM—3238(OP)) Electrochemistry of hexani- 
troazobenzene (HNAB). Firsich, D.W. (Monsanto Research 
Corp., Miamisburg, OH (USA). Mound). 1985. Contract 
AC04-76DP00053. 4p. (CONF-8503100—3). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85010807. 

From ADPA meeting; Hilton Head, SC, USA (11 Mar 
1985). 

, The electrochemical properties of HNAB are explored, in- 
cluding the characterization of its anion, dianion, protonated dian- 
ion and diprotonated dianion by cyclic voltammetry, controlled po- 
tential coulometry, and visible spectroscopy. The acid/base rela- 
tionships of these species are defined. The chemistry demonstrated 
is shown to be useful in exploring the reactivity of HNAB with 
common metals, and is relevant to the synthesis of HNAB. 2 refs., 
5 figs. 


28660 (SAND—83-1025) Burn front velocity as a func- 
tion of pellet density in iron/potassium perchlorate heat pow- 
ders. McCarthy, D.K.; Leslie, W.B.; Dietzel, R.W. (Sandia 
National Labs., Albuquerque, NM (USA)). May 1985. Con- 
tract AC04-76DP00789. 18p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85011448. 

Using optical-electronic methods, burn front velocities have 
been measured for heat pellets of densities which varied between 
2.77 Mg/m* and 4.92 Mg/m*. Velocity was found to decline with 
increasing density above 3.5 Mg/m*. At densities greater than 4.4 
Mg/m§, self quenching of the combustion was frequently observed. 
At densities above 5 Mg/m%, pellets could not be ignited. 


28661 (SAND—84-1741C) Time-resolved spectroscopic 
studies of detonating heterogeneous explosives. Trott, W.M.; 
Renlund, A.M. (Sandia National Labs., Albuquerque, NM 
(USA)). 1985. Contract AC04-76DP00789. 30p. (CONF- 
850706—14). NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85009760. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

Emission spectroscopy and pulsed-laser-excited Raman scat- 
tering methods have been applied to the study of detonating hetero- 
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geneous explosives, including PETN, HMX and HNS. Time-re- 
solved spectra of emission from detonating HNS show the evolu- 
tion of features due to electronically-excited radical species. For 
HNS, the CN(B-X) system near 388 nm has been studied at a wave- 
length resolution of 0.5 A. Boltzmann vibrational temperatures 
have been calculated by comparing the experimental data with 
computer-simulated spectra. These temperatures are consistent with 
the expected trend of detonation temperature as a function of 
charge density. Using 532-nm laser excitation, single-pulse Raman 
scattering measurements have been made at the free surface of det- 
onating HMX and PETN samples. Monotonic attenuation of 
Raman scattering intensity over a 100-ns interval is observed after 
detonation front arrival at the free surface. Depletion of the Raman 
signal occurs prior to significant loss of the scattered laser light. 
The significance of the Raman measurements as a possible probe of 
reaction zone length in detonating explosives is discussed. 21 refs., 
11 figs. 


28662 (SAND—84-1839C) Effects of ae microstruc- 
ture on the shock sensitivity of porous granular explosives. 
Taylor, P.A. (Sandia National Labs., Albuquerque, NM 
(USA)). 1985. Contract AC04-76DP00789. ‘oy (CONF- 
850706—3). NTIS, PC A02/MF A011; GPO Dep. File 
Number DE85008307. 

From 8. international symposium on detonation; Albuquer- 
que, NM, USA (15 Jul 1985). 

The influence of material microstructure on the shock sensi- 
tivity of porous granular explosives is investigated. The analysis is 
based on the assumption that hot spot formation occurs exclusively 
by means of the mechanism of pore collapse due to shock loading. 
Defined within the analysis are the pore size and spacing param- 
eters delta and lambda associated with the initial grain size and den- 
sity respectively and shown to be influential on the shock initiation 
characteristics of the explosive. Results show that hot spots formed 
in explosives with microstructures displaying a delta < 1 exhibit re- 
duced temperatures to the point where they may be sufficiently in- 
adequate to ignite the grain burning process essential to the initi- 
ation process. 21 refs., 2 figs., 4 tabs. 


28663 (SC-DR—70-376) Design, development, and pro- 
duction of the BLU-82/B bomb and BBU-23/B booster. 
Moyer, J.W. (Sandia National Labs., Albuquerque, NM 
(USA)). Jun 1970. Contract AC04-76DP00789. 56p. NTIS, 
PC A04/MF AO1. File Number DE85005981. 

This report discusses the design, development, and fabrica- 
tion of 225 emergency capability, 15,000-pound BLU-82/B slurry 
explosive bombs, for use in southeast Asia as tree-clearing muni- 
tions to create helicopter landing zones, and to provide follow-on 
capability to the modified Air Force, World War II, 10,000-pound 
M-121 bomb. The BLU-82/B utilizes existing Air Force fuzing and 
parachute systems and is delivered by the cargo-extraction mode 
from the C-130 aircraft. 


28664 (SLA—74-0165) Shock initiation and detonation 
properties of homogeneous explosives. Hardesty, D.R.; 
Lysne, P.C. (Sandia National Labs., Albuquerque, NM 
(USA)). May 1974. Contract AC04-76DP00789. 144p. NTIS 
MF A011; 2; GPO Dep. File Number DE85011841. 

In this report the principles of detonation theory are summa- 
rized. Emphasis is placed on those fundamental aspects which bear 
on homogeneous explosive initiation by shock compression and 
steady detonation wave propagation in homogeneous condensed 
phase explosives. The constraints and requirements for the genera- 
tion of Chapman-Jouguet and overdriven detonation waves in pro- 
jectile impact experiments were examined. Shock initiation and det- 
onation wave properties of the representative homogeneous liquid 
explosive, nitromethane, are obtained by application of classical 
detonation theory, the thermal theory of ignition, published chemi- 
cal kinetic data on the unimolecular decomposition rate of nitro- 
methane and fundamental equation of state information on nitro- 
methane obtained in the course of this study. A review and tabula- 
tion of the equation of state information is included. 67 refs., 34 
figs., 2 tabs. 
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28665 (AD—338967/3/XAB) Response of electrical 
power systems to electromagnetic effects of nuclear detona- 
tions. , D.B.; Bostak, R.J. (Army Engineer Research 
and Development Labs., Fort Belvoir, VA (USA)). 26 Jun 
1963. 58p. NTIS, PC A04/MF AOl. 

Report on Operation Sun Beam, Shot Small Boy, Project 
7.5. 

The response of a typical field army electrical power system 
to the electromagnetic pulse was measured at sufficient distance 
from ground zero to prevent damage from blast and thermal ef- 
fects. Twenty channels of a recording oscillograph were used to 
monitor selected variables from -15 seconds to 5 seconds and to 
provide fiducial indications. From analysis of the data, it was deter- 
mined that the electrical power system was shut down by a combi- 
nation of effects such as prompt radiation and effects of the electro- 
magnetic pulse. A failure-mechanism theory was postulated. Labo- 
ratory investigation verified the basic theory. Further laboratory in- 
vestigation, analog computer analysis, and transient circuit analysis 
were conducted to determine the characteristics of the current 
pulse introduced by the power cable necessary to result in the fail- 
ure mechanism. If induced currents in the distribution cable were 
the only cause of power system shutdown, a current pulse of ap- 
proximately 3570 amps maximum would be required. 


28666 (AD—344644/0/XAB) Development and evalua- 
tion of a fallout collector. Schumchyk, M.J.; Crisco, C. 
(Army Nuclear Effects Lab., Edgewood Arsenal, MD 
(USA)). 18 Oct 1963. 53p. NTIS, PC A04/MF AO1. 

The objective of Project 2.13 was to develop and evaluate a 
new fallout collector. This project participated in Operation Sun- 
beam, Shot Small Boy. Fallout collectors were installed adjacent to 
Project 2.9 manned instrument stations at 7,200, 15,600, and 28,000 
feet in the expected downwind direction from ground zero. The 
principal areas for which data were obtained were (1) design, pro- 
curement, and fabrication of fallout collectors; (2) field operational 
performance of the instruments; and (3) analysis of fallout samples. 
A discussion of the data obtained is presented. From a mechanical 
and operational analysis, it was concluded that the fallout collector 
evaluated was satisfactory for use on future fallout projects at 
Nevada Test Site (NTS). However, sample analysis data obtained 
were insufficient for final evaluation of collector sampling efficien- 
cy. 


28667 (AD—363577/8/XAB) Gamma radiation as a func- 
tion of distance. Storm, E.; Bemis, E. Jr.; Malik, J.S. (Los 
Alamos Scientific Lab., NM (USA)). Jul 1955. 20p. NTIS, 
PC A02/MF AOl1. 

Report on Operation Ivy, Project 5.1 (U). Supersedes Rept. 
No. WT-643 (Prelim). 

ilm measurements of gamma-ray exposure vs distance were 
made on both Mike and King. The results show that gamma radi- 
ation from large-yield devices cannot be scaled directly from meas- 
urements of nominal-size devices, and that the effect of the shock 
wave and the cloud rise must be taken into consideration. For the 
550-kt King shot, the gamma-ray exposures were about 1.5 to 1.7 
times those expected by scaling directly from a nominal device. For 
the 10-Mt Mike sot, measured values were 30 to 80 times those ex- 
pected from scaling. 


28668 (AD—363622/2/XAB) Pressure-time measure- 
ments in deep water. Thaler, W.J. (Office of Naval Re- 
search, Arlington, VA (USA)). Jan 1953. 46p. NTIS, PC 
A03/MF AO1. 

Report on Operation Ivy, Project 6.7a. 

The objectives of Project 6.7a were (1) to obtain the pres- 
sure-time history of the underwater pressures as a function of range 
in deep water from the Mike shot of Operation Ivy and (2) to at- 
tempt a correlation of these data with the basic problem of air- 
earth-water coupling of blast waves and possible effects to be ex- 
pected on underwater ordnance. At the conclusion of the Mike 
shot, none of the instrumentation was recovered. Therefore no 
positive results are available. The following possible explanations of 
the loss of the instrumentation are presented: (1) The water column 
thrown up from the Mike shot (assuming a 10-Mt yield over a free 
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water surface) would have had a radius of 9160 ft. The accompany- 
ing inward motion of the water in the adjacent area would extend 
considerably farther out. The tuna can and may have gone up the 
spout. Discussions with authorities in this field have led the Project 


. Officer to believe that this is the most plausible explanation for the 


loss of equipment. (2) The underwater pressures were so great at 
the ranges in question that the tuna cans were ruptured below the 
water line and sank. 


28669 (AD—363638/8/XAB) Heavy nuclides in bomb 
debris. Browne, C.I. (Los Alamos Scientific Lab., NM 
(USA)). Mar 1953. 88p. NTIS, PC A05/MF A011. 

This report presents the results of the work of personnel of 
the Argonne National Laboratory, the Los Alamos Scientific Labo- 
ratory, and the University of California Radiation Laboratory on 
the heavy nuclides formed in the detonation of the Mike bomb of 
Operation Ivy. Many problems in the identification of the atomic 
number and mass number of the activities found in the debris have 
not yet been solved and, indeed, may well require another year of 
work on the debris before firm assignments are obtained. This 
report offers an interim statement of the conclusions which are 
available as a result of the primary work on the debris. 


28670 (AD—363641/2/XAB) Technical photography. 
(Edgerton, Germeshausen and Grier, Inc., Boston, MA 
(USA)). Jul 1954. 101p. NTIS, PC A06/MF AO1. 

Report on Operation IVY (U). 

The following photographic activities on Operation Ivy 
were carried out: (1) Determine fireball yield from high-speed cam- 
eras and Rapatronics. (2) Record cloud-rise and -drift phenomena. 
(3) Determine luminous emittance of the fireball. (4) Determine 
time to the minimum by means of Bhangmeters. (5) Determine posi- 
tion of burst for King shot. (6) Record mortar and gun bursts for J- 
10. (+7) Record water wave from Mike shot. (8) Record smoke 
rocket trails on King shot. (9) Record the television monitor screen 
on Mike shot from M-1 hr to zero time. (10) In addition, an experi- 
mental GMX-9 camera, an experimental Telescopic Rapatronic 
camera, and an image-converter camera were tested. 


28671 (DOE/OR/21400—T114) Civil defense implica- 
tions of nuclear winter. Chester, C.V.; Broyles, A.A. (Oak 
Ridge National Lab., TN (USA)). 1984. Contract AC05- 
840R21400. 5p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE84016695. 

Possible effects of Nuclear Winter on the world's population 
are summarized. The implications of these effects for strategic 
weapons planning and civil defense measures are discussed. (ACR) 


28672 S.1029: a bill that may be cited as the National 
Defense Authorization Act for fiscal year 1986. Introduced in 
the Senate of the United States, Ninety-Ninth Congress, First 
Session, April 29, 1985. Washington, DC; Government 
Printing Office (1985). 169p. 

The National Defense Authorization Act for Fiscal Year 
1986 (S.1029) authorizes the Department of Defense (DOD) per- 
sonnel levels, military construction, research and development pro- 
grams on national security by DOE, and civil defense. Title I out- 
lines procurement levels for aircraft, missiles, ammunition, and 
other items for each of the military branches and defense agencies. 
The bill also extends the North Atlantic Treaty Organization 
(NATO) Airborne Warning and Control System (AWACS). Title 
II authorizes research, development, and testing funds for the 
Armed Forces, while Title III allocates funds for operating and 
maintaining each of the services. There are line item figures for 
each of the miliary facilities. Subsequent titles cover personnel ap- 
propriations for housing, educational loans, allowances for depend- 
ents, and expenses for both military and civilian personnel; research 
programs at national laboratories and other research facilities; and 
provisions for Civil Defense programs. 
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28673 S.911: a bill to authorize appropriations for the 
Department of Energy for national security programs for 
fiscal year 1986 and fiscal year 1987, and for other purposes. 
Introduced in the Senate of the United States, Ninety-Ninth 
Congress, First Session, April 16, 1985. Washington, DC; 
Government Printing Office (1985). 16p. 

The National Security Programs Authorization Act for 
Fiscal Years 1986 and 1987 (S.911) covers appropriations for seven 
categories of Armed Forces research and development and 70 plant 
and capital equipment projects. The research and development 
budget totals nearly $6.2 billion, while capital appropriations of $3.8 
billion for total capital projects allocate $1.8 billion for the period. 
Funding for research covers weapons, materials, management of 
defense wastes and by-products, verification and control technolo- 
gy, safeguards, security, and naval reactors. Capital projects include 
plant construction and upgrading, site security, and equipment pro- 
curement and upgrading. Title II limits excess payment for any pro- 
gram to 105% of the authorized amount, specifies limits on general 
plant and construction projects, and describes the transfer and 
availability of funds. 
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28674 (DFVLR-FB—85-07) Statistical comparison of 
radar echos of convective precipitation between the northern 
Alps and its foreland. Singler, A. (Deutsche Forschungs- 
und Versuchsanstalt fuer Luft- und Raumfahrt e.V., Koeln 
(Germany, F.R.)). 1985. 20p. (In German). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85751868. 

The frequency of showers and thunderstorms, measured by 
radar, may be used as a parameter of convective activity. The fa- 
vourable geographical position of the DFVLR weather radar (3,2 
cm wave length) near the Alps with plain regions in the northern 
part of its panorama range and mountainous areas in the south 
allows comparisons and quantitative calculations of the echo fre- 
quency in these different orographic regions. The evaluations of 
radar measurements show an enhancement of about 12% (1966) and 
of about 16% (1968) of convective precipitation activity in the 
alpine region compared with the northern plane areas within the 
radar range. 


28675 (DOE/PC/61257—T1) Isotope tracers for coal 
emissions. Final report. Kelly, W.R.; Moore, L.J. (National 
Bureau of Standards, Washington, DC (USA). Inorganic 
Analytical Research Div.). 5 Apr 1985. Contract AI22- 
83PC61257. 34p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
File Number DE85011370. 

Several isotopes have been evaluated for use as tracers in de- 
termining coal emissions from power plants and industrial boilers. 
The executive summary of a proposal for studying the feasibility 
and utility of using enriched stable isotopes of born, chlorine, sulfur 
and rare earth as tracers of aerosol from coal-fired power plants is 
included. 5 refs., 6 figs., 2 tabs. 


28676 (N—85-14184) Biogeochemical cycles: interactions 
in global metabolism. Moore, B.; Morowitz, H.; Dastoor, 
M.N. (Jet Propulsion Lab., Pasadena, CA (USA)). Jan 1984. 
Tp. NTIS, PC Al2/MF AO1. 

In JPL, the interaction of global biochemical cycles, 17-24p., 
(N—85-14183 05-42). 

A science that chooses the globe as it fundamental biogeo- 
physical unit forces extraordinary conceptual difficulties. The roles 
of energy flow, matter cycles, carbon cycle, air pollution, global ef- 
fects, air water interactions are discussed. 


28677 (N—85-14191) Nitrogen cycle: atmosphere interac- 
tions. Levine, J.S. (National Aeronautics and Space Admin- 
istration, Hampton, VA (USA). Langley Research Center). 
Jan 1984. 29p. NTIS, PC A12/MF AO01. 
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In JPL, the interaction of global biochemical cycles, 179- 
208p., (N—85-14183 05-42). 

Atmospheric interactions involving the nitrogen species are 
varied and complex. These interactions include photochemical reac- 
tions, initiated by the absorption of solar photons and chemical ki- 
netic reactions, which involve both homogeneous (gas-to-gas reac- 
tions) and heterogeneous (gas-to-particle) rections. Another impor- 
tant atmospheric interaction is the production of nitrogen oxides by 
atmospheric lightning. The nitrogen cycle strongly couples the bio- 
sphere and atmosphere. Many nitrogen species are produced by 
biogenic processes. Once in the atmosphere nitrogen oxides are 
photochemically and chemically transformed to nitrates, which are 
returned to the biosphere via precipitation, dry deposition and aero- 
sols to close the biosphere-atmosphere nitrogen cycle. The sources, 
sinks and photochemistry/chemistry of the nitrogen species, atmos- 
pheric nitrogen species, sources and sinks of nitrous oxide, sources, 
sinks and photochemistry/chemistry of ammonia, seasonal variation 
of the vertical distribution of ammonia in the troposphere, surface 
and atmospheric sources of the nitrogen species, and seasonal varia- 
tion of ground level ammonia are summarized. 


28678 (RISO-M—2493) Atmospheric boundary modeling. 
Jensen, N.O. (Risoe National Lab., Roskilde (Denmark)). 
Mar 1985. 80p. NTIS (US Sales Only), PC AOS5/MF AO1. 
File Number DE85751679. 

The present report gives a summary of some important as- 
pects of Atmospheric Boundary Layer Descriptions. In addition to 
the classic stationary horizontally homogeneous situation, simple 
cases of instationarity and inhomogeneity are discussed. Profiles of 
mean quantities, as well as turbulence statistics are dealt with. The 
material included formed the basis of two lectures in the series on 
Pollutant Dispersal at the von Karman Institute 11-15 February 
1985. 


28679 Light scattering and fluorescence by small parti- 
cles having internal structure. Kerker, M.; Chew, H.; 
McNulty, P.J.; Kratohvil, J.P.; Cooke, D.D.; Sculley, M.; 
Lee, M.P. (Clarkson College of Technology, Potsdam, NY). 
Journal of Histochemistry and Cytochemistry; 27: No. 1, 250- 
263(1979). 

Two related, yet distinct queries are considered: 1. How 
does the internal morphology of a small particle affect the elastic 
light scattering signals? An algorithm was devised, accurate for par- 
ticles comparable only to small biological spheres (diameter less 
than 1 pm), which suggests that light scattering is sensitive to inter- 
nal morphology only in the backward directions. Accordingly, ob- 
servations should be obtained in these directions when probing for 
internal morphology. 2. How are fluorescent signals affected when 
the active molecules are variously distributed within small parti- 
cles? One cannot assume that the fluorescent signals are simply pro- 
portional to the number of active molecules contained in the parti- 
cle because there may also be a dependence upon the geometrical 
and optical properties of the particle and upon the particular spatial 
distribution of these molecules within the particle. Indeed, even the 
measured emission spectrum may be affected by such morphologi- 
cal features. Here, too, these calculations are mainly restricted to 
small particles (diameter less than 1 pm) in which the fluorescent 
molecules are isotropic and immobile. Under these conditions the 
effects are quite dramatic. These effects should be considered in 
quantitative procedures which utilize fluorescence for determining 
the concentration of specific molecules in small particles such as bi- 
ological cells. They may provide a clue for discriminating among 
cells which differ morphologically or in which the spatial distribu- 
tion of the fluorescent moiety differs. These effects may be mini- 
mized by utilizing a light source which is polarized perpendicularly 
to the scattering plane. 
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REFER ALSO TO CITATION(S) 26658, 26661, 26663, 26664, 26665, 26684, 
26686, 26911, 27757, 27762, 27869, 27998, 28000, 28356, 28676, 28677, 28718, 
28730, 28738, 28742 


28680 (BNL—35650) Methods for estimating materials in 
infrastructure elements. Torpey, M.R.; Lipfert, F.W. 
(Brookhaven National Lab., Upton, NY (USA)). Aug 1984. 
Contract AC02-76CH00016. 38p. NTIS, PC A03/MF A01; 
1; GPO Dep. File Number DES5011816. 

Methods are reviewed for inventorying amounts and types 
of materials in place in three categories of infrastructure elements: 
utility transmission line towers, bridges, and highway guiderails. No 
computerized data bases were found that can provide all the re- 
quired data, although there is an inventory of highway bridges. 
Thus, a substantial amount of manual labor will be required to in- 
clude these elements in a regional inventory of materials in place. 
Based on New York data, the predominant material type in these 
three categories is painted steel, including painted galvanized steel. 
It may be anticipated that galvanized steel could be relatively more 
important in other, less polluted environments, except for bridges. 
By total surface area, bridges appear to slightly outweigh transmis- 
sion line towers in order of importance, but this will vary by state, 
depending on numbers of and density of highways. For less densely 
populated states, bridges may be even more important, say by a 
factor of 10, although these structures may be exposed to a less 
severe environment in less densely populated areas. It is recom- 
mended that the 1985 Materials Damage Assessment include sur- 
face area estimates for utility towers and bridges, by county. 3 figs., 
5 tabs. 


28681 (BNL—36089) Atmospheric modeling of organics 
for risk assessment: a chemist's view. Gaffney, J.S. (Brookha- 
ven National Lab., Upton, NY (USA)). 1985. Contract 
AC02-76CH00016. 7p. (CONF-850280—1). NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE85009770. 

From DOE workshop on atmospheric modeling III: toxic 
organics; La Jolla, CA, USA (11 Feb 1985). 

An overview of some of the approaches used in the research 
of organic atmospheric chemistry is presented. Attention was given 
to the need for evaluation of secondary organic toxin production in 
the atmosphere, and to identification of areas where problems may 
occur in their modeling. 6 refs. 


28682 (CONF-850210—4) Carbon dioxide and climate: 
potential impacts. Hall, M.C.G. (Oak Ridge National Lab., 
TN (USA)). 1985. Contract AC05-840R21400. 20p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE85009473. 
From 12. annual WATTec energy conference and exhibi- 
tion; Knoxville, TN, USA (12 Feb 1985). 
The paper discusses the CO, problem in terms of the order 


of magnitude of the global warming, climate feedbacks, and general 
circulation models. The reliability of climate model projections is 
estimated. (ACR) 


28683 (CONF-8403190—1) Environmental dependence of 
formaldehyde emissions from pressed-wood products: er, 
mental studies and Matthews, T.G.; Reed, T.J. 
Daffron, C.R.; Hawthorne, A.R. (Oak Ridge National Lab., 
TN (USA)). 1984. Contract AC05-840R21400. 47p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE85011405. 

From 18. International Particleboard Association symposi- 
um; Pullman, WA, USA (1 Mar 1984). 

An environmental chamber study has been performed to 
evaluate the dependence of formaldehyde (CH2O) emissions from 
weak emitting particleboard underlayment and decorative hard- 
wood plywood paneling materials on temperature, relative humidi- 
ty (RH), and CH2O vapor concentration. A broad range of temper- 
ature and humidity conditions from those of benign climate con- 
trolled dwellings to those of harsh summer periods are used. To 
evaluate the experimental data, two CH2O emission models are de- 
veloped from a simple mass transport theory of the bulk-vapor in- 
terphase at the surface of pressed-wood products, Model I examines 
the change in CH2O concentration inside a single compartment 
containing a single CH2O emitter as a function of temperature, RH 
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and air exchange/loading (N/L) ratio. At a constant N/L = 
m/h, the experimental results indicate a 4 to 6-fold increase in 
CH2O concentration between 23°C, 50% RH and 38°C, 68% RH. 
An evaluation of the particleboard emissions data of Berge et al. 
using Model I provides similar results to those obtained in our 
study. Model II evaluates the change in CH2O emission rate of the 
test products as a function of temperature, RH, and the CH2O 
vapor concentration resulting from potentially one or more sources. 
This model is designed to be incorporated in indoor air pollutant 
concentration models for treatment of multiple emission sources. 
The results indicate a potential 10 to 30-fold increase in CH,O 
emission rate between 23°C, 50% RH and 38°C, 68% RH at a con- 
stant CH2O vapor concentratin of 0.1 ppM. The results for both 
Models I and II indicate potential 1.5- and 4-fold inter-product vari- 
ation in the temperature and RH dependence of the CH2O emis- 
sions, respectively. This report presents the results of the first of 
two environmental parameters studies for CH2O emissions from 
pressed-wood products. 16 refs., 4 figs., 9 tabs. 


28684 (CONF-8505118—1) Numerical simulation of 
chemical and physical properties of cumulus clouds. Lee, IY. 
(Argonne National Lab., IL (USA)). 1985. Contract W-31- 
109-ENG-38. 19p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85009744. 

From Atmospheric sciences and applications to air quality 
international specialty conference; Seoul, Korea (20 May 1985). 

Numerical simulations have been carried out with a model 
consisting of aqueous chemical reactions, and dynamic and micro- 
physical processes of cumulus clouds. The model computes tempo- 
ral and spatial variations in dynamic parameters, chemical species 
concentrations, particle spectral evolution, and pH values for drops 
of different sizes. A preliminary simulation produces dynamic char- 
acteristics typical of fair-weather cumulus. The in-cloud decrease in 
SO2 concentration occurs mainly in the upper part of the cloud, 
where the decrease approaches 50%, while the corresponding SO: 
decrease in the near-cloud environment is about 9% during the 30 
minutes of real time simulation. The dominant SO: oxidation path- 
way is kinetic oxidation by H2O2. For the case simulated, the drop- 
let pH ranges between 4.4 and 4.9 for drops larger than about 20 
pum in radius, while the pH of submicron evaporating droplets can 
decrease below 2.0. 10 refs., 9 figs., 1 tab. 


28685 (DFVLR-FB—85-03) Investigation of the air pollu- 
tion impact in Eastern Bavaria - measurement results from 
August and September 1984, Paffrath, D.; Peters, W.; Lidl, J. 
(Deutsche Forschungs- und Versuchsanstalt fuer Luft- und 
Raumfahrt e.V., Koeln (Germany, F.R.)). 1985. 138p. (In 
German). NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE85751865. 

Measurement results of the spatial distribution of SOn, 
NOsub(x), Os and particles, obtained by using mobile platforms 
(aircraft, van), are presented and discussed. In the course of the de- 
scription of the measurement missions and of the discussion of the 
results, it is attempted to explain the distribution of impact of the 
various components in connection with meteorological conditions 
and with the influence of local pollution sources. 


28686 (DFVLR-MITT—85-02) Absolute calibration of 
SO. and NOsub(x) analyzers by photometric methods. Paf- 
frath, M. (Deutsche Forschungs- und Versuchsanstalt fuer 
Luft- und Raumfahrt e.V., Koeln (Germany, F.R.)). 1985. 
57p. (In German). NTIS (US Sales Only), PC A04/MF 
AOl1. File Number DE85751867. 

For the investigation of chemical processes in the atmos- 
phere it is necessary to use monitors which are calibrated very pre- 
cisely. The accuracy of normally used calibration gas standards or 
permeation tubes is not sufficient in most cases of calibration. Two 
photometric methods are described which allow a reliable calibra- 
tion of flame photometer detectors (for measurement of SO2) and of 
chemoluminescent analyzers (for measurement of NOsub(x)). 
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28687 (EPRI-EA—3755) Summary of results and conclu- 
sions for the EPRI Plume Model Validation and Development 
Project: moderately complex terrain site. Final report. 
Bowne, N.E.; Londergan, R.J. (TRC Environmental Con- 
sultants, Inc., East Hartford, CT (USA)). May 1985. 184p. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T185920641. 

This report provides an overview of the project and summa- 
ry of the results and conclusions from field measurements. Three 
Gaussian models, commonly used for operational and requlatory 
purposes, and a numerical simulation model with first-order closure 
were tested against measured ground-level plume concentrations. 
The Gaussian models predicted the highest five percent of the 
hourly concentration within 10% but they did not predict these 
concentrations at either the time or location observed. They under- 
predicted maxium 3-hour concentrations. The first-order closure 
model predicted ground-level concentration with limited skill, cor- 
relation coefficient 0.5, but underpredicted consistently. The model 
performance results clearly demonstrated important shortcomings 
in all the models tested, including a general inability to estimate 
hour-by-hour ground-level concentrations plus specific deficiencies 
of individual model components. Critical needs for improving 
model performance include better atmospheric stability indicators 
and a better model framework. Sperate analytics have been done 
for each chapter. 


28688 (EPRI-EA—3756) Plume Model Validation and 
Development field measurements: moderatly complex terrain 
site. Final report. Cher, M.; Littmen, F.E.; McDade, C.E.; 
Schwall, R.J.; Silverstein, J.; Chen, P. (Rockwell Interna- 
tional Corp., Newbury Park, CA (USA). Environmental 
Monitoring and Services Center). May 1985. 79p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T185920650. 

Field data for validating plume models were collected in and 
around the Bull Run Steam Plant during two four-week periods be- 
tween July and October, 1982. The field measurements were the 
second phase of the Plume Model Validation and Development 
(PMV & D) program. The Bull Run Steam Plant is located near 
Oak Ridge, Tennessee, and the area is described as the "Moderately 
Complex Site” to distinguish it from the “Plains Site” in eastern Illi- 
nois, which was the scene of the first phase of the PMV & D study 
conducted in 1980-81. The measurement program consisted of a set 
of meteorological, source, aerometric, and tracer measurements to 
track and characterize the plume. The tracer measurements consti- 
tuted the largest portion of the total effort, and it involved the re- 
lease of SFe tracer gas from the stack, and the sampling and analy- 
sis of nearly 64,000 air samples collected over a test period of 324 
hours. The report describes the types and quantity of data delivered 
to the data processing contractor and the additional supporting 
documents and descriptive reports, including quality assurance ac- 
tivities, which are archived at the EMSC. Data capture for most 
meteorological, source, and aerometric channels was above 90%. 
The tracer experiment goal was to collect 200 samples per hour for 
a total of 160 hours per intensive. The goals were largely achieved. 
The measured data were subjected to an extensive internal quality 
assurance and quality control system. A system audit was per- 
formed by the QA team which concluded that the data manage- 
ment practices in the field and in the Computer Center were well 
conceived and executed. Error estimates based on performance 
audits indicated that these were for the most part within acceptable 
range. Estimates of precision for analyses of SFs were between +- 
5.5 to 8% for concentrations above 100 ppt, and +-3 ppt for con- 
centrations below 100 ppt. 3 figs., 27 tabs. 


28689 (EPRI-EA—3758) Plume Model Validation and 
Development Project: differential absorption lidar measure- 
ments of SO. in moderately complex terrain. Final report. 
Hawley, J.G. (SRI International, Menlo Park, CA (USA)). 
May 1985. 82p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T185920637. 

In the second phase of the Plume Model Validation and De- 
velopment Project, SRI International deployed the differential ab- 
sorption lidar (DIAL) system in moderately complex terrain at the 
Tennessee Valley Authority's Bull Run Steam Plant in eastern Ten- 
nessee. The objective was to collect remotely sensed data on the 
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spatial and temporal distributions of sulfur dioxide (SO2) in the 
plume of the power plant. The DIAL system collected 185 h of 
data from 1 to 4 km downwind of the power plant from late July 
to mid-October 1982. Plumes as small as 100 m across and as large 
as 1 km wide and 1 km high were measured 1 km downwind. 
Many of the data were obtained under unstable atmospheric condi- 
tions and yielded much information on the vertical structure of 
plumes under convective conditions. SO. values of the order of 50 
ppB to several ppM were observed in the plume. The DIAL 
system detected no strong ground-level contact. Near-ground 
values were low (less than 100 ppB), which seems to indicate weak, 
diffusive mixing rather than direct plume impact with the earth. 
These data will be compared to regulatory model components, such 
as plume rise and dispersion coefficients, and will be used in devel- 
oping new models applicable to moderately complex terrain. This 
report describes the DIAL system and its theory of operation, cata- 
logues the data formats and acquisition times, describes the special 
tests and data sets that validated the measurements, and contains 
data examples using contour plots of typical and unusual plume pat- 
terns. 8 refs., 11 figs., 8 tabs. 


28690 (EPRI-EA—3759) Operational validation of Gaus- 
sian and first-order closure plume models at a 

complex terrain site. Final report. Reynolds, SD: Myers, 
T.C.; Langstaff, J.E.; Liu, M.K.; Moore, G.E.; Morris, R.E. 
(Ss ystems A plications, Inc., San Rafael, CA "(USA)). May 
ous 216p. aeoamt Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T185920639. 

As part of the Operational Validation Phase of the EPRI 
Plume Model Validation and Development (PMV & D) Project, 
three Gaussian air quality models and one first-order closure model 
were evaluated through a comparison of predicted power plant im- 
pacts and ground-level measurements. The data base used for this 
evaluation was collected over moderately complex terrain in the vi- 
cinity of the Bull Run (Tennessee) steam plant during 1982. Models 
were run in a “hands-off” mode in accordance with model docu- 
mentation. Gaussian model predictions were compared with ap- 
proximately 260 hours of SF, tracer measurements collected using a 
movable array of 200 samplers; the first-order closure model was 
evaluated using 106 hours of tracer data. Model performance was 
evaluated hy comparing the set of highest predicted and observed 
normalized concentrations (chi/Q) unpaired in the time or location 
as well as the set of highest values paired in time only. In addition, 
comparisons were made for the set of all chi/Q values paired in 
both time and location. To ascertain whether there was any signifi- 
cant difference in the performance of the Gaussian and first-order 
closure models, results for all four models were compared for a 
common set of hours. Finally, to ascertain if model performance in 
an application to a moderately complex terrain site was significant- 
ly different from that of an application to a flat terrain site, results 
for CEQM and PDM applications to Bull Run and Kincaid, Illinois 
(a flat terrain site) were compared. 34 refs., 36 figs., 35 tabs. 


28691 (EPRI-EA—3761) External quality assurance for 
the Plume Model Validation and Development Project: Mod- 
erately Complex Terrain Site. Final report. Smith, F.; 


Decker, C.E. (Research Triangle Inst., Research Triangle 
Park, NC (USA)). Apr 1985. 11lp. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T185920604. 

The Objectives of RTI were to assist and lead in the design, 
implementation, and maintenance of an integrated and comprehen- 
sive quality assurance (QA) system to ensure, assess, and document 
the quality of the field data generated by and reported from the 
Plume Model Validation and Development Project at the Moder- 
ately Complex. Two on-site systems and performance audits were 
conducted for each of the field measurements, data processing, and 
data handling and model validation activities. Systems audits 
proved effective for tracking data flow through the various phases 
of the project and provided assurance that data quality had not 
been compromised as part of the handling and processing efforts. 
Uncertainty estimates expressed as 90% confidence intervals for 
various selected types of data are: Chi/Q for SF¢ for the first meas- 
urement period; -10% +-28% at 100 ppt SF and an injection rate 
of 80 Ib/h, -10% +-15% at 350 ppt SFe and an injection rate of 80 
Ib/h (uncertainty interval for the second measurement period is the 
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same as the above intervals without the bias term); wind speed, +- 
0.2 m/s; wind direction, +-3.5% delta temperature, +-0.2°C; and 
ambient temperature, +-0.5°C. 11 refs., 4 figs., 19 tabs. 


28692 (EPRI-EA—3762) Catalog of data for the EPRI 
Plume Model Validation and Development data base: moder- 
ately complex terrain site. Final report. Hudischewskyj, 
A.B.; an S.D. (Systems Applications, Inc., San 
Rafael, CA (USA)). May 1985. 13lp. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
T1I85920643. 

This report provides an hour-by-hour catalog of the data 
collected during the second phase of the EPRI Plume Model Vali- 
dation and Development (PMV & D) Project. To examine plume 
dispersion behavior in moderately complex terrain, two four-week 
programs of field measurements were conducted in the vicinity of 
the Bull Run Steam Plant in Tennessee. Because of the large 
volume of information contained in the data base, the catalog is de- 
signed to help data base users identify periods of time during which 
particular types of measurements were made. The data catalog indi- 
cates which instruments reported valid information during each 
hour of the measurement programs; hours of ground-based and air- 
borne lidar measurements processed to provide estimates of plume 
height and spread are also summarized. 7 refs., 20 tabs. 


28693 (EUR—9592-EN) Aspects of the dispersion of 
denser-than-air relevant to gas cloud explosions. 
Wheatley, C.J.; Webber, D.M. (Commission of the Europe- 
an Communities, Luxembourg. Directorate-General for In- 
formation, Market and Innovation). 1984. 468p. Commission 
of the European Communities, Luxembourg. Office of Offi- 
cial Publications of the European Communities. 

The objective of the study is: 1. To review the fundamental 
basis of existing models of heavy gas dispersion in particular, to 
identify sources of uncertainty in the models and to devise tests 
which permit differences between the models to be fundamentally 
discriminated experimentally. Attention here is paid to general scal- 

ing properties of the models and to sensitivity of predictions of the 
ac + gsauasata! crys veagaar a omar feces gga or 
speed and in atmospheric stability. All types of model are consid- 
ered. However, most attention is paid to box models. 2. To develop 
a new box model which attempts to avoid these problems. (For rea- 
sons which will become apparent we call this a “generalized” box 
model.) 3. To assess the implications of turbulence within dispersing 
heavy gas clouds on flame speeds following ignition. Although this 
study was done specifically with hazards to NPP arising from dis- 
persion of flammable vapour clouds in mind, the study is of suffi- 
cient generality that it has ramifications for non-nuclear industry. It 
is relevant for atmospheric dispersion of flammable vapours and 
also of toxic substances. 


28694 (LBL—18258) Pollutant emission rates from un- 
infrared 


vented and convective gas-fired space heaters. 
Traynor, G.W.; A M.G.; Carruthers, A.R.; Dillworth, 
J.F.; Grimsrud, D.T. (Lawrence Berkeley Lab., CA 
(USA)). Mar 1984. Contract AC03-76SF00098. 30p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE85010647. 

The pollutant emission rates of nine unvented infrared and 
convective gas-fired space heaters were determined. The convec- 
tive heaters had ceramic radiant inserts. Short-term and long-term 
emission rates of CO, NO, NOz, NO/sub x/, HCHO and submicron 
suspended particles were quantified by operating the heaters in a 
27-m* well-mixed chamber and using a mass-balance model. Results 
showed that NO and NO: emissions from infrared heaters were 
lower than those of convective heaters. On average, the CO emis- 
sions from the infrared heaters were slightly higher for infrared 
heaters. No difference was found between the emissions from pro- 
pane and natural gas-fired space heaters. 6 refs., 2 figs., 5 tabs. 


28695 (N—85-14188) Global carbon - nitrogen - phospho- 
rus cycle interactions: a key to solving the atmospheric CO2 
balance problem. Peterson, B.J.; Mellillo, JM. (Woods Hole 
Oceanographic Institution, MA (USA)). Jan 1984. 19p. 
NTIS, PC A12/MF AO1. 

In JPL, the interaction of global biochemical cycles, 97- 
116p., (N—85-14183 05-42). 
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If all biotic sinks of atmospheric CO2 reported were added a 
value of about 0.4 Gt C/yr would be found. For each category, a 
very high (non-conservative) estimate was used. This still does not 
provide a sufficient basis for achieving a balance between the 
sources and sinks of atmospheric CO2. The bulk of the discrepancy 
lies in a combination of errors in the major terms, the greatest being 
in a combination of errors in the major terms, the greatest being in 
the net biotic release and ocean uptake segments, but smaller errors 
or biases may exist in calculations of the rate of atmospheric CO2 
increase and total fossil fuel use as well. The reason why biotic 
sinks are not capable of balancing the CO2 increase via nutrient- 
matching in the short-term is apparent from a comparison of the 
stoichiometry of the sources and sinks. The burning of fossil fuels 
and forest biomass releases much more CO2-carbon than is seques- 
tered as organic carbon. 


28696 (N—85-14319) Measurements on the diffusion of 

hydrogen chloride in the waste gas plume of incineration ships 

in the North Sea. Part 1: methodology, instrumentation and 

presentation of data. Mengelkamp, H.T.; Lohse, H.; Apel, 

U. (GKSS-Forschungszentrum Geesthacht G.m.b.H., Ham- 

burg (Germany, F.R.)). May 1984. 97p. (GKSS—84/E/23- 
-1). NTIS, PC A05/MF AO1. 

The distribution of hydrogen chloride in the waste gas 
plume of incineration ships burning chlorinated hydrocarbon waste 
in the North Sea was investigated. The meteorological parameters 
for the propagation were continuously measured near the surface. 
Radiosondes and wire sondes were used for vertical profiling in the 
atmospheric boundary layer. 


28697 (PB—85-161982/XAB) Preliminary estimates of 
airborne pollutant fluxes to the Camp Branch and Cross 
Creek watersheds. Technical memo. Hosker, R.P.; Rao, K.S.; 
Hicks, B.B. (National Oceanic and Atmospheric Administra- 
tion, Rockville, MD (USA). Air Resources Labs.). Oct 
1984. 106p. (NOAA-TM-ERL-ARL—131). NTIS, PC A06/ 
MF AOl1. 

Also pub. as National Oceanic and Atmospheric Administra- 
tion, Oak Ridge, TN. Atmospheric Turbulence and Duffusion Div. 
rept. no. ATDL/CONTRIB-83/5. 

The goals of the work were to (a) conduct a brief prelimi- 
nary assessment of the utility of the presently available SO. and 
meteorological data sets from the Camp Branch and Cross Creek 
site, (b) estimate sulfur fluxes to the watersheds using the data and 
simple models, and (c) provide recommendations for additional, im- 
proved, and/or different measurements, and suggestions for future 
model development. Understanding gained at any of these sites 
should be of considerable benefit at other sites, and should enhance 
the ability to predict the transfer of airborne pollutants to forested 
areas. At the present time, this ability is still quite limited, despite 
its practical importance. 


28698 (PNL—4728-Rev.1) VALMET: a valley air pollu- 
tion model. Final report. Revision 1. Whiteman, C.D.; All- 
wine, K.J. (Pacific Northwest Labs., Richland, WA (USA)). 
Apr 1985. Contract AC06-76RL01830. 170p. NTIS, PC 
A08/MF AO1; 1; GPO Dep. File Number DE85010820. 

An air quality model is described for predicting air pollution 
concentrations in deep mountain valleys arising from nocturnal 
down-valley transport and diffusion of an elevated pollutant plume, 
and the fumigation of the plume on the valley floor and sidewalls 
after sunrise. Included is a technical description of the model, a dis- 
cussion of the model's applications, the required model inputs, 
sample calculations and model outputs, and a full listing of the 
FORTRAN computer program. 55 refs., 27 figs., 6 tabs. 


28699 (PNL—5500-Pt.1, pp 75-77) Aerosol technology 
development. Cannon, W.C. Feb 1985. NTIS, PC A07/MF 
A01. File Number DE85009365. 

In Pacific Northwest Laboratory annual report for 1984 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

This project develops apparatus and techniques to improve 
the quality of animal aerosol exposures for inhalation toxicology 
studies of airborne pollutants. In this report, the authors discuss 
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work involving real-time instrumentation for use in exposure con- 
trol. 4 figures. 


28700 (UBA-FB—84-025) Preparation of immission dust 
samples for the analysis of toxic substances in dust by atomic 
emission spectroscopy with inductively coupled plasma. 
Schliekmann, F. (Umweltbundesamt, Berlin (Germany, 
F.R.); Technischer Ueberwachungs-Verein Hannover e.V. 
(Germany, F.R.). Zentralabteilung Technische Chemie). 
1984. 242p. (In German). Umweltbundesamt, Berlin, Germa- 
ny, F.R. 

Samples of air-dust-concentration- and air-dust-deposit meas- 
urements were digested by a standardized wet digestion procedure 
and the amounts of substances in the dust according to class I TA 
Luft by Atomic Emission Spectroscopy with Inductively Coupled 
Plasma (AES-ICP). The characteristic values for procedures ac- 
cording to VDI 2449, sheet 1, were determined for lead, vanadium, 
cadmium, chromium, copper, nickel and zinc. By partial automatic 
control of the digestion procedure the personel expenditure of 
work could be reduced by a factor 13. Dust filter samples were an- 
alysed without sample preparation by evaporating the material with 
a solid state laser. The absolute detection limit was between | and 
100 ng/cm? for the elements arsenic, cadmium, cobalt, chromium, 
mercury, antimony, selen and thallium. For sampling by means of 
the Beta-Staubmeter the relative detection limits for the laser-ICP 
were 10-fold lower than by use of a nebulizer. 


28701 Research on the response of vegetation to elevated 
atmospheric carbon dioxide. Dahlman, R.C.; Strain, B.R.; 
Rogers, H.H. (Dept. of Energy, Washington, DC). Journal 
of Environmental Quality; 14: No. 1, 1-8(Jan-Mar 1985). 

The global rise in atmospheric CO: is an established phe- 
nomenon. Irrespective of whether a CO:-induced climate change 
occurs, it is abundantly clear that the earth’s mantle of vegetation 
will be directly affected by increased CO: levels. Carbon dioxide is 
essential for plant growth (plants obtain C from CO: in the atmos- 
phere); a higher level of CO: will increase the rate of photosynthe- 
sis. Quantitative information on the CO2-induced growth response 
for field situations is needed for assessments of (i) possible benefits 
to agriculture, (ii) the amount of fossil C that can be sequestered by 
COz-accelerated growth of the biosphere, and (iii) unknown or un- 
identified effects of CO2 on the physiology, structure, and function 
of plants and ecosystems. Along with knowledge of CO: effects on 
climate and other factors, information on direct plant effects will be 
used in comprehensive evaluations of policy options related to in- 
creasing atmospheric CO2. Herein, a discussion of the plant by the 
US Department of Energy (DOE) to address the CO2 problem is 
presented along with research results from two programs, one agri- 
cultural and the other ecological. 


28702 Ranking index to characterize polynuclear aromat- 
ic pollutants in environmental samples. Vo-Dinh, T.; Abbott, 
D.W. (Oak Ridge National Lab., TN). Environment Interna- 
tional; 10: No. 4, 299-304(1984). Contract AC05-840R21400. 

This study investigated the use of a screening procedure to 
provide a ranking index (RI) for characterizing polynuclear aromat- 
ic (PNA) species in atmospheric samples. The ranking procedure 
employs a cost-effective and rapid screening technique based on 
synchronous luminescence spectroscopy. The efficacy and useful- 
ness of the ranking procedure are demonstrated by comparing the 
RI values with data expressed in terms of the benzene-soluble 
standard, benzo[a]pyrene values, and the total content of fourteen 
PNA compounds. 12 references, 5 figures, 5 tables. 


28703 Meteorological and pollutant profiles under very 
stable conditions. Wesely, M.L.; Coulter, R.L. (Argonne 
National Lab., IL). pp 294-296 of Volume of Extended Ab- 
stracts: Sixth Symposium on Turbulence & Diffusion. 
Boston, MA; American Meteorological Society (1983). 
(CONF-830307—). 

From 6. American Meteorological Society symposium on 
turbulence and diffusion; Boston, MA, USA (22 Mar 1983). 

The wind speed, potential temperature, moisture, and ozone 
profiles in the nocturnal Boundary layer above flat terrain were 
studied by Argonne National Laboratory in the early morning and 
late evening with sensors carried aloft by a tethered kytoon. The 
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aim was to examine closely the shape of profiles at heights of about 
20-200 m by taking measurements at closely spaced height intervals. 
Greater resolution was achieved than is normally obtained with in- 
struments attached to towers or to free balloons. The profiles were 
nearly linear at altitudes over 50 m, indicating that mixing on the 
average is maximum near the ground and decreases to nearly zero 
at the top of the nocturnal boundary layer where the wind-speed 
gradient vanishes. 6 references, 2 figures, 1 table. 
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REFER ALSO TO CITATION(S) 26911, 26944, 27480, 27563, 28738, 28739, 
28740, 28742, 28880 


28704 (CONF-850405—7) Global environmental trans- 
port models for tritium. Killough, G.G.; Kocher, D.C. (Oak 
Ridge National Lab., TN (USA)). 1985. Contract ACO0S5- 
840OR21400. 14p. NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE8501 1437. 

From 2. national topical meeting on tritium technology in 
fission, fusion and isotopic applications; Dayton, OH, USA (30 Apr 
1985). 

In this paper we discuss some of the obstacles to the con- 
struction of credible models of global tritium transport for use in 
dose assessments. We illustrate these difficulties by comparing 
model predictions of environmental tritium levels with measure- 
ments. Monitoring of tritium has shown that specific activities in 
precipitation over land are typically higher by a factor of three to 
four than those in precipitation over the oceans. Experience with 
modeling CO: turnover in the oceans has led to the conclusion that 
two-box reservoir models of the ocean often give unsatisfactory 
representations of transient solutions. Failure to consider these fac- 
tors in global models can lead to distorted estimates of collective 
dose and create difficulties in validation of the model against real 
data. We illustrate these problems with a seven-box model recom- 
mended by the National Council on Radiation Protection and 
Measurements in which we forced the atmospheric compartment to 
reproduce an exogenous function based on historic observations of 
HTO in precipitation at 50°N. The fresh water response underesti- 
mates data from the Ottawa River by a factor of about five, and the 
ocean surface response overestimates tritium data from the surface 
waters of the Northern Pacific by nearly an order of magnitude. 
Revision of the model to include (1) separate over-land and over- 
ocean compartments of the atmosphere and (2) a box-diffusion 
model of the subsurface ocean brings the discrepant responses into 
good agreement with the environmental data. In a second exercise, 
we used a latitudinally disaggregated model and replaced a tropo- 
spheric compartment in the northern hemisphere by historic pre- 
cipitation data. The model's response greatly underestimates the 
tritium specific activity in the southern hemisphere. These exercises 
lead us to doubt that a proper global transport model for tritium is 
available at present for collective dose assessment. 12 refs., 3 figs. 


28705 (DOE/ID/12082—84) 1984 Environmental moni- 
toring program report for Idaho National Engineering Labo- 
ratory Site. Hoff, D.L.; Chew, E.W.; Dickson, R.L. 
(USDOE Idaho Operations Office, Idaho Falls). May 1985. 
Contract AS07-801D12082. 52p. NTIS, PC A04/MF AOI; 
GPO Dep. File Number DE8501 1209. 

The results of the various monitoring programs for 1984 in- 
dicated that radioactivity from INEL Site operations could not be 
distinguished from worldwide fallout and natural radioactivity in 
the region surrounding the Site. Although some radioactive materi- 
als were discharged during Site operations, concentrations and 
doses to the surrounding population were of no health consequence 
and were far less than State of Idaho and federal health protection 
guidelines. This report describes the air, water, and foodstuff sam- 
ples routinely collected at the INEL boundary locations and at lo- 
cations distant from the INEL Site; and it compares and evaluates 
the sample results, discussing implications, if any. The report also 
summarizes significant environmental activities at the INEL Site 
during 1984, nonradioactive and radioactive effluent monitoring at 
the Site, and the US Geological Survey (USGS) groundwater mon- 
itoring program. 28 refs., 13 figs., 22 tabs. 
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28706 (DOE/SR/00001—T53) Gamma analysis of evapo- 
rated rain water sample. Kinard, F.E. (Du Pont de Nemours 
peg and Co., Aiken, SC (USA). Savannah River Plant). 6 

r 1955. Contract AC09-76SR00001. 5p. NTIS, PC A03. 
Fi ie Number DE85010065. 

The evaporated sample supplied on March 17 was analyzed 
for gamma activity. The activity appears to result from a combina- 
tion of fission-product isotopes with half-lives less than 110 hours, 
but it is not possible to state unambiguously which of several possi- 
ble nuclides are responsible for the activities. The gamma spectrum 
obtained may be useful for comparison with other rain water sam- 
ples taken in the future. 1 fig., 1 tab. 


*» ). 
Lab.). Dec 1984. Contract AC08-83NV 10282. TTp. 
; GPO Dep. File Number 


hours EST on 28 March 1979, the first day of the accident. Over 
150 flights were made during the period of greatest concern. Meas- 


measured (15 milliroentgen per hour, mR/h) was at 300 feet alti- 
tude, 1/4 mile from the plant, at 1030 hours on 30 March 1979. The 
highest measurement at 1 mile was 4.5 mR/h; this occurred at 1600 
hours the same day. The Nuclear Emergency Search Team's 
(NEST’s) communication system and logistic support contributed 
significantly to the overall DOE coordination of off-site radiation 
measurements. The AMS also provided real time measurements of 
radioactive krypton gas during purging operations in June 1980. 13 
refs., 11 figs., 1 tab. 


28708 (EML—437) EML pulse ionization chamber sys- 
tems for *Rn measurements. Fisenne, I.M.; Keller, H.W. 
(USDOE Environmental Measurements Lab., New York). 
Mar 1985. 28p. NTIS, PC A03/MF A011; 1; GPO Dep. File 
Number DE85012320. 

Radon measurements have been performed with pulse ioni- 
zation chambers at the Environmental Measurements Laboratory 
oe for over 35 years. This report describes the evolution of 

radon measurement systems, with emphasis on the continuous qual- 
ity control efforts at EML. 38 refs., 3 figs., 3 tabs. 


28709 (NIRS-M—42, pp 48-56) Concentration of tritium 
in the atmosphere. Shinohara, Kunihiko (Power Reactor and 
Nuclear Fuel Development Corp., Tokai, Ibaraki (Japan). 
Tokai Works). 1983. (In Japanese). NTIS (US Sales Only), 
s1i2113—) F AOl. File Number DE85780802. (CONF- 

From 9. NIRS environmental seminar on study of tritium be- 
~ed in environment and human body; Chiba, Japan (22 Sep 

Concentration of tritium in the atmosphere was measured in 
Ibaraki, Japan. At first, sampled air was passed through a column 
of molecular sieve, and all the water vapour was removed. Hydro- 
gen gas obtained by the electrolysis of water was added to the air, 
and oxidized by a Pd catalyst column, then the oxidized hydrogen 
was absorbed by a last column of molecular sieves. These columns 
of molecular sieves were dehydrated by heating at 400 deg C. The 
concentration range of atmospheric HTO and HT was 1-2 pCi/m* 
in Ibaraki for a year. The concentration of atmospheric HTO 
varied depending on the content of water vapour in air. 


ee pp 270-276) Results of tritium 
vironmen' 


measurement in en tal samples and drainage. Koike, 
Ryoji; Hirai, Yasuo (Environmental Pollution Research 
Center of Ibarakiken, Mito (Japan)). 1983. (In Japanese). 
NTIS (US Sales Only), PC A1l3/MF A0Ol. File Number 
DE85780802. (CONF-8112113—). 
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From 9. NIRS environmental seminar on study of tritium be- 
havior in environment and human body; Chiba, Japan (22 Sep 
2517). 

In Ibaraki prefecture, the tritium concentration in the drain- 
age from the nuclear facilities has been measured since 1974. Then, 
with the start of operation of the fuel reprocessing plant in 1977, 
the tritium concentration in environmertal samples was to be meas- 
ured also in order to examine the effect of the drainage on the envi- 
ronment. The results of the tritium measurement in Ibaraki prefec- 
ture up to about 1980 are described: sampling points, sampling and 
measuring methods, the tritium concentration in the drainage, air, 
inland water and seawater, respectively. The drainages have been 
taken from Japan Atomic Power Company, Japan Atomic Energy 
Research Institute, and Power Reactor and Nuclear Fuel Develop- 
ment Corporation (with the fuel reprocessing plant). The samples 
of air, inland water and seawater have been taken in the areas con- 
cerned. The tritium concentration was measured by a low-back- 
ground liquid scintillation counter. The measured values in the en- 
vironment have been generally at low level, not different from 
other areas. 


28711 (PNCT-N—831-82-01, pp 140-144) Measurements 
of ic tritium around the Tokai reprocessing plant. 
Shinohara, Kunihiko (Power Reactor and Nuclear Fuel De- 
velopment Corp., Tokai, Ibaraki (Japan). Tokai Works). Sep 
1982. NTIS (US Sales Only), PC A09/MF AOl. File 
Number DE85780801. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. April 1981-March 
1982. 

In the fuel reprocessing plant of Power Reactor and Nuclear 
Fuel Development Corporation, very low levels of radioactive 
wastes are discharged into the atmosphere, tritium being the most 
abundant radionuclide. Atmospheric tritium monitoring is yet in a 
research program. Two atmospheric tritium samplers have been de- 
veloped; i.e., an HTO sampler consists of an inlet filter, a gas 
meter, a molecular sieve column and an air pump, and an HTO/HT 
sampler of molecular sieve columns, a tritium-free hydrogen gener- 
ating electrolysis cell and a palladium catalyzer column. In the 
measurement of atmospheric tritium made thus far with these sam- 
plers, atmospheric HTO concentration varied between 0.2 and 7.3 
pCi/m$-air, being higher in summer and lower in winter corre- 
sponding to the same tendency in humidity. Atmospheric HT con- 
centration varied between 1.0 and 2.1 pCi/m°-air. 


28712 (PNL—4621-Add.1) Control technology for radio- 
active emissions to the atmosphere at US Department of 
Energy Facilities: the Los Alamos Meson Physics Facility. 
Addendum 1. Moore, E.B.; Fullam, H.T. (Pacific Northwest 
Labs., Richland, WA (USA)). Mar 1985. Contract AC06- 
76RL01830. 22p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE8501 1402. 


The purpose of this addendum is to provide information to 
the US Environmental Protection Agency on existing technology 
at the Los Alamos Meson Physics Facility (LAMPF) for the con- 
trol of radionuclide emissions to the atmosphere and on possible ad- 
ditional control technology that could further reduce these emis- 
sions. Emission of short-lived air activation products from the 
LAMPF in 1983 increased substantially over 1981 and 1982 to a 
total of 464 thousand curies, resulting in a maximum site boundary 
dose calculated by the US Department of Energy to be 48.4 mil- 
lirem per year. Existing control technology consists of an air col- 
lection system and a stack which provides for some holdup and 
decay of the short-lived isotopes produced at the beam stop and in 
target areas. Modifications are presently being installed at the beam 
stop to improve experimental conditions, which will also reduce the 
formation of air activation products at the beam stop and provide 
some additional holdup time. Also under consideration is the instal- 
lation of a new air tunnel and stack, at a different location, to fur- 
ther increase holdup time of air activation products produced at the 
beam stop. Alternate control technology suggested by the Pacific 
Northwest Laboratory includes a holdup tank system to reduce 
LAMPF stack emissions. The estimated costs and efficiencies in re- 
ducing radionuclide emissions are discussed. 5 refs., 3 figs., 6 tabs. 
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28713 (UCRL—53641) ARAC status report: 1985. Dick- 
erson, M.H.; Gudiksen, P.H.; Sullivan, T.J.; Greenly, G.D. 
(Lawrence Livermore National Lab., CA (USA)). May 
1985. Contract W-7405-ENG-48. 20p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85012835. 

The Atmospheric Release Advisory Capability is a real-time 
emergency-response service available to federal and state agencies 
for providing estimates of the environmental consequences of acci- 
dental releases of radioactivity into the atmosphere. This includes 
the estimation of radiation doses to nearby population centers and 
the levels and extent of surface contamination. The service is cur- 
rently being expanded to support the emergency response plans at 
approximately 50 Department of Defense and Department of 
Energy facilities. This expansion consists of the installation of en- 
hanced computational and data communications and processing sys- 
tems, development of terrain and geographic data bases, improve- 
ments in modeling capabilities, as well as increased staff housing fa- 
cilities. This report summarizes the current status of ARAC and the 
requirements to receive the service. 


28714 Radon emanation from coals: effects of moisture 
and particle size. Greiner, N.R. (Los Alamos National Lab., 
NM). Health Physics; 48: No. 3, 283-288(Mar 1985). 

The emanation of ***Rn from several coal samples (including 
lignites) was measured as a function of particle size and water con- 
tent. From 10 to 0.85 mm, particle diameter had no measurable 
effect of ?227Rn emanation. However, the fraction of **Rn emanat- 
ed did have a linear. dependence on water content, the upper limit 
observed being equal to the weight fraction of water in the coal. 
Coals and lignites having typical concentrations of ***U emanate no 
more "Rn than do comparable masses of typical soils. Our results 
appear to have implications for the spatial relationships between the 
226Ra atoms and the pores in the coals on the scale of the Rn 
recoil range (0.05 ym). 


28715 Limitations of atmospheric dispersion data and 
their contribution to uncertainties in dose assessment. 
Murphy, B.D.; Ohr, S.Y. (Oak Ridge National Lab., TN). 
Health Physics; 48: No. 3, 315-324(Mar 1985). Contract 
ACO05-840R21400. 

The calculation of atmospheric dispersion patterns is often 
an important component of radiation dose estimates. These disper- 
sion calculations are a possible source of error and such errors or 
uncertainties need to be quantified. An important source of uncer- 
tainty is the meteorlogical data used in the calculations. Such data 
may be less than ideal because of constraints imposed by both avail- 
ability and by the variances associated with the population from 
which the data are obtained. The authors studied a simple and 
much used model of atmospheric dispersion - the Gaussian plume. 
They discuss the uncertainties on the meteorological data which are 
input to the model and how these uncertainties could be used to 
estimate uncertainties for the modeling results. In doing this they 
have addressed both the uncertainity associated with a record cli- 
matology and the added uncertainty arising from the year-to-year 
variability at any given location. 


28716 Measurements of effluent radioactivity during the 
incineration of carcasses containing radioactive microspheres. 
Brekke, D.D.; Landolt, R.R.; Zimmerman, N.J. (Purdue 
Univ., West Lafayette, IN). Health Physics; 48: No. 3, 339- 
341(Mar 1985). 

The increasing use of radioactive microspheres in large 
animal research poses a growing problem in waste management for 
many institutions. Incineration, with its obvious volume reduction 
benefits, is an economically attractive means of disposing of car- 
casses containing radioactive microspheres. Although it is generally 
assumed that incinerated microspheres remain with the ash, few 
studies have been performed to actually quantify the fraction of ra- 
dioactivity emitted in the effluent. The present paper presents re- 
sults of actual measurements of radioactivity in the effluent during 
the incineration of carcasses containing microspheres labelled with 
several different radionuclides. 
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5004 Thermal Effluents Monitoring And Transport 
REFER ALSO TO CITATION(S) 28671 


28717 (FRNC-R—91) French studies on the thermal ef- 
fluents of electric power plants. Inquiry report. Dezes-Ca- 
diere, H. (Ministere de la Qualite de la Vie, 75 - Paris 
(France)). 1976. 191p. (In French). NTIS (US Sales Only), 
PC A09/MF A0O1. File Number DE85751068. 

This report presents a synthesis of studies made in France in 
the thermal effluent field: thermal power plant cooling systems, 
transfer and dispersion of thermal effluents in the receptive media, 
effects of thermal effluents on water physicochemistry and bio- 
chemistry, effects of thermal effluents on aquatic ecosystems, and, 
possibilities of waste heat recovery with the view cf utilization in 
agriculture, aquaculture and district heating. A catalogue of French 
organizations working or having data on thermal effluents is pre- 
sented, as also an alphabetical list of the contacted persons. A bibli- 
ography of French documents concerning the previously men- 
tioned studies is finally given (193 refs.). 


5006 Regulations 


28718 (NP—5770287) Speed limit and exhaust gas emis- 
sions. (Verband der Automobilindustrie e.V., Frankfurt am 
Main (Germany, F.R.)). 22 Feb 1984. 1lp. (In German). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE85770287. 

Limiting speed on Federal German motorways to 100 km 
and on country roads to 80 km would lead to an annual reduction 
in NOsub(x) emissions by 70,000 tons, which is 2 per cent of the 
total amount. On the other hand, CO. and HC emissions would go 
up by 138,000 tons a year. The report doubts whether the speed 
limit can be enforced and will be adhered to (observance). It ad- 
vises to keep the exhaust behaviour of vehicles under surveillance 
and adopt regulation 15/04 of the European exhaust gas legislation. 
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28719 Energy and the Environment: a current awareness 
journal. Ringe, A.C. (ed.). (Office of Scientific and Techni- 
cal Information, Oak Ridge, TN). Energy and the Environ- 
ment (Oak Ridge, Tennessee); No. 85/1, vp(Jan 1985). (PB— 
85-914901; EAE—85/1). 

Available from National Technical Information Service, 
Springfield, VA 22161 on a subscription basis at $75.00 per volume 
(calendar) year. 

Abstracting and indexing coverage of current scientific and 
technical reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs from all sources on 
environmental/biological aspects of energy. The subject areas cov- 
ered include the atmospheric, aquatic, and terrestrial environments 
with emphasis on impacts of any energy-related activities on these 
environments. This includes transport, fate, and ecological-biologi- 
cal consequences of various pollutants such as flue gas, NO/sub x/, 
SO/sub x/, hydrocarbons, CO2, thermal effluents, and radioactive 
isotopes. (ACR) 


5101 Basic Studies 


REFER ALSO TO CITATION(S) 28163, 28746 


28720 (N—85-14194) Modeling long-term changes in for- 
ested landscapes and their relation to the Earth’s energy bal- 
ance. Shugart, H.H.; Emanuel, W.R.; Solomon, A.M. (Oak 
Ridge National Lab., TN (USA)). Jan 1984. 24p. NTIS, PC 
A12/MF AOl. 

In JPL, the interaction of global biochemical cycles, 229- 
252p., (N—85-14183 05-42). 

The dynamics of the forested parts of the Earth's surface on 
time scales from decades to centuries are discussed. A set of com- 
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puter models developed at Oak Ridge National Laboratory and 
elsewhere are applied as tools. These models simulate a landscape 
by duplicating the dynamics of growth, death and birth of each tree 
living on a 0.10 ha element of the landscape. This spatial unit is 
generally referred to as a gap in the case of the forest models. The 
models were tested against and applied to a diverse array of forests 
and appear to provide a reasonable representation for investigating 
forest-cover dynamics. Because of the climate linkage, one impor- 
tant test is the reconstruction of paleo-landscapes. Detailed recon- 
structions of changes in vegetation in response to changes in cli- 
mate are crucial to understanding the association of the Earth's 
vegetation and climate and the response of the vegetation to cli- 
mate change. 


28721 (SRO-NERP—14) Ants (Hymenoptera:Formicidae) 
of the Savannah River Plant, South Carolina. Van Pelt, A.; 
Gentry, J.B. (Savannah River Ecology Lab., Aiken, SC 
(USA)). Mar 1985. Contract AC09-76SR00819. 59p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE8501 1000. 

This report lists each ant species collected on the SRP by 
habitat and, where determined, the nesting site within a particular 
habitat. Through the use of baited traps, relative frequencies of for- 
aging ants were determined and listed. A key to the subfamilies and 
genera of ants occurring on the SRP is included along with illustra- 
tions of species representative of the major genera. 10 refs., 32 figs., 
2 tabs. 


28722 Detection of soil microarthropod aggregations in 
soybean fields, using a modified extractor. Farrar, 
F.P. Jr.; Crossley, D.A. Jr. (Univ. of Georgia, Athens). En- 
vironmental Entomology; 1-7(1983). 

The spatial distribution of soil microarthropods in soybean 
fields was investigated by use of a modified Tullgren extractor. 
Blocks of soil were extracted over a grid of collection cells from 
which microarthropod aggregations could be identified and meas- 
ured. Aggregations in conventionally tilled soybeans were smaller 
than those in no tillage soybeans, and had less influence on popula- 
tion distributions. Population size was highly correlated with the 
area of soil microarthropod aggregations. 10 references, 5 figures, 3 
tables. 


28723 Life history of the sand-beach amphipod Dogielino- 
tus loquax (Crustacea:Dogielinotidae) from the outer Coast of 
Washington, USA. Hughes, J.E. (Univ. of Washington, Seat- 
tle). Marine Biology (Berlin); 71: 167-175(1982). Contract 
AT06-72EV75026. 

Dogielinotus loquax Barnard, a common intertidal macro-in- 
vertebrate on exposed ocean beaches near Grays Harbor, Washing- 
ton, USA, is distributed from mid to mean high tidal levels, with a 
mean density of 1830 m~? in 1975-1976. Location of maximum den- 
sity within the intertidal zone is related to surf intensity and varies 
seasonally. The species is iteroparous and has an average sex ratio 
of 1:1. Temperature constraints on growth and egg development 
rates apparently influence the timing of reproduction. Two domi- 
nant recruitments occur per year, one in early spring (the summer 
generation) and another in late summer (the overwintering genera- 
tion). Sampling design and density estimates permitted estimation of 
the mortality rate for the summer generation. Shorebird predation 
is thought to affect summer generation abundance. 36 references, 7 
figures. 


28724 Arthropod use of invertebrate carrion. Seastedt, 
T.R.; Mameli, L.; Gridley, K. (Univ. of Georgia, Athens). 
American Midland Naturalist; 105: No. 1, 124-129(1981). 
Contract AS09-76EV00641. 

Arthropods associated with cricket carcasses placed on top 
and within deciduous forest litter were collected for 12 months. 
Vespid wasps and ants quickly removed carcasses left on top of 
forest litter, but carcasses placed within litter persisted throughout 
the study. Major consumers of carcasses in litter varied seasonally; 
maggots dominated on fresh carcasses in summer, but fresh car- 
casses placed in litter in autumn were consumed by other arthro- 
pods. A gamasid mite, Hypoaspis (Laelaspis) johnieae, dominated 
the microarthropod fauna found on exoskeleton fragments. A 
method for collecting invertebrate carrion feeders and measuring 
carrion disappearance is presented. 15 references, 2 tables. 
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REFER ALSO TO CITATION(S) 26684, 26893, 28734, 28738, 28742, 28750, 
28752 


28725 (BDX—613-3244) Environmental summary for cal- 
endar year 1984, (Allied Corp., Kansas City, MO (USA). 
Bendix Kansas City Div.). Apr 1985. Contract AC04- 
76DP00613. 48p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85012020. 

Environmental monitoring for significant non-radioactive 
pollutants was conducted to allow evaluation of effluent effects on 
the environs of the federal complex. Monitoring for radioactive 
pollutants was not conducted because no processes exist that have a 
radioactive effluent to the environment. The monitoring data were 
compared to appropriate standards and guidelines. Ambient air and 
surface water analyses have shown no discernible effects on the en- 
vironment from plant discharges. However, on-site ground water 
analyses initially conducted in CY 1984 continued to detect the pres- 
ence of chlorinated solvents. The impact of the levels detected 
presently is unknown because no federal or Missouri state standards 
exist for solvents in ground water. A site characterization study in 
conjunction with a DOE-wide environmental assessment program 
was initiated in CY1984 and will further clarify this situation as 
well as identify other areas of enviromental concerns. The plant's 
National Pollutant Discharge Elimination System permit required 
effluent monitoring of discharges entering Indian Creek and Blue 
River. Abatement activity and discharge monitoring reports have 
been routinely submitted to the state of Missouri as required by the 
permit. The Kansas City, Missouri, divisions of Air and Water Pol- 
lution Control routinely require monitoring and reporting of ef- 
fluents to the atmosphere and to the City’s Publicly Owned Treat- 
ment Works (POTW). Requirements for reporting subject to the 
Federal Metal Finishing regulations were met in CY1984. In ac- 
cordance with the technical requirements of the EPA regulations 
implementing the Resource Conservation and Recovery Act, haz- 
ardous waste disposal activities are reported to the EPA and the 
state of Missouri. 


28726 (Juel-Spez—272) Methods for ecotoxicological 
evaluation of chemicals. Vol. 4. Fuehr, F.; Stuettgen, E.; 
Scheele, B. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.)). Sep 1984. 90p. (In German). NTIS (US Sales 
Only), PC A0S5/MF A0Ol1. File Number DE85751864. 

Since 1978 the Minister of Science and Technology has sup- 
ported the research program ‘Methods to Evaluate Ecotoxicologi- 
cal Effects of Chemicals’ in order to develop, improve, check and 
standardize procedures to test environmental chemicals under eco- 
toxicological aspects. A group of three laboratories has developed 
testing methods to study uptake, degradation, and persistance of 
chemicals in plants. The results of their research presented in the 
following report relate to the suitability of plant cell cultures as a 
short term testing procedure to evaluate the metabolism and degra- 
dation of chemicals in comparison to the soil-plant system. Reliabil- 
ity and reproducibility of the method was proven within a ring test 
procedure. Experimental details have been described in the at- 
tached draft of a guideline. 


28727 (N—85-14187) Carbon cycle: terrestrial interac- 
tions. Schlesinger, W.H. (Duke Univ., Durham, NC (USA)). 
Jan 1984. 1lp. NTIS, PC A1l2/MF AOl1. 

In JPL, the interaction of global biochemical cycles, 85-96p., 
(N—85-14183 05-42). 

The effect of living biota, soil organic matter, soil carbon- 
ates, natural or steady state exchange, rivers, fossil fuels, and plant 
respiration on the carbon cycle are discussed. 


28728 (ORNL/FPO—85/75) Preliminary ring-width and 
ring-density data for deriving wood mass chronologies of co- 
niferous species from the northwest US and Canada. Doyle, 
T.W.; Taylor, F.G.; Parker, M.L.; Cooper, C.F.; West, D.C. 
(Oak Ridge National Lab., TN (USA)). 1985. Contract 
AC05-840R21400. 24p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85012051. 
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The purpose of this report is to specify the content and ap- 
plication of archival ring-width and ring-density data obtained from 
the Public Archives of Canada. The data represent several conifer- 
ous species collected from many sites throughout the northwestern 
US and Canada. Discussion focuses on the manner and use of this 
data for calculating total wood production or ring mass and for de- 
tecting tree growth enhancement related to increasing atmospheric 
CO, levels over the last century. 2 refs., 1 fig., 2 tabs. 


(PNL-SA—13066) Analysis of leachate production 
in closed hazardous waste landfills. Kirkham, R.R.; Tyler, 
S.W.; Gee, G.W. (Pacific Northwest Labs., Richland, WA 

SA)). Apr 1985. Contract AC06-76RL01830. 13p. 
CONF-8504122—1). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85010978. 

From 11. annual solid waste research symposium; Cincinnati, 
OH, USA (29 Apr 1985). 

Hazardous wastes disposal of in landfill sites may continue to 
drain for several years after site closure. Leachate sources include 
waste fluids as well as meteoric water trapped in the landfill during 
construction and operation. Waste fluid may be released via barrel 
degradation, and interstitial fluid may be released during subsidence 
and/or compression of waste materials. Water may also continue to 
enter the landfill through structural faults. Predictions of rates and 
amounts of leachate production can be developed if the hydraulic 
parameters and/or specific-yield values for the hazardous waste and 
backfill materials are known. A literature search was completed, 
which showed that limited hydraulic parameters and specific-yield 
information is available. Unit-gradient and specific-yield modeling 
approaches were evaluated for use at hazardous waste landfills. 
Specific yield was determined for two data sets: one collected by a 
commercial hazardous waste site operator and provided to us by 
the state regulatory agency and the other collected by the authors 
at a hazardous waste site located in New York State. Specific-yield 
values of approximately 10 to 16% were calculated for the first 
data set. These values are within the range of reported values for 
similarly designed municipal waste landfills. A specific yield of 
25% was calculated for recent hourly leachate level data collected 
by the authors at the New York State site. 24 refs., 3 figs., 3 tabs. 


28730 Effect of soil processes on the acidification of 
water by acid deposition. Reuss, J.O.; Johnson, D.W. (Colo- 
rado State Univ., Fort Collins). Journal of Environmental 
Quality; 14: No. 1, 26-31(Jan-Mar 1985). Contract ACO05- 
840R21400. 


The mechanism whereby acid deposition can cause acidifica- 
tion of surface waters via equilibrium processes in soil solution was 
investigated using chemical equilibrium models. These models show 
that for soils with low to moderately low exchangeable bases, the 
soil solution pH is only slightly affected by CO. partial pressures 
over the range likely to be found in soils (1-5% COs), but the alka- 
linity 2[CO;*"] + [HCOs~] + [OH™] - (H*] - [Al**] - [AI(OH)?] - 
[Al(OH)2”*] of the soil solution increases rapidly with increasing 
CO, partial pressure. In contrast, solutions that are not in contact 
with the soil’s cation exchange complex maintain alkalinity inde- 
pendently of CO, partial pressure. If alkalinity is positive, the pH in 
such solutions rapidly increases in response to decreasing CO: pres- 
sure. The effect on the soil of precipitation containing H2SO, is to 
increase the SO,? concentration. In acid soils, ion exchange reac- 
tions that take place in response to increasing SO,47” from 25 to 250 
pmol (e~ ) L~! can be expected to depress soil solution pH by 0.2 to 
0.4 units. This depression is sufficient to cause a switch from posi- 
tive to negative alkalinity in many soil solutions and when waters 
with negative alkalinity are released from the soil they remain acid 
when degassed. This mechanism could easily account for a change 
in the pH of surface waters from 6.25 to 5.0 or less, while the asso- 
ciated change in soil solution would be < 0.3 units. This mecha- 
nism does not depend on soil acidification in the sense of a reduc- 
tion in base saturation. It is completely reversible and responses to 
changes in SQ," concentration is instantaneous, so that lags in re- 
sponse to changes in sulfate input levels would be controlled only 
by processes such as soil sulfate adsorption and biological cycling 
that tend to buffer changes in SO,? concentration. 
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28731 Effects of increased wood energy consumption on 
carbon storage in forests of the US. Armentano, T.V. (Butler 
Univ., Indianapolis, IN). Environmental Management; 8: No. 
6, 529-538(Nov 1984). Contract AC02-82ER60104. 

Large but feasible increases that have been projected for the 
production of wood energy in the US can be expected to signifi- 
cantly alter the current carbon storage patterns in US forest vegeta- 
tion. The 1976 net wood increment left after forest cutting equals 
about 136 x 10° tons of carbon/year, with about 60% of the incre- 
ment found in merchantable trees, and the remainder in nonmer- 
chantable components. Achieving 5-10 quads of wood energy 
beyond 1976 levels by the year 2010 can significantly change cur- 
rent carbon storage patterns with the magnitude of change depend- 
ent on the extent of residue harvest to meet energy goals, and the 
rate of future forest growth. Complete loss of the apparent net 
wood increment is a possible outcome. Although the future growth 
and harvest situation cannot be known now, a range of possible 
scenarios suggests that US forests in the year 2010 will store much 
less carbon than today, thus significantly changing their role in the 
global carbon cycle. 29 references, 2 figures, 5 tables. 


28732 Impact of nitrification on soil acidification and 
cation leaching in a red alder ecosystem. Van Miegroet, H.; 
Cole, D.W. (Univ. of Washington, Seattle). Journal of Envi- 
ronmental Quality; 13: No. 4, 586-590(Oct-Dec 1984). 

The objectives of this study were to investigate the impacts 
of internal nitrification on soil and soil solution acidity and on the 
rate of nutrient export through NO;~ mediated leaching. This was 
achieved by comparing soil chemical properties and soil solution 
composition within a naturally N-rich red alder (Alnus rubra 
Bong.) ecosystem to those of an adjacent Douglas-fir [Pseudotsuga 
menziesii (Mirbel) Franco] forest where soil N levels were signifi- 
cantly lower and no measurable HNO; production could be ob- 
served. In the red alder system, where > 100 kg ha™' yr~' of N 
were added through symbiotic N2 fixation, the net annual NO; 
leaching past the 40-cm soil depth amounted to 3460 mol charges 
ha~', and NOs” concentrations in the solutions collected below 40 
cm periodically exceeded drinking water standards of 10 mg L™*. 
The H* and NOs” release was most pronounced in the forest floor 
and top 10 cm of the soil under alder occupancy and caused signifi- 
cant acidification of percolating solutions. Less than 1% of the total 
H* input from internal (nitrification) and external (atmospheric) 
sources leached below the 40-cm depth, which was indicative for 
the strong buffering capacity of this particular soil. The cation dis- 
placement reactions involved in this pH buffering caused a 15% de- 
cline in base saturation and a significant acidification of the upper 
part of the soil profile. The presence of large amounts of mobile 
NOs” in solution triggered accelerated cation leaching, causing a 
selective redistribution of primarily exchangeable Ca? from the A 
to the B horizon. These field studies lead us to conclude that the 
rate and the selectivity of NOs~ mediated leaching in a red alder 
system could significantly lower the exchangeable cation pool in 
the rooting zone or cause nutrient imbalance, if a site is managed 
for repeated rotations of red alder. 


5103 Radioactive Materials Monitoring And Transport 
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28733 (BFE-R—84-03) Methods for the determination of 
radionuclides from the environmental radioactivity in foods. 
Boppel, B.; Fischer, E.; Frindik, O.; Kalus, W.; Mueller, H.; 
Schelenz, R. (Bundesforschungsanstalt fuer ’ Ernaehrung, 
Karlsruhe (Germany, F.R.)). Nov 1984. 184p. (In Gerais 
Bundesforschungsanstalt fuer Ernaehrung, Karlsruhe (Ger- 
many, F.R.). 

For the surveillance of radioactivity in foods, originating 
from natural and artificial sources, methods were combined, which 
are developed, tested and applied to routine analysis in the Federal 
Research Centre for Nutrition for 25 years. The methods, assigned 
for laboratory instruction and therefore described in details, cover 
not only the determination of total-a-activity, Pu, U, T, C-14, Sr- 
89, Sr-90 and y-radionuclides, but also the sampling, sample prepa- 
ration and ashing of foods. The calculation of the radionuclide con- 
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tents from the measuring results is derived at full length in exam- 
ples. The methods are suitable eo for the application in the 
field of low-level-activity. 


(DOE/PN/00014—T1) 1984 effluent and environ- 

mental monitoring report for the Bettis Atomic Power Labo- 

ratory. (Westinghouse Electric Corp., West Mifflin, PA 

(USA). 1985. Contract AC11-76PN00014. 43p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE85011533. 

Report WAPD-RC/E(HE)-2134. 

The results of the radiological and non-radiological environ- 
mental monitoring programs for 1984 at the Bettis Laboratory are 
presented. The results obtained from the monitoring programs dem- 
onstrate that the existing procedures ensure that all environmental 
releases during 1984 were in accordance with applicable state and 
federal regulations. Evaluation of the environmental data indicates 
that operation of the Laboratory continued to have no adverse 
effect on the quality of the environment. Furthermore, a conserva- 
tive assessment of radiation exposure to the general public as a 
result of Laboratory operations demonstrated that the dose re- 
ceived by any member of the public was well below the most re- 
strictive dose limits prescribed by the Environmental Protection 
Agency and the Department of Energy. 


28735 (INFO—0049-App.) Appendices to studies of 
cesium and strontium migration in unconsolidated Canadian 
geological materials. Gillham, R.W.; Lindsay, L.E.; Reyn- 
olds, W.D.; Kewen, T.J.; Cherry, J.A.; Reddy, MLR. 
(Atomic Energy Control Board, Ottawa, Ontario (Canada)). 
Jun 1981. 184p. NTIS (US Sales Only), PC A09/MF AOl1. 
File Number DE85701214. 

Data are presented on the adsorption isotherms and distribu- 
tion functions of cesium and strontium radio-cations in a variety of 
soils at a range of pH values. 


28736 (LA—9487-MS-Vol.3) Long-term exposure of 
238PyO, to a terrestrial environment. Volume III. Heaton, 
R.C.; Patterson, J.H.; Steinkruger, F.J.; Coffelt, K.P. (Los 
Alamos National Lab., NM (USA)). Feb 1985. Contract W- 
7405-ENG-36. 22p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85011896. 

A plutonium oxide source consisting of a single piece of 
83% **PuO. and weighing 38 g was exposed for 2.9 years to a 
humid, temperate terrestrial environment in an environmental simu- 
lation chamber. The soil tray of the chamber was divided into four 
compartments so that different soil types could be studied under 
identical conditions. Soils examined in this experiment included 
loam, silt loam, sand, and humus. Plutonium released into the soils, 
the soil drainages, and the condensates from the dehumidifier was 
monitored throughout the experiment. The total plutonium release 
rate from the PuO: source was approximately 2 ng/m?/s. The gen- 
eration of short-ranged airborne plutonium, able to travel from a 
few centimeters to half a meter, was one of the most significant re- 
lease pathways. The amount of plutonium released in this way was 
10 times that washed directly off the source by rainwater and 20 
times that from the fully airborne (longer ranged) release. Of the 
200 yg of plutonium deposited in the soils, less than 0.1 wg was re- 
leased into the soil percolates. In fact, the soil percolates constitut- 
ed the least significant reicase pathway. Within the uncertainties in 
deriving the plutonium inventories of the soil compartments, we 
found no discernible differences among the behaviors of the four 
soil types towards plutonium. There was little or no seasonal effect 
on the release of plutonium from the soil. 


(LA—10335-MS) New estimating procedures for 
surface runoff, sediment yield, and auenes transport in 
Los Alamos County, New Mexico. Lane, L.J.; Purtymun, 
W.D.; Becker, N.M. (Los Alamos National. Lab., NM 
(USA)). Apr 1985. Contract W-7405-ENG-36. 56p. NTIS, 
PC A04/MF A01; GPO Dep. File Number DE8501 1890. 

Procedures are developed to predict runoff, sediment yield, 
and contaminant transport from semiarid watersheds with alluvial 
stream channels. The procedures represent a synthesis of mathemat- 
ical models to approximate the complex processes of runoff genera- 
tion, streamflow-routing and hydrograph development, sediment 
transport and yield, particle sorting and enrichment, and transport 
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of sediment-associated contaminants. The procedures are applied to 
a complex watershed-channel system at Los Alamos, New Mexico, 
and used to compute plutonium transport and redistribution in allu- 
vial stream channels. Mass-balance calculations are used to compute 
the amount of plutonium discharge from the channel system and to 
compute the plutonium remaining in storage in the channel alluvi- 
um. 53 refs., 18 figs., 26 tabs. 


28738 (LA—10421-ENV) Environmental surveillance at 
Los Alamos during 1984. (Los Alamos National Lab., NM 
(USA)). Apr 1985. Contract W-7405-ENG-36. 207p. NTIS, 
PC A10/MF AOl1; 1; GPO Dep. File Number DE85011886. 

This report describes the environmental surveillance pro- 
gram conducted by the Los Alamos National Laboratory during 
1984. Routine monitoring for radiation and radioactive or chemical 
substances is conducted on the Laboratory site and in the surround- 
ing region to determine compliance with appropriate standards and 
permit early identification of possible undesirable trends. Results 
and interpretation of data for 1984 are included on external pene- 
trating radiation; on the chemical and radiochemical quality of am- 
bient air, surface and ground waters, municipal water supply, soils 
and sediments, and foodstuffs; and on the quantities of airborne 
emissions and liquid effluents. Comparisons with appropriate stand- 
ards, regulations, and background levels from natural or other non- 
Laboratory sources provide a basis for concluding that environ- 
mental effects attributable to Laboratory operations are insignificant 
and are not considered hazardous to the population of the area or 
Laboratory employees. 8 refs., 38 figs., 57 tabs. 


28739 (MLM—3246) Environmental monitoring at 
Mound: 1984 report. Carfagno, D.G.; Farmer, B.M. (Mon- 
santo Research Corp., Miamisburg, OH (USA). Mound). 25 
Apr 1985. Contract AC04-76DP00053. 55p. NTIS, PC A04/ 
MF AOl1; GPO Dep. File Number DE85010857. 

The environment locally surrounding Mound was monitored 
primarily for tritium and plutonium-238. The results are reported 
for 1984. Environmental media analyzed included air, water, vege- 
tation, food-stuffs, and sediment. The average concentrations of 
plutonium-238 and tritium were within the applicable standards 
(adopted by the US DOE) for radioactive species. Data concerning 
the emission of nonradioactive species into the atmosphere are also 
presented. All of these emissions were 7% or less of the applicable 
emissions standard. 17 refs., 5 figs., 30 tabs. 


28740 (SAND—85-0550) 1984 environmental monitoring 
report, Sandia National Laboratories, Albuquerque, New 
Mexico. Millard, G.C.; Gray, C.E.; Thompson, D.J. (Sandia 
National Labs., Albuquerque, NM (USA)). Apr 1985. Con- 
tract AC04-76DP00789. 32p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE85011175. 

Fallout levels of '°7Cs were detected in vegetation. Values 
ranged from less than MDL to 0.295 pCi/g. Only background was 
detected off-site. Soil concentrations for ‘*7Cs ranged from 0.052 to 
0.732 pCi/g. Total uranium concentrations in soil ranged from 2.0 
to 3.9 ug/g. These values are consistent with soil concentrations re- 
ported for soils in this area and reflect natural levels of uranium in 
regional soils. Concentrations of *H and 1°7Cs in regional surface 
and well waters were at or near MDL. Gross alpha concentrations 
in well waters ranged from 0.0029 to 0.0093 pCi/ml. Gross beta 
concentrations were all at or near MDL in well waters. Gross 
alpha concentrations in surface water ranged from MDL to 0.0031 
pCi/ml. Gross beta concentrations in surface water ranged from 
less than MDL to 0.0214 pCi/ml. Uranium concentrations ranged 
from 0.0015 to 0.0059 g/ml in water samples. External penetrating 
radiation doses for the Albuquerque community area averaged 110 
mrem/y. This is the natural background dose rate for the region at- 
tributable to terrestrial and cosmic radiation. The calculated site 
boundary concentrations for gaseous radionuclides are less than 
0.001% of applicable radiation protection guides. These concentra- 
tions cannot readily be measured. The estimated population dose 
due to the release of gaseous radionuclides from SNL was 0.153 
person-rem over the 80-km-radius Albuquerque area. The corre- 
sponding population dose due to natural background external pene- 
trating radiation in the Albuquerque area (from the TLD measure- 
ments) is 49,950 person-rem based on the 1980 census population. 
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The population dose attributable to SNL operations is minute in 
comparison. 23 refs., 6 figs., 15 tabs. 


26741 (SKBF-KBS-TR—80-23) Exact solution of a model 
for diffusion particles and longitudinal dispersion in packed 
beds. Rasmuson, A.; Neretnieks, I. (Swedish Nuclear Fuel 
Supply Co., Stockholm. Div. KBS). Aug 1979. 29p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE85701215. 

An analytical solution of a model for diffusion in particles 
and longitudinal dispersion in porous media is derived. The solution 
is obtained by the method of Laplace transform. The result is ex- 
pressed as an infinite integral of five dimensionless quanitities. The 
extension for a decaying species is given. 


28742 (UCRL—50027-84) Environmental monitoring at 
the Lawrence Livermore National Laboratory. 1984 annual 
report. Griggs, K.S.; Myers, D.S.; Buddemeier, R.W. (Law- 
rence Livermore National Lab., CA (USA)). Feb 1985. 
Contract W-7405-ENG-48. 90p. NTIS, PC A05/MF A0I1; 
GPO Dep. File Number DE85011593. 

A strict effluent-control program that emphasizes controlling 
effluents at the source has been in effect since LLNL began oper- 
ation. The Environmental Monitoring program evaluates the effec- 
tiveness of these measures, documents whether effluents from 
LLNL and Site 300 operations are within applicable standards, and 
estimates the impact of these operations on the environment. Sensi- 
tive monitoring equipment is used that can detect radioactive and 
nonradioactive pollutants at environmental background levels. The 
program includes the collection and analysis of air, soil, water, 
sewer effluent, vegetation, foodstuffs, and milk samples. Also, envi- 
ronmental background radiation is measured at numerous locations 
in the vicinity of LLNL using gamma and neutron dosimeters. This 
report summarizes the results of the 1984 program. 28 refs, 25 figs., 
40 tabs. 


28743 Predicted erosion and sediment delivery of fallout 
plutonium. Foster, G.R.; Hakonson, T.E. (Purdue Univ., 
West Lafayette, IN). Journal of Environmental Quality; 13: 
No. 4, 595-602(Oct-Dec 1984). Contract W-7405-ENG-36. 
Plutonium (Pu) from fallout after atmospheric explosion of 
nuclear weapons in the 1950s and 1960s is being redistributed over 
the landscape by soil erosion and carried on sediment by streams to 
oceans. Erosion rates computed with the Universal Soil Loss Equa- 
tion for about 200,000 sample points on nonfederal land across the 
US were used to estimate Pu removal rates by soil erosion by 
water, Pu delivery in several major rivers, and concentration of Pu 
on the transported sediment. Estimates of average annual Pu deliv- 
ery on sediment ranged from 0.002% of the initial fallout Pu inven- 
tory for the Savannah River basin to 0.08% for the Mississippi 
River basin. If the deposition of Pu had been uniformly 37 Bq/m?, 
the estimated Pu activity on suspended sediment ranged from about 
0.26 Bq/kg of sediment for the Savannah River basin to 0.52 Bq/kg 
for the Columbia and Rio Grande river basins. After 1000 yr, about 
9 to 48% of the initial Pu inventory will remain in US soils that are 
eroding. Much of the Pu on eroded sediment will travel only a 
short distance from its origin before its host sediment particles are 
deposited and permanently located, at least for a few hundred 
years. As much as 90% of the initially deposited Pu will remain, 
redistributed over the landscape by erosion and deposition. Al- 
though the delivery rate of Pu by rivers will not decrease greatly in 
the next 100 yr, a significant decrease will likely occur by 1000 yr. 
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28734, 28770, 28922 
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28744 (EPRI-CS—3807) Application of biotechnology to 
PCB disposal problems. Final report. Terhorst, E.G.; 
Attaway, L.D.; Peyton, T.O. (Attaway (Leland D.) and As- 
sociates, San Rafael, CA (USA); American Technology 
Management Consultants, West Lafayette, IN). May 1985. 
155p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T185920649. 

Results are presented of a study addressing the feasibility of 
using biotechnology to help solve the electric utility industry's PCB 
disposal problems. The study investigates those charateristics of 
PCB waste which influence biodegradation, the reported pathways 
and rates of degradation, the biotechnologies which appear to hold 
promise as treatment approaches, and the types of research and de- 
velopment which should be pursued to lead to commercial applica- 
tions. 160 refs. 
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28745 (DOE/EV/10611—T1) Increase of total CO, in 
the world ocean, Final technical report. Chen, C.T.A. 
(Oregon State Univ., Corvallis (USA)). 1984. Contract 
AT06-81EV 10611. 8p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85007756. 

Accomplishments achieved include the development of a 
digital potentiometric oxygen titration system, design of an Apple- 
Ile-controlled automatic CO: titration system, and new data sets of 
pH, alkalinity, and CO2 from the Weddell Sea, the Bering Sea, the 
Pacific Ocean between Alaska and Hawaii and between Kwajalein 
and Seattle, and from the equatorial Pacific, the Drake Passage, and 
the Red Sea. (ACR) 


28746 (INIS-mf—9481) Radionuclides and ionizing radi- 
ation in water management. Conference proceedings. (Ceskos- 
lovenska Vedeckotechnicka Spolecnost, Usti nad Labem. 
Dum Techniky). 1982. 202p. (In Czech). (CONF-8209269— 
). NTIS (US Sales Only), PC A1l0/MF A0O1. File Number 
DE85780894. 

From Radionuclides and ionizing radiation in water manage- 
ment conference; Liberec, Czechoslovakia (8 Sep 1982). 

Separate abstracts were prepared for individual papers. 


28747 Persistent blooms of surf diatoms (Bacillariophy- 
ceae) along the Pacific coast, USA. II. Patterns of distribu- 
tion of diatom species along Oregon and Washington beaches 
(1977 and 1978). Jijina, J.G.; Lewin, J. (Univ. of Washing- 
ton, Seattle). Phycologia; 22: No. 2, 117-126(1983). Contract 
AT06-72EV75026. 

Diatom populations in the surf along thirteen exposed sandy 
beaches of the Oregon and Washington coast were sampled from 
June 1977 through August 1978. The dominant species, Chaeto- 
ceros armatum, and the secondary dominant, Asterionella socialis, 
are both recognized as true surf diatoms. These two species pre- 
dominated along coastal beaches, but both were less frequently ob- 





52 ENVIRONMENTAL SCIENCES, AQUATIC 
5201 Basic Studies 


served and less abundant along three of the intermediate Oregon 
beaches (Cannon Beach, Oceanside and Gleneden). Aulacodiscus 
kittonii and Biddulphia aurita were similarly less frequently ob- 
served along these same beaches. A. kittonii, the major component 
of surf blooms along these beaches fifty years ago, was observed on 
42 occasions in low concentrations at eight beaches along the 
Oregon coast but was not present along the Washington coast. As- 
terionella glacialis was more frequently observed in surf samples 
from the northern beaches and decreased in frequency and abun- 
dance toward the south. It never reached the high densities report- 
ed from other coastlines of the world, where it occurs as a major 
component of surf blooms. Other ecologically important diatom 
species (Skeletonema costatum and Thalassiosira pacifica) occurred 
at certain times along some of the beaches, more frequently toward 
the south, and are considered as transients in the surf habitat, affect- 
ed by increased upwelling and onshore winds. 21 references, 6 fig- 
ures. 


28748 Mass-scaled rates of respiration and intrinsic 
= in very small invertebrates. Banse, K. (Univ. of 

m, Seattle). Marine Ecology: Progress Series; 9: 281- 
2nI5 75 Sep 1982). Contract AT06-72EV75026. 

This review compares rates of oxygen uptake and intrinsic 
growth of very small invertebrate species near 20°C with those of 
larger invertebrate and unicellular animals by means of the allome- 
tric relation (rate a M/sup b/ where M = mass). Respiration rates 
of small species of major invertebrate taxa are lower than those ex- 
trapolated for larger invertebrates but generally higher than those 
for protozoans of the same mass. The exponent b for each of the 
major taxa treated here tends to be near 0.75 rather than close to 
unity. Thus, the respiration of these taxa is about as mass dependent 
as that of large animals. Intrinsic growth rates of benthic rotifers 
and marine free-living nematodes are not only lower than those ex- 
trapolated for larger invertebrates but fall below those for proto- 
zoans of the same mass. Among benthic harpacticoid copepods, a 
slight reduction relative to mass-scaled large invertebrates is indi- 
cated. Pelagic freshwater rotifers do not exhibit this reduction. In- 
trinsic growth rates of pelagic freshwater cladocerans are independ- 
ent of adult mass and not clearly higher than those of the few pe- 


lagic copepods studied. 156 references, 5 figures, 1 table. 
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REFER ALSO TO CITATION(S) 26684, 26780, 26783, 26784, 27758, 28729, 
28730, 28738, 28742, 28745, 28764 


28749 (DOE/SF/00098—T8) Groundwater transport: 
handbook of mathematical models. Javandel, I.; Doughty, C.; 
Tsang, C.F. (American Geophysical Union, Washington, 
DC; Lawrence Berkeley Lab., CA (USA)). 1984. Contract 
AC03-76SF00098. 230p. American Geophysical Union, 2000 
Florida Avenue, N.W., Washington, DC 20009. File 
Number T185011269. 

Water resources monograph series 10. 

This monograph discusses selected analytical solutions, se- 
mianalytical methods and numerical approaches used to study 
solute transport in groundwater. It discusses their strengths, pitfalls 
and application. Comprehensive tables and computer program list- 
ings are included in the appendices. 


28750 (EPRI-CS—3737) Characterization of utility low- 
volume wastes. Final report. Holcombe, L.J.; Delleney, 
R.D.; Eklund, A.G. (Radian Corp., Austin, TX (USA)). 
May 1985. 114p. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number TI85920635. 

Low volume wastes produced by steam electric power 
plants include wastes resulting from the chemical cleaning of the 
waterside of boiler tubes, fireside and air preheater washwater, coal 
pile runoff, general wastewater treatment sludge, cooling tower 
basin sludge, demineralizer regenerant and pyrite rejects. Thirty- 
five samples of these varied wastes from 19 power plants were col- 
lected, characterized, and classified for EP (Extraction Procedure) 
Toxicity. The only waste samples which exceeded EP Toxicity 
limits were untreated waterside washwaters. All other low volume 
waste samples tested below the EP Toxicity limits. Regulations in 
select states, such as Texas and California, may place more of these 
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waste types in state regulated hazardous classes. For example, the 
metal cleaning wastes collected in California exceeded the Soluble 
Threshold Limit Concentrations for certain metals in the California 
Waste Extraction Test. 14 refs., 1 fig., 54 tabs. 


28751 (LA—10163-MS) Individual Water Sample Quality 
Assurance Program. Robinson, R.D.; Knab, D.; Perrin, D.R. 
(Los Alamos National Lab., NM (USA)). Mar 1985. Con- 
tract W-7405-ENG-36. 47p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85011899. 

This report documents the development and implementation 
of a flexible Individual Water Sample Quality Assurance (IWSQA) 
Program. The management of the data obtained from the chemical 
characterization of a water sample is described. These data are used 
to calculate the IWSQA ratios used to evaluate the data for possi- 
ble errors and indications of which chemical constituents should be 
reanalyzed before reporting. The theory, definitions, tables for cal- 
culation, and guidelines for interpretation of the ratios are given. 13 
refs., 3 figs., 10 tabs. 


28752 Sediment and nutrient export in runoff from 
burned and harvested pine watersheds in the South Carolina 
Piedmont. Van Lear, D.H.; Douglass, J.E.; Cox, S.K.; Aug- 
spurger, M.K. (Clemson Univ., SC). Journal of Environmen- 
tal Quality; 14: No. 2, 169-174(Apr-Jun 1985). Contract W- 
7405-ENG-26. 

Soil and nutrient export in ephemeral flow were studied 
over a 3-yr period following clearcutting three loblolly pine (Pinus 
taeda L.) watersheds (0.60-1.24 ha). Two preharvest, low-intensity 
prescribed fires had no effect on flow or water quality. Harvesting 
after the third prescribed fire significantly increased sediment con- 
centration and export, but increases were minor compared with 
sediment export reported for mechanical site preparation. Nutrient 
concentrations varied among watershed locations because of differ- 
ences in surface soil depth, but were generally unaffected by har- 
vest. Because harvest increased runoff, nutrient export (concentra- 
tion x flow) was generally increased. Results of this study show 
that loblolly pine stands in the erosive Piedmont physiographic 
region can be harvested following a series of low-intensity pre- 
scribed fires with minimal soil loss or degradation of water quality. 


28753 Aquatic ecosystem models for risk assessment. 
Bartell, S.M.; O'Neill, R.V.; Gardner, R.H. (Oak Ridge Na- 
tional Lab., TN). pp 123-127 of Analysis of ecological sys- 
tems: state-of-the-art in ecological modelling. Lauenroth, 
W.K.; Skogerboe, G.V.; Flug, M. (eds.). New York, NY; 
Elsevier Scientific Publishing Company -([1985]). Contract 
W-7405-ENG-26. 

A stochastic modelling procedure was developed for use in 
evaluation of risks posed to aquatic ecosystems by toxic chemicals. 
Two models (FOAM and SWACOM) were used in the procedure 
to estimate probable fate and effects of potential toxicants and cal- 
culate uncertainties associated with these estimates. Results of simu- 
lations illustrate that structure activity relationships can be used in 
FOAM to estimate transport, degradation, and accumulation of an- 
thracene in lentic systems. SWACOM can extrapolate bioassay data 
to approximate risk of indirect effects on higher trophic levels 
caused by toxicants in aquatic systems. 10 references, 4 figures. 
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REFER ALSO TO CITATION(S) 26860, 26870, 26871, 26875, 26877, 26879, 
26880, 26882, 26915, 26930, 26931, 26932, 26933, 26935, 26936, 26942, 26943, 
26945, 26946, 26947, 26948, 26961, 27480, 27758, 28164, 28704, 28705, 28710, 
28737, 28738, 28739, 28740, 28742, 28743, 28765 


28754 (CEA-R—5285) Distribution of six radionuclides 
between soluble and particulate phase at the sea-freshwater 
interface. Peres, JM. (CEA Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Inst. de Protection et de 
Surete Nucleaire). 1984. 189p. (In French). NTIS (US Sales 
Only), PC A09/MF AO1. File Number DE85780904. 

The distribution of the soluble and particulate phases of ra- 
dionuclides has been studied in water samples of various salinities (0 
per mill; 3.8 per mill; 7.6 per mill; 15.2 per mill; 22.8 per mill; 30.4 
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per mill; 34 per mill). Cesium 137, cobalt 60, manganese 54, zinc 65, 
chromium 51 and sodium 22 were investigated. The results are ex- 
pressed as retention percentages or distribution coefficients (Kd). 
Increased salinities resulted in decreased retention rates varying 
with the radionuclides; this appeared with the lowest salinities, and 
the evolution was small beyond 7 per mill. Other parameters were 
considered beside salinity, viz.: the suspended matter characteristics 
(mineralogy, particle size distribution); particulate load of water; or- 
ganic content, whether associated to the soluble or particulate 
phase; physico-chemical forms of the radionuclides. To determine 
the particle size spectra of the suspended matter in the experimental 
samples, a laser granulometer was used. 


28755 (DOE/OR/20998—T1) Occurrence of uranium in 
ground water in the vicinity of the US Department of Energy 
Feed Materials Production Center, Fernald, Ohio . Sedam, 
A.C. (Geological Survey, Columbus, OH (USA). Water Re- 
sources Div.). 1984. Contract AI05-820R20998. 27p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE85010340. 

Process wastes are stored on site in rubber- and clay-lined 
pits and in large tanks at the US Department of Energy Feed Mate- 
rials Production Center (FMPC), where purified uranium and ura- 
nium compounds are produced. Water samples collected from off- 
site domestic and commercial wells in December 1981 by NLO, 
Inc. and in August 1982 by the US Geological Survey contained 
concentrations of dissolved uranium that ranged from <0.4 to 430 
micrograms per liter. The wells whose samples contained unusual 
concentrations of uranium (greater than 10 micrograms per liter) lie 
roughly along a line extending about 2000 feet south from the 
southern boundary of FMPC. The offsite area affected by these 
concentrations is probably less than 100 acres. It is not possible to 
determine the exact point of origination of contaminants in the 
ground water on the basis of data presently available. 6 refs., 5 
figs., 4 tabs. 


28756 (GAT—4016) Portsmouth Uranium Enrichment 
Complex environmental monitoring report for calendar year 
1984, (Goodyear Atomic Corp., Piketon, OH (USA). Envi- 
ronmental Control Dept.). May 1985. Contract ACO05- 
76OR00001. 61p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE85012820. 

At the Portsmouth Uranium Enrichment Complex all efflu- 
ent streams are sampled regularly and analyzed to assess compli- 
ance with applicable environmental standards. Radioactivity is 
measured in air, water, fish, produce, soil, and sediments; and radi- 
ation doses to the public are calculated. The calculated public radi- 
ation doses from process effluents are within US Department of 
Energy (DOE) and US Environmental Protection Agency stand- 
ards. An extensive amount of engineering effort is underway to 
modify existing airborne radioactivity emissions sources to further 
reduce emissions in compliance with DOE policy. Non-radioactive 
effluents either presently comply with federal standards or will 
comply upon completion of planned projects. CY-1984 was the 
fourth full year under the current National Pollutant Discharge 
Elimination System (NPDES) permit for liquid effluents, and the 
second year the Ohio Environmental Protection Agency (EPA) as- 
sumed responsibility for administering the NPDES program. Com- 
pliance with the permit’s discharge limits, with the exception of 
violations due to the startup of two new wastewater treatment fa- 
cilities, did not present any significant problems. Overall compli- 
ance was 94.7%. 


28757 (INIS-mf—9481, pp 84-90) Classification of water 
quality according to Czechoslovak State Standard 83 0602 
with respect to radioactivity. Mansfeld, A.; Hanslik, E. (Vyz- 
kumny Ustav Vodohospodarsky, Prague (Czechoslovakia)). 
1982. (In Czech). NTIS (US Sales Only), PC A10/MF AOI. 
File Number DE85780894. (CONF-8209269—). 

From Radionuclides and ionizing radiation in water manage- 
ment conference; Liberec, Czechoslovakia (8 Sep 1982). 

The example is given of the classification of the quality of 
surface waters in the catchment of the Berounka river in which the 
impact was monitored of radioactive raw materials mining. The 
most sensitive indicator of mining activity was gross alpha activity. 
Classification of the occurrence of radioactive substances in surface 
waters was made according to Czechoslovak State Standard 830602 
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and according to the amended draft standard which allows greater 
differentiation of quality categories between areas significantly af- 
fected by the source of contamination and areas which are not af- 
fected. 


28758 (NEB—84/1) Contribution of radioactivity in the 
Irish Sea to the radiation exposure of the Irish population 
during 1982-1983. Cunningham, J.D.; O’Grady, J. (Nuclear 
Energy Board, Dublin (Ireland)). Mar 1984. 16p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE85780817. 

This report presents an estimate of the exposure of members 
of the Irish public during the period of May 1982 to June 1983 due 
to the consumption of fish and shellfish, the most important route 
by which exposure of the Irish public can occur from radioactivity, 
in particular radiocaesium, in the Irish Sea. Radiation exposure 
from other pathways, such as external radiation, is negligible. The 
results are examined in terms of the dose limits recommended by 
the International Commission on Radiological Protection and the 
basic radiation safety standards of the European Community. The 
results show a small decrease on the levels of recent years and indi- 
cate a decreasing trend probably reflecting the reduction in the 
quantity of radiocaesium being discharged annually from Sellafield. 
The monitoring program enables the radioactivity levels of the 
Irish Sea to be kept under review and will be continued to enable 
trends to be identified. 


28759 (NIRS-M—42, pp 94-105) Method of measuring 
low-level tritium in general environmental samples. Inoue, 
Yoshikazu (National Inst. of Radiological Sciences, Chiba 
(Japan)). 1983. (In Japanese). NTIS (US Sales Only), PC 
Al3/MF AOl. File Number DE85780802. (CONF- 
8112113—). 

From 9. NIRS environmental seminar on study of tritium be- 
havior in environment and human body; Chiba, Japan (22 Sep 
2517). 

The essentials in the methods of measuring low-concentra- 
tion tritium in environmental water samples are described: the se- 
lection of measuring methods and the comparison of their perform- 
ance; the measuring techniques by low-background liquid scintilla- 
tion; the techniques of concentrating tritium by electrolysis. In this 
case, the sensitivity and accuracy in the measurement are taken as 
follows: relative error +-50 % in the measurement of 20 pCi/1 for 
3H survey around nuclear facilities, and about +-10 % in the meas- 
urement of 3.2 pCi/l for the *H concentration in underground 
water and deep sea water. For the former, a low-background gas 
proportional counter (GC) or a liquid scintillation counter (LSC) is 
available, and for the latter, prior to the measurement, the *H con- 
centration by electrolysis is made. While there is not much differ- 
ence in the sensitivity between a GC and a LSC, the LSC method 
has been used frequently for its practical usefulness. 


28760 (SKBF-KBS-TR—83-29) Environmentai impact of 
a repository for spent nuclear fuel. Brotzen, O. (Swedish Nu- 
clear Fuel Supply Co., Stockholm). Apr 1983. 53p. NTIS 

S Sales Only), PC A04/MF AOl. File Number 
DE85700961. 

A worst case estimate is presented of the contamination of 
groundwater discharging at the surface. The contamination origi- 
nates from uranium and actinides in spent nuclear fuel emplaced at 
ca 500 m depth in fractured, water-saturated, crystalline rock. No 
engineered barriers are considered, the fuel is free to interact with 
ground-water and the host rock. Redox processes in a radiolysis 
zone, and in interaction with the rock, precipitations and absorp- 
tions are considered. The contaminated water is assumed to reach 
the surface through a highly water-conducting fracture zone. The 
contamination would then take more than 300000 years to reach the 
surface, and would mainly consist of uranium, actinides would not 
exceed their ratio to uranium in the fuel. The fuel uranium content 
in surfacing ground-water would be of the order of one percent of 
the average surface well content in Sweden. 
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28761 (EPRI-EA—4015) Robustness of the ANOVA 
model in environmental monitoring applications. Final report. 
Grieb, T.M. (Tetra Tech, Inc., Lafayette, CA (USA)). Apr 
1985. 65p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T185920617. 

This study provides an evaluation of the robustness of the 
analysis of variance (ANOVA) statistical model to deviations from 
homogeneity of variance and normality in the distribution of de- 
pendent variables. These assumptions are often violated in environ- 
mental monitoring applications. The study was performed in three 
steps. First, the relevant literature on the effects of deviations from 
the two selected underlying model assumptions was reviewed. 
Second, representative data were compiled and used to document 
the distributional characteristics of parameters measured in biologi- 
cal monitoring programs. Third, simulation methods were used to 
conduct experiments designed to examine the effects of specific 
types of deviations from these ANOVA assumptions. The results of 
the simulation experiments support several general conclusions con- 
cerning the robustness of the ANOVA in environmental applica- 
tions. The validity of statistical inferences based on ANOVA results 
is not seriously affected when the ratio of maximum to minimum 
population variances is less than or equal to six and sample sizes are 
equal. Large deviations from the nominal significance level of the 
test occur when sample sizes are equal and the ratio of maximum to 
minimum variance among sampled populations is greater than six. 
Thus equal sample sizes do not protect against large deviations 
from the nominal Type-I error when the variance heterogeneity is 
also large. Additionally, the actual significance level of the statisti- 
cal test can be much less or much greater than the nominal level 
when both sample sizes and population variances are unequal. The 
above conclusions were shown to hold for normal, lognormal and 
negative binomial population distributions. 23 refs., 12 figs., 14 tabs. 
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REFER ALSO TO CITATION(S) 26687, 28916 


28762 (DOE/BP/19130—1) Evaluation of lower Umatilla 
River channel modifications below Three Mile Dam. Annual 
progress report, 1984. Nigro, A.A.; Ward, D.L. (Oregon 
Dept. of Fish and Wildlife, Corvallis (USA)). May 1985. 
Contract AI79-84BP19130. 42p. NTIS, PC A03/MF AO1; 
GPO Dep. File Number DE85011972. 

This report summarizes results of the first year of a study 
initiated in September 1984 to evaluate the adequacy of channel 
modifications made in the lower Umatilla River to improve adult 
anadromous salmonid passage to Three Mile Dam (RKm 5.6), de- 
termine if fish passage or delay problems exist at Three Mile Dam 
and recommend site specific corrective measures if needed. Move- 
ments of steelhead (Salmo gairdneri) were monitored using mark 
and recapture and radio telemetry techniques. Thirty-four steelhead 
were marked with T-anchor tags and released in the lower river. 
Fifteen of those marked were also fitted with radio transmitters. 
Three radiotagged steelhead migrated through channel modifica- 
tions to Three Mile Dam. Two of these fish migrated to the dam in 
less than 26 hours, but held just below the dam for 7 and 10 days 
before entering the ladders. The third steelhead delayed for 30 days 
and entered the west ladder within 24 hours of arrival at the dam. 
Two other radiotagged steelhead moved upstream through some of 
the channel modifications but did not migrate to the dam. Only one 
of 19 marked steelhead not fitted with transmitters was recovered 
at Three Mile Dam. 14 refs., 18 figs., 3 tabs. 


28763 (PNL—5383) Analysis of sediments and soils for 
chemical contamination for the design of US Navy homeport 
facility at East Waterway of Everett Harbor, Washington. 
Final report. Anderson, J.W.; Crecelius, E.A. (Marine Re- 
search Lab., Sequim, WA (USA); Pacific Northwest Labs., 
Richland, WA (USA)). Mar 1985. Contract AC06- 
76RLO1830. 125p. NTIS, PC A06/MF AOI; 1; GPO Dep. 
File Number DE85012040. 
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Contaminated sediments in the East Waterway of Everett 
Harbor, Washington, are extremely localized; they consist of a 
layer of organically-rich, fine sediments overlying a relatively 
cleaner, more sandy native material. The contaminated layer varies 
in thickness throughout the waterway from as much as 2 meters to 
only a few centimeters. Generally, the layer is thicker and more 
contaminated at the head of the waterway (northern end) and be- 
comes thinner and less contaminated as one proceeds southerly out 
of the waterway and into Port Gardner. These sediments contain 
elevated levels of heavy metals and polynuclear aromatic hydrocar- 
bons (PAH) and scattered concentrations of polychlorinated bi- 
phenyls (PCB). Approximately 500,000 cubic yards of material ex- 
hibit elevated chemical contamination compared to Puget Sound 
background levels. The contaminated sediments in this waterway 
require biological testing before decisions can be made regarding 
the acceptability of unconfined disposal. 


28764 (USGS-OFR—80-1219) Water resources investiga- 
tions in New York, 1980. Finch, A. (comp.). (Geological 
Survey, Albany, NY (USA)). 1980. 72p. US Geological 
Survey Open-File Services, P.O. Box 25425, Denver Feder- 
al Center, Denver, CO 80225. File Number T185901390. 

This report describes in abstracted form the water-resources 
investigations conducted by the US Geological Survey in New 
York in 1980. Studies vary from surface and ground water monitor- 
ing to flood investigations, pollution studies and aquifer models. 5 
figs. 
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28765 (DOE/EV/70030—13) Cycling of transuranic ra- 
dionuclides in the Columbia River, its estuary and the north- 
east Pacific Ocean. Progress report, January-December 1984, 
Beasley, T.M. (Oregon State Univ., Newport (USA). 
Marine Science Center). 1984. Contract A 77TEV 70030. 
22p. NTIS, PC A02/MF A0O1l; GPO Dep. File Number 
DE85011485. 

This report summarizes progress from 1 January 1984 to 31 
December 1984 in research dealing with the behavior of transuranic 
and other long-lived radionuclides in the Columbia River down- 
stream from the Hanford Reservation and in the northeast Pacific 
Ocean. Goals achieved include: The analysis of thirteen continental 
slope cores for '°7Cs, /sup 239, 240/Pu and *7Am is complete; 
while ?!°Pb, C, and P analyses continue. The analysis of composite 
river sediment samples for ®*Ni inventory in lower river reaches 
was done. Mass spectrometry analysis of fish, mussels, and plankton 
determined the isotopic composition of plutonium during 1962 to 
1980. A new standard reference material was analyzed in collabora- 
tion with the National Bureau of Standards for '°’Cs, /sup 239, 
240/Pu, /sup 234, 238/U, thorium isotopes, 7°Pb and *7Am as 
well as mass spectrometry analyses on the Pu fraction separated 
from this sample. Participation in a blind intercalibration exercise 
was sponsored by the IAEA for the measurement of radionuclides 
and trace metals in a North Sea marine sediment. A seminar presen- 
tation reviewed technetium behavior in the marine ecosystem. 


(PSB) 
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28766 (DOE/R8/01411—T1) Resource development: 
dealing with change. Final technical report. (Western Gover- 
nors’ Policy Office, Denver, CO (USA)). 30 1982. Con- 
tract FG48-80R801411. 50p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE85011316. 

This report is the outcome of a grant from the US Depart- 
ment of Energy Region VIII Office to the Western Governors’ 
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Policy Office (WESTPO). Purpose of the grant was to reassess 
energy trends in the region and mechanisms to deal with them, to 
distill lessons learned from the boom-bust cycle of 1979 to 1982, 
and to identify changes needed to allow states to mitigate impacts 
from both growth and decline. It is hoped that through the reas- 
sessment, DOE, WESTPO states, and others will gain a better un- 
derstanding of the kind of planning, mechanisms, and considerations 
which provide flexibility and foresight to federal, state, local, and 
public/private resource-related impact management programs. Ac- 
cordingly, WESTPO compiled information on the status of energy 
projects within the region. That information was then sent to the 
states for review, along with a survey of impacts which are of con- 
cern to the states. The survey was followed by a one-day workshop 
in Denver of representatives from state energy and economic devel- 
opment offices and from other entities concerned with impact miti- 
gation. 


28767 (NUREG/CR—3469-Vol.2) Occupational dose re- 
duction at nuclear power plants: annotated bibliography of se- 
lected readings in radiation protection and ALARA. Volume 
2. Baum, J.W.; Weilandics, C. (Brookhaven National Lab., 
Upton, NY (USA)). Feb 1985. Contract AC02-76CH00016. 
145p. (BNL-NUREG—51708-Vol.2). NTIS, PC A07/MF 
AO! - GPO. File Number TI85012314. 

This is the second volume of abstracts dealing with occupa- 
tional dose, dose control, dose reduction and application of the 
ALARA (as low as reasonably achievable) principle at nuclear 
power plants. This volume contains abstracts selected from Applied 
Health Physics Abstracts and Notes, Volume 1, No. 1, 1975 
through Volume 5, No. 4, October 1979, and from recent publica- 
tions known to the authors. Author and subject indexes are includ- 
ed. The subject index in this volume covers abstracts in both vol- 
umes 1 and 2. This volume contains abstract numbers 252 thru 549. 
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28768 (DES—77-22) Draft Environmental Statement: the 
Alumax environmental statement. (Bonneville Power Admin- 
istration, Portland, OR (USA)). 25 Jul 1977. 389p. NTIS, 
PC A17/MF A0Ol1; 1; GPO Dep. File Number DE85011055. 

BPA proposed to serve the planned Alumax plant near Uma- 
tilla with “Industrial Firm” power, the same grade of power now 
being purchased by the other industrial customers served directly 
by BPA. The contract amount of power is 320 megawatts. This 
would involve construction and operation of the Alumax-Pacific 
Corporation, primary aluminum reduction plant and associated 
transmission and substation facilities, near Umatilla, Oregon. Con- 
struction and operation of the proposed facilities would result in 
degradation of air quality as related to particulates, sulfur oxides 
and fluorides. Increased population in adjacent local communities 
would require significant amounts of new land development, cause 
overcrowding in certain school districts, and further burden region- 
al water systems. The increased tax base will allow for mitigation 
of these problems. 260 refs., 35 figs., 121 tabs. 


28769 (NP—5901393) Draft Environmental Impact State- 
ment for the proposed resource recovery program at the 
Brooklyn Navy Yard. Volume I. Technical appendices. Ap- 
pendix A. (Camp Dresser and McKee, Inc., Boston, MA 
(USA)). Sep 1984. 179p. City of New York, Office of Re- 
source Recovery, 51 Chambers Street, Room 815, New 
York, NY 10007. File Number T185901393. 

An Environmental Impact Statement (EIS) has been pre- 
pared for the proposed development of a 3000-ton-per-day (tpd) 
mass-burning resource recovery facility at the Brooklyn Navy 
Yard. This document reviews the alternatives to the proposed 
action which have previously been considered as methods to 
manage and dispose of municipal solid waste generated in New 
York City. The objective of this report is to identify from those al- 
ternatives any reasonable option(s) to the proposed action which 
could achieve the same or similar objectives. This document, then, 
is not a feasibility report on all the conceivable options which 
might dispose of the various components of MSW. It remains a 
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general assessment which, while reviewing practically all of the 
currently available large-scale waste disposal technologies, may 
have omitted various small-scale or developing methods. Separate 
analytics have been done for the draft EIS, the summary and other 
appendices. 27 refs., 17 figs., 10 tabs. 


28770 (NP—5901394) Draft Environmental Impact State- 
ment for the proposed resource recovery program at the 
Brooklyn Navy Yard. Volume II. Technical appendices. Ap- 

C. (Camp Dresser and McKee, Inc., Boston, MA 
(USA)). Sep 1984. 438p. City of New York, t. of Sanita- 
tion, 51 Chambers Street, Room 815, New York, NY 10007. 
File Number T185901394. 

The potential effects of the proposed Brooklyn Navy Yard 
waste-to-steam project are discussed. The facility would use mass- 
burn technology to reduce the volume and weight of municipal 
solid waste (MSW). By-products of this process would be recov- 
ered and marketed. The facility would be able to handle a maxi- 
mum of 3000 tons per day (tpd) of MSW that would be transported 
by barge to the site. It would be located at the northern side of the 
BNY property, adjacent to Kent Avenue. The facility would be de- 
veloped and constructed by Signal Resco Inc., which would lease 
the site from the City and develop and operate it commercially for 
20 years. This appendix discusses the site selection criteria used in 
writing the DEIS. Separate analytics were done of the DEIS sum- 
mary, the DEIS and the other appendices. 


28771 (NP—5901396) Draft Environmental Impact State- 
ment for the proposed resource recovery program at the 
Brooklyn Navy Yard. Volume IV. Technical appendices B 
and E through P. (Camp Dresser and McKee, Inc., Boston, 
MA (USA Sep 1984 P559p. City of New York, ‘Dept. of 
Sanitation, 51 Chambers Street, Room 815, New York, NY 
10007. File Number T185901396. 

The potential effects of the proposed Brooklyn Navy Yard 
waste-to-steam project are discussed. The facility would use mass- 
burn technology to reduce the volume and weight of municipal 
solid waste (MSW). By-products of this process would be recov- 
ered and marketed. The facility would be able to handle a maxi- 
mum of 3000 tons per day (tpd) of MSW that would be transported 
by barge to the site. It would be located at the northern side of the 
BNY property, adjacent to Kent Avenue. The facility would be de- 
veloped and constructed by Signal Resco Inc., which would lease 
the site from the City and develop and operate it commercially for 
20 years. These appendices contain much of the technical backup 
for the DEIS. Subjects include: ash residue management, subsurface 
explorations, dredging, water quality, noise studies, endangered spe- 
cies and other studies. Separate analytics were done on the DEIS, 
the summary and the other appendices. 
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REFER ALSO TO CITATION(S) 26781, 26782, 27378 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 28314 
5501 Behavioral Biology 


28772 Drug induced movement disorders in primates. 
Weiss, B. (Univ. of Rochester School of Medicine and Den- 
tistry, NY). pp 387-398 of Behavioral models and the analy- 
sis of drug action. Spiegelstein, M.Y.; Levy, A. (eds.). Am- 
sterdam, Netherlands; Elsevier Scientific Publishing Compa- 
ny (1982). (CONF- 8203206—). Contract AC02-76EV03490. 

From 27. OHOLD conference; Zichron Ya’acov, Israel (28 
Mar 1982). 

Striking disorders of movement have been induced in nonhu- 
man primates (Cebus and Saimiri) by chronic administration of ha- 
loperidol. After several months of treatment, animals responded 
with violent hyperkinetic episodes (Cebus) or bizarre postures (Sai- 
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miri) to the daily dosing. Persisting neurochemical changes in such 
monkeys were suggested by exacerbated responses to haloperidol 
treatment as long as 500 days after treatment ceased. Intermittent 
(weekly) treatment also produces movement disorders after several 
weeks. Quantification of such disorders is essential for further ques- 
tions of this kind. One example is provided of enduring effects on 
motor performance (Saimiri) after one to three weeks of low dose 
halperiodol treatment. 


5502 Biochemistry 
REFER ALSO TO CITATION(S) 27037, 28893 


28773 Soliton oscillations in DNA. Scott, A.C. (Center 
for Nonlinear Studies, Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545). Physical Review [Section] 
A: General Physics; 31: No. 5, 3518-3519(May 1985 

Longitudinal-acoustic-wave oscillations on circular and 
linear segments of DNA are analyzed for a Boussinesq model 
which includes both the effects of dispersion and of anharmonicity. 
Expressions are obtained for the frequency spectra of anharmonic 
(soliton) modes. These results may help to explain details of the 
microwave absorption spectra of DNA. 


28774 Three-dimensional structure of thaumatin I, an in- 
a, sweet protein. de Vos, A.M.; Hatada, M.; van der 
Wel, Krabbendam, H.; Peerdeman, A.F,; Kim, S.H. 
(Univ. “ California, Berkeley). Proceedings of the National 
Academy of Sciences of the United States of America; 82: No. 
5, 1406-1409(Mar 1985). 

Thaumatin and monellin are the two sweetest compounds 
known to man - about 100,000 times sweeter than sugar on a molar 
basis and 3000 times on a weight basis. These proteins represent a 
unique class of proteins that are taste-active. The authors report the 
three-dimensional structure of thaumatin I at 3.1 A resolution. 


28775 Interaction of mouse mammary epithelial cells with 
collagen substrata: regulation of casein gene expression and 
secretion. Lee, E.Y.H.P.; Lee, W.H.; Kaetzel, C.S.; Parry, 
G.; Bissell, M.J. (Univ. of California, Berkeley). Proceedings 
of the National Academy of Sciences of the United States of 
America; 82: No. 5, 1419-1423(Mar 1985). Contract AC03- 
76SF00098. 

Mouse mammary epithelial cells (MMEC) secrete certain 
milk proteins only when cultured on floating collagen gels. The au- 
thors demonstrate that modulation of milk proteins by substrata is 
manifested at several regulatory levels; (i) cells cultured on floating 
collagen gels have 3- to 10-fold more casein mRNA than cells cul- 
tured on plastic or attached collagen gels. (ii) Cells on the latter 
two flat substrata, nevertheless, synthesize a significant amount of 
caseins, indicating that the remaining mRNA is functional. (iii) 
Cells on all substrata are inducible for casein mRNA and casein 
proteins by prolactin, but the extent of induction is greater on colla- 
gen than that on plastic - i.e., the substratum confers an altered 
degree of inducibility. (iv) Cells on all substrata synthesize casein 
proteins at rates proportional to the amount of casein mRNA, but 
the newly synthesized caseins in cells on plastic are degraded intra- 
cellularly, whereas those synthesized by cells on floating gels are 
secreted into the medium. (v) Cells on all substrata examined lose 
virtually all mRNA for whey acidic protein despite the fact that 
this mRNA is abundant in the mammary gland itself; the authors 
conclude that additional, as-yet-unknown, factors are necessary for 
synthesis and secretion of whey acidic protein in culture. 


28776 Dried calcium alginate/magnetite spheres: a new 
support for chromatographic separations and enzyme immobi- 
lization. Burns, M.A.; Kvesitadze, G.I.; Graves, D.J. (Univ. 
of Pennsylvania, Philadelphia). Biotechnology and Bioengin- 
eering; 27: No. 2, 137-145(Feb 1985). Contract FG22- 
80ET 14731. 

Dried spheres made from an alginate solution containing 
magnetite particles have excellent potential as a support for enzyme 
immobilization and chromatographic applications. The beads were 
found to be much stronger than gels such as polyacrylamide and 
dextran, indicating that high flow rates and pressures could be used 
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in column separations. The support withstood not only tempera- 
tures of up to 120°C, but also most pH values and common sol- 
vents. While some solutions, such as phosphate buffers, dissolved 
the spheres, stabilization with Tyzor TE eliminated this problem. 
The physical properties of the beads include a glasslike density of 
2.2 g/mL, excellent sphericity, low porosity, and a narrow size dis- 
tribution. The magnetite present in the support allows the beads to 
be used for magnetic separations such as high gradient magnetic fil- 
tration. Their high degree of microroughness provides a large ex- 
posed surface area for enzyme and ligand binding. Mixed Actino- 
myces fradiae proteases and Aspergillus niger a-amylase, two en- 
zymes representative of classes which attack large substrates, were 
immobilized on the bead’s surface with high activity and stability. 
A cyanuric dye which can be used in chromatographic applications 
(Cibacron Blue F3GA) was also readily coupled to the surface of 
this support with good yield. 


28777 Modulation of 8-adrenergic response in rat brain 
astrocytes by serum and hormones. Wu, D.K.; Morrison, 
R.S.; de Vellis, J. (Univ. of California, Los An geles). Jour- 
nal of Cellular Physiology; 122: No. 1, 73-80(Jan 1985), Con- 
tract AC03-76SF00012. 

Purified astrocyte cultures from neonatal rat cerebrum re- 
spond to isoproterenol, a B-adrenergic agonist, with a transient rise 
in cAMP production. This astroglial property was regulated by 
serum, a chemically defined medium (serum-free medium plus hy- 
drocortisone, putrescine, prostaglandin F2, insulin, and fibroblast 
growth factor) and epidermal growth factor. Compared to astro- 
cytes grown in serum-supplemented medium, astrocytes grown in 
the chemically defined medium were nonresponsive to isoproter- 
enol stimulation, and this difference did not appear to be due to se- 
lection of a subpopulation of cells by either medium. The data sug- 
gest that a decreased B-adrenergic receptor number and an in- 
creased degradation of cAMP may account for the reduced re- 
sponse to B-adrenergic stimulation. The nonresponsive state of as- 
trocytes in the defined medium was reversible when the medium 
was replaced with serum-supplemented medium. An _ active 
substance(s) in serum was responsible for restoring the responsive- 
ness of astrocytes. Each of the five components of the defined 
medium had little effect by itself; however, together they acted syn- 
ergistically to desensitize astrocytes to B-adrenergic stimulation. On 
the other hand, epidermal growth factor, a potent mitogen for as- 
trocytes, was very competent by itself in reducing the cAMP re- 
sponse of astrocytes to B-adrenergic stimulation. Thus purified as- 
trocytes grown in the chemically defined medium appear to be a 
good model for the study of hormonal interactions and of serum 
factors which may modulate the B-adrenergic response. 


28778 Temperature dependence of the resonance Raman 
spectra of plastocyanin and azurin between cryogenic and am- 
bient conditions. Woodruff, W.H.; Norton, K.A.; Swanson, 
B.L.; Fry, H.A. (Univ. of Texas, Austin). Proceedings of the 
National Academy of Sciences of the United States of America; 
81: No. 4, 1263-1267(Feb 1984). 

Resonance Raman spectra of spinach plastocyanin and Pseu- 
domonas aeruginosa azurin were studied as a function of tempera- 
ture between 10 K and 300 K. The spectra are markedly improved 
both in signal/noise ratio and in resolution at low temperatures. 
The assignments of the resonance Raman-active vibrations are rein- 
terpreted in view of the number and intensities of peaks observed in 
the low-temperature spectra. Features appear in the low-tempera- 
ture spectra of azurin that may be due to copper-bound methionine. 
The plastocyanin spectra undergo a transition between 220 K and 
the melting point of water that results in dramatically narrowed 
peaks at lower temperature and a shift in the carbon-sulfur stretch- 
ing frequency of the copper-bound cysteine, suggesting a structural 
change in the active site and an accompanying effect on vibrational 
dephasing. Considering that the structures and nonvibrational spec- 
troscopies of these two proteins are similar, the substantial differ- 
ences in the resonance Raman spectra are striking and significant. 
40 references, 3 figures, 1 table. 
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28779 Cation binding by bacteriorhodopsin. Chang, C.H.; 
Chen, J.G.; Govindjee, R.; Ebrey, T. (Univ. of Illinois, 
Urbana). Proceedings of the National Academy of Sciences of 
the United States of America; 82: No. 2, 396-400(Jan 1984). 
Contract AC02-82ER 12087. 

It was found that extensively washed purple membrane has 
about 1 calcium and 3-4 magnesium ions bound per bacteriorhodop- 
sin molecule. When these divalent cations are removed by any of a 
variety of means, the pigment changes its color from purple to blue 
(A/sub max/ = 600 nm). This blue pigment, which can be formed 
at near neutral pH, is probably very similar to blue species formed 
when the pH of a purple membrane sample is lowered to = 2. 
When any of a wide variety of cations are added to a blue mem- 
brane preparation, the characteristic purple color of bacteriorho- 
dopsin returns. Divalent and trivalent cations are much more effi- 
cient than monovalent cations in restoring the purple color and are 
effective at a ratio approaching one cation per pigment molecule. 
Besides shifting the absorption spectrum, removal of the divalent 
cations drastically alters the photochemical cycle of bacteriorho- 
dopsin, including abolishing the unprotonated Schiff base (M-type) 
intermediate. Finally, lanthanum not only displaces the divalent ca- 
tions normally bound to the purple membrane but also greatly re- 
duces both the rate of decay of the M412 intermediate and proton 
uptake. 


28780 Flavoproteins in sulfur metabolism. Peck, H.D. 
Jr.; Bramlett, R.N. (Univ. of Georgia, Athens). pp 851-858 
of Flavins and flavoproteins. Massey, V.; Williams, C.H. 
(eds.). New York, NY; Elsevier North Holland, Inc. (1982). 
Contract AS09-79ER 10499, 

The enzymology of respiratory sulfur metabolism is present- 
ed. Sulfite is a key intermediate in both sulfate reduction and the 
oxidation of reduced sulfur compounds. Similar, if not identical en- 
zymes can be involved in both the reduction and oxidation of 
sulfur. Prior to its reduction or utilization in biological systems, sul- 
fate must react with ATP to form adenylyl sulfate (APS) and inor- 
ganic pyrophosphate. APS can then be phosphorylated to form 3’- 
phosphoadenyly! sulfate which is used for sulfate esterification re- 
actions, reduced in the biosynthetic pathway of sulfate reduction by 
APS (or PAPS) sulfotransferase, or reduced in the respiratory path- 
way to AMP and sulfite by the flavoprotein APS reductase. APS 
reductase is the most extensively characterized flavoprotein exclu- 
sively involved in sulfur metabolism and its mechanism is consid- 
ered in detail in this paper. APS reductases are found only in three 
physiological groups of bacteria: the sulfate-reducing bacteria, De- 
sulfovibrio and Desulfotomaculum, in some but not all Thiobacilli, 
and in the purple and green sulfur photosynthetic bacteria. 


5503 Cytology 


REFER ALSO TO CITATION(S) 28886 


28781 Imaging of optically active biological structures by 
use of circularly polarized light. Keller, D.; Bustamante, C.; 
Maestre, M.F.; Tinoco, I. Jr. (Univ. of California, Berke- 
ley). Proceedings of the National Academy of Sciences of the 
United States of America; 82: No. 2, 401-405(Jan 1985). Con- 
tract AT03-82ER60090. 

If an optically active sample is placed in a microscope and 
illuminated with circularly polarized light, an image can be formed 
that is related to the circular dichroism of each feature of the 
sample. A theoretical investigation has been done for the circular 
differential image obtained by subtracting the images formed under 
right- and left-circularly polarized light. Two types of differential 
images are possible: (i) dark-field images formed from light reflect- 
ed or scattered by the sample and (ii) bright-field images formed 
from light transmitted through the sample. The sign and magnitude 
of each feature in a circular differential image strongly depend on 
the structure of the sample. The dark-field circular differential 
images are most sensitive to large features with dimensions similar 
to the wavelength of illumination whereas the bright-field images 
are most sensitive to the short-range molecular order. Applications 
of circular differential imaging may include clinical fingerprinting 
of normal and transformed cells and structural analysis of individual 
cellular components. 
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28782 (DOE/ER/10678—5) Environmental stress medi- 
ated changes in transcriptional and translational regulation of 
protein synthesis in crop plants. Progress report. Kochert, 
G.; Key, J.L. (Georgia Univ., Athens (USA). Research 
Foundation). Apr 1985. Contract AS09-80ER10678. 7p. 
NTIS, PC A02/MF A0l1; GPO Dep. File Number 
DE85010924. 

This progress report summarizes research accomplished 
during 1985. This research has focused on: (1) an analysis of the 
transport of heat shock proteins into chloroplasts and isolation of 
cDNA clones to those proteins, (2) development of monoclonal 
antibodies to 15 to 18 kD heat shock proteins, (3) additional analy- 
ses of heat shock protein localization focusing on “heat shock gran- 
ules” and ribosome association of 15 to 18 kD heat shock proteins, 
(4) isolation of cDNA and genomic clones to heat shock proteins, 
hsp 70 and hsp 84, (5) Cadmium/arsenite-mediated induction of 
heat shock mRNAs and proteins and (6) some aspects of the regula- 
tion of heat shock mRNA levels. 


28783 (DOE/ER/10879—4) [Genetic engineering of 
yeasts for fermentation of xylose to ethanol]. Progress report, 
April 1-October 31, 1984, (Washington Univ., Seattle (USA). 
Dept. of Genetics). 31 Mar 1985. Contract AT06- 
81ER10879. 2p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85011461. 

This progress report summarizes research on expression of 
xylose isomerase protein in S. cerevisiae, aggregation of xylose iso- 
merase in yeast extracts, solubilization of yeast-made xylose isomer 
ase, and disulfide bond content compared to the E. coli enzyme. 


28784 Superoxide dismutase: an evolutionary puzzle. Lee, 
Y.M.; Friedman, D.J.; Ayala, F.J. (Univ. of California 
Davis). Proceedings of the National Academy of Sciences 
the United States of America; 82: No. 3, 824-828(Feb 1985; 

The authors have obtained the complete amino acid se- 
quence of copper/zinc-containing superoxide dismutase (SOD, 
superoxide:superoxide oxidoreductase, EC 1.15.1.1) from Droso- 
phila melanogaster. The sequence of this enzyme is also known for 
man, horse, cow, and the yeast Saccharomyces cerevisiae. The rate 
of evolution of this enzyme is far from constant. The number of 
amino acid substitutions per 100 residues per 100 million 3a 
30.9 when the three mammals are compared to each other, 10.6 
when Drosophila is compared to the three mammals, and 5.8 when 
the yeast is compared to the four animals. The first value represents 
one of the fastest evolutionary rates for any protein, the second is 
similar to the globin rate, and the third is similar to some cytoch- 
romes and other slowly evolving proteins. Hence, SOD is not ac- 
ceptable evolutionary clock. Another peculiarity of this enzyme is 
that a two-amino-acid deletion must have occurred independently 
in the lineages going to the cow and to Drosophila. The authors 
conclude that using the primary structure of a single gene or pro- 
tein to time evolutionary events or to reconstruct phylogenetic rela- 
tionships is potentially fraught with error. 


28785 Potential shuttle vectors based on the methanogen 
plasmid pME2001. Meile, L.; Reeve, J.N. (Ohio State Univ., 
Columbus). Bio/Technology; 3: No. 1, 69-72(Jan 1985). Con- 
tract AC02-81ER 10945. 

Methane is produced by anaerobic archaebacteria known as 
methanogens. Currently the only available plasmid from a methano- 
gen is pME2001. The authors incorporated pME2001 into plasmids 
which should be capable of replication in a range of microbial host 
species. Plasmid pET2411, a recombinant plasmid formed by join- 
ing pBR322 to pME2001, directs the synthesis of pME2001 en- 
coded polypeptides in Escherichia coli but cannot replicate in E. 
coli in the absence of E. coli DNA polymerase I. 23 references, 3 
figures, 1 table. 
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26786 Chromosomal locations of the human and mouse 
ets en ee re ee ee oe 
bunit 


of nerve growth factor. Zabel, B.U.; Eddy, R.L.; 
Lalley, P.A A: Scatt, J. Bell, G.L; Shows, TB. (New York 
State Dept. t. of Health, Buffalo). Proceedin of the National 
—-. Sciences of the United States of America; 82: No. 
2, 469-4 ower 1985). 

[A probes for pre-pro-epidermal growth factor (EGF) 
and in aoa recursor of the 8 subunit of nerve growth factor (NGF) 
were used to chromosomally map human and mouse EGF and 
NGF genes in panels of human-mouse and mouse-Chinese hamster 
somatic cell hybrids. The EGF and NGF genes were mapped to 
human chromosomes 4 and 1, respectively, by using human-mouse 
cell hybrids. A combination of regional mapping using a chromo- 
some 1 translocation and comparative gene mapping suggests that 
the human NGF gene is in the p21-p22.1 region of chromosome 1. 
In mouse-Chinese hamster cell hybrids, both genes were assigned to 
mouse chromosome 3. A knowledge of the chromosomal assign- 
ment of these genes should help in our understanding of their regu- 
lation and role in development and disease. 


5505 Metabolism 


REFER ALSO TO CITATION(S) 26750 


28787 (INIS-mf—8822) Investigations into the post-natal 
development of demthylating enzyme systems by determina- 
tion of carbon dioxide 14 in the air exhaled by mice after ap- 
plications of carbon 14 dimethyl woe) Medien Schmidt, 
H. (Freie Univ. Berlin (Germany, F.R.). Medizinische Fa- 
kultaet). 22 Feb 1982. 70p. NTIS us Sales Only), PC A04/ 
MF AO1. File Number DE85780780. 

Albino mice were subcutaneously injected with carbon 14 
dimethyl aminopyrines, the methyl group of which can be metabo- 
lised in the organism into carbon dioxide 14. The following results 
were obtained: In the carbon dioxide 14 exhalation of neonate, 
young and adult animals after administration of carbon 14 aminopy- 
rine, distinct differences were noted. The maximum of elimination 
via the lungs occurs after 20 to 30 minutes in grown-up mice, in 
neonates or young animals distinctly later (60 to 90 min). The 
carbon dioxide 14 exhalation was also measured after additional 
subcutaneous application of methrotrexate. In mice aged 8 and 10 
days a distinct decrease in carbon dioxide 14 exhalation was found. 
By contrast, a rise in carbon dioxide 14 exhaled was found in mice 
aged 2 days. The orientating experiments with folic acid and 
carbon 14 dimethyl aminopyrine show that leucovorin leads to a 
distinct increase in carbon dioxide 14 exhalation during the first 30 
minutes. As a cause of the different degrees of stimulation respec- 
tively inhibition of demethylation, different biochemical ways of 
formaldehyde formation are pointed out. One of these probably in- 
cludes the folate-dependent reaction. 


5506 Medicine 


REFER ALSO TO CITATION(S) 28220, 28418, 28903, 29371, 29380 


28788 (CEA-CONF—7279) Physical characteristics of a 
position computed tomography system using time-of-flight 
technics. Campagnolo, R.E. (CEA Centre d'Etudes Nu- 
cleaires de Grenoble, 38 (France)). Mar 1984. 12p. (In 
French). (CONF-8403169—1; LETI-MCTE—84-128). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE85751046. 

From Franco-Belgian meeting on nuclear medicine; Lille, 
France ar Mar 1984). 

A first generation positron emission tomograph using time of 
flight information has been designed and constructed by the LETI 
group and is under clinical evaluation at "Service Hospitalier Fred- 
eric-Joliot” in ORSAY (France). We present the major perform- 
ances of this camera using Cesium fluoride crystals, and the charac- 
teristics of a similar one using Baryum fluoride crystals and finally 
we give the preliminary specifications of a second generation high 
resolution tomograph presently under development. We point out 
the advantages of using time of flight information in order to im- 
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prove image quality in PET. We look forward the development of 
the positrons emission tomography. 


28789 (CONF-8503135—1) Anomalies in medical deci- 
sion making: the preception of risk. Travis, C.; Tonn, B 
(Tennessee Univ., Knoxville (USA); Oak Ridge National 
Lab., TN (USA)). 28 Mar 1985. Contract ACO05- 
84OR21400. 18p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85011909. 

From 31. annual meeting of the Southeastern Psychological 
Association; Atlanta, GA, USA (28 Mar 1985). 

This paper discusses risk perception in medical decision 
making. Biases in risk perception by physicians and patients could 
result in undue loss of life and unwarranted medical expenses. Pos- 
sible biases include availability of information, framing of choices, 
and the fundamental attribution error. An example of an anomaly in 
medical decision making possibly related to biased decision making 
is elective hysterectomy. 25 refs. 


28790 (DOE/EV/02541—T2) Applications of CdTe to 
nuclear medicine. Final report. Entine, G. (Radiation Moni- 
toring Devices, Inc., Watertown, MA (USA)). 7 May 1985. 
Contract AC02-76EV02541. 16p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE85011877. 

Uses of cadmium telluride (CdTe) nuclear detectors in medi- 
cine are briefly described. They include surgical probes and a 
system for measuring cerebral blood flow in the intensive care unit. 
Other uses include nuclear dentistry, x-ray exposure control, cardi- 
ology, diabetes, and the testing of new pharmaceuticals. (ACR) 


28791 (INIS-mf—8820) Duodenal x-ray diagnostics. 
Scheppach, W. (Wuerzburg Univ. (Germany, F.R.). Medi- 
zinische Fakultaet). 26 Jul 1982. 77p. NTIS (US Sales 
Only), PC A05/MF A0O1. File Number DE85780782. 

The publication provides an overview of duodenal x-ray 
diagnostics with the aid of barium meals in 1362 patients. The intro- 
ducing paragraphs deal with the topographic anatomy of the region 
and the methodics of x-ray investigation. The chapter entitled 
“processes at the duodenum itself” describes mainly ulcers, diverti- 
cula, congenital anomalies, tumors and inflammations. The neigh- 
bourhood processes comprise in the first place diseases having their 
origin at the pancreas and bile ducts. As a conclusion, endoscopic 
rectograde cholangio-pancreaticography and percutaneous transhe- 
patic cholangiography are pointed out as advanced x-ray investiga- 
tion methods. In the annex of x-ray images some of the described 
phenomena are shown in exemplary manner. 


28792 (INIS-mf—8821) Risk indicators in coronary car- 
diac disease and occlusive disease of the peripheral arteries: 
comparative coronary and peripheral angiography - total an- 
giography - in 160 patients. Roth, H. (Erlangen-Nuernberg 
Univ., Erlangen (Germany, F.R.). Medizinische Fakultaet). 
28 Jun 1982. 163p. NTIS (US Sales Only), PC A08/MF 
A01. File Number DE85780781. 

In 160 patients with clinically confirmed coronary heart dis- 
eases, angiograms of the coronary vessels, the left ventricle, the ab- 
dominal aorta, the pelvic and femoral arteries and the supra-aortic 
vessels were taken. At the same time the incidence of the risk indi- 
cators overweight, hypercholesterinaemia, hypertriglyceridaemia, 
hyperuricaemia, diabetes mellitus, hypertension and cigarette smok- 
ing was established and compared with the angiograms. Hypercho- 
lesterinaemia, hypertriglyceridaemia, diabetes mellitus and hyper- 
tension are found to be in a clearly positive correlation with the 
frequency and severity of coronary and peripheral vascular dis- 
eases. For hyperuricaemia and overweight a relation to the frequen- 
cy and severity of peripheral but not coronary vascular stenoses is 
outlined. Cigarette smoking, again, proves to be a clear risk indica- 
tor. 


28793 (INIS-mf—8893) Investigation of the biophysical 
dose planning for radiotherapy of malignant tumours. Wend- 
hausen, H. (Kiel Univ. (Germany, F.R.). Medizinische Fa- 
kultaet). 1980. 138p. NTIS (US Sales Only), PC A07/MF 
A01. File Number DE85780779. 
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The physical part, the calculation of a purely geometrical 
distribtion of the radiation dose in the human body, is solved nearly 
completely and is applicable for frequently-used types of radiation 
in the computer with error rates below 1%. The biomedical section 
consists of two partial sections, the protection of the healthy tissue 
and the distruction of the tumor tissue. The unavoidable radiation 
exposure of healthly organs is to be kept as low as possible and 
should not exceed the limit to an irreversible damage at any point. 
For the tolerance limit of various organs of the average patient we 
could derive a mathematical function which allows to calculate the 
dose distribution before starting therapy, protecting critical organs 
or organ section from too much exposure. Another set of formulas 
allows, by authomatical calculation with exactly prescribed therapy 
dose, to estimate the radiation exposure of healthy sections in the 
subtolerance region and to choose the geometrical dose distribution 
in a way keeping the total exposure of a healthly person as low as 
possible. This dose depends on a big number of factors such as sen- 
sitivity to radiation, oxygen supply, anoxic share of cells, growth 
speed, and reoxygenization. Provided that the sensitivity of the 
tumour to radiation remains stronger than that of the normal tissue 
the formalism developed here can be used as a criterion for fore- 
casting the success of the therapy. The calculation scheme intro- 
duced here can be regarded as a clinical tool which must be further 
developed in the following time. 


28794 (INIS-mf—8894) Study of the resolution of a com- 
puter tomograph. Weidenmaier, W. (Tuebingen Univ. (Ger- 
many, F.R.). Medizinische Fakultaet). 1982. 72p. NTIS (US 
Sales Only), PC A04/MF AOI. File Number DE85780778. 
The spatial resolution and the density resolution of a com- 
puter tomograph (CT) are studied to demonstrate experimentally 
the qualitative and quantitative limits of applicability for medical 
diagnostics and radiation therapy. The CT-phantom images are 
evaluated with respect to system theoretical aspects. Based on an 
input-output-analysis, the effect of the hardening of the X-ray 
bremsstrahlung-spectra and the influence of different volumina and 
different attenuations of neighbouring structures on the CT-value. 
The transformation properties for the density and the spacial reso- 
lution can be determined experimentally by a comparison of well- 
defined input structures of adequate phantoms with the measured 
CT-value distributions, which represent the output structures. 


28795 (INIS-mf—9242) Electron passage through radio- 
sensitive regions of the cell nucleus. Blohm, R. (Goettingen 
Univ. (Germany, F.R.). Mathematisch-Naturwissenschaft- 
liche Fakultaet). 4 Nov 1983. 169p. (In German). NTIS (US 
Sales Only), PC A08/MF AO01. File Number DE85780888. 

Photon and electron radiation was analyzed by microdosi- 
metry. Particular interest was taken in very small regions of the cell 
nucleus corresponding to the range of low-energy electrons. The 
physical data obtained by calculation were to be utilized in the 
analysis of the different biological effects. To begin with, the role 
of microdosimetry concepts in model assumptions on biological ra- 
diation effects is outlined in chapter 2. Chapter 3 presents a system- 
atic physical analysis of the microdosimetric properties of proton 
and electron radiation. In chapter 4 the findings of irradiation ex- 
periments with eukaryotic cells (containing nuclei) are related to 
the calculated microdosimetric parameters, and the possible conclu- 
sions are drawn concerning the effect of the spatial correlation of 
the physical interactions on the efficiency of the different types of 
radiation. (orig.). 


28796 (INIS-mf—9482, pp 30) Therapeutical beams and 
their models. Gold, O.; Hlavacova, I. (Krajsky Ustav Nar- 
odniho Zdravi, Ostrava (Czechoslovakia)). Aug 1983. (In 
Czech). NTIS (US Sales Only), PC A08/MF AOl. File 
Number DE85780916. (CONF-8311230—Absts.). 


From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 
Published in summary form only. 
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28797 (INIS-mf—9482, pp 35) Radiation risk and benefit 
of mass radiophotography examinations in various 
groups. Heribanova, A. jjska Hygienicka Stanice, 
Prague (Czechoslovakia)); Sevc, J. (Institut Hygieny a Epi- 
demiologie, Prague (Czechoslovakia)). Aug 1983. (In 
Czech). NTIS (US Sales Only), PC A08/MF AO1. File 
Number DE85780916. (CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


(INIS-mf—9482, pp ’ Effective dose equivalent 
in nuclear medicine - problems of determination and examples 
of application. Husak, V. (Fakultni Nemocnice, Olomouc 
(Czechoslovakia). Oddeleni Nuklearni Mediciny); Sevc, J. 
(Institut Hygieny a Epidemiologie, Prague (Czechoslova- 
kia). Ustavy Hygieny Zareni); Zezulka, L. (Mestska Hygien- 
icka Stanice, Ostrava (Czechoslovakia). Oddeleni Hygieny 
Zareni). Aug 1983. (In Czech). NTIS (US Sales Only), PC 
A08/MF A0Ol. File Number DE85780916. (CONF- 
8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 
Published in summary form only. 


28799 se wage pp 55) Exposure of patients to 
ionizing radiation in radiodiagnostic examinations. Kodl, O.; 
Kunz, E.; Snobr, J.; Bucina, I; Kliment, V. (Institut Hy- 
gieny a E idemiologie, Prague (Czechoslovakia)); Miku- 
sova, M. (Institut pro Dalsi Vzdelavani Lekaru a Farma- 
ceutu, Prague (Czechoslovakia)). Aug 1983. (In Czech). 
NTIS (US Sales Only), PC A08/MF AO01. File Number 
DE85780916. (CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


28800 (INIS-mf—9482, pp 83) Clinical dosimetry of 1-50 


MeV electron and beams. Novotny, J.; Kovar, Z.; 
Kovar, I.; Vavra, S.; Janotova, I.; Jirousek, P. (Ceskoslo- 
venska Akademie Ved, Prague. Ustav Dozimetrie Zareni). 
Aug 1983. (In Czech). NTIS (US Sales Only), PC A08/MF 
AOl. File Number DE85780916. (CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


28801 (INIS-mf—9482, pp 88) Our experience with irra- 
diation field analyzer by Therados. Plesko, B. (Ustav Klin- 
ickej Onkologie, Bratislava (Czechoslovakia)). Aug 1983. 
(In Slovak). NTIS (US Sales Only), PC A08/MF AOI. File 
Number DE85780916. (CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


28802 (INIS-mf—9482, pp 40) Will neutron radiography 
be of help in perisurgery diagnosis of bone tumours. Hrdlicka, 
Z. (Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslova- 
kia)). Aug 1983. (In Czech). NTIS (US Sales Only), PC 
A08/MF AOl. File Number DE85780916. (CONF- 
8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


28803 (INIS-mf—9482, pp 65) Report on first therapeu- 
tical applications of linear accelerator in Plzen. Kubat, A.; 
Stuchlova, A.; Havranek, K.; Mach, J. (Krajsky Ustav Nar- 
odniho Zdravi, Plzen (Czechoslovakia). Fakultni Nemoc- 
nice s Poliklinikou). Aug 1983. (In Czech). NTIS (US Sales 
Only), PC A08/MF AOl. File Number DE85780916. 
(CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 
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Published in summary form only. 


28804 (INIS-mf—9482, pp 70) Effect on dose distribu- 
tion of reducing irradiation field of electron accelera- 
tor. Laginova, V.; Plesko, B. (Ustav Klinickej Onkologie, 
Bratislava (Czechoslovakia)); Kovar, I. (Ceskoslovenska 
Akademie Ved, Prague. Ustav Dozimetrie Zareni). Aug 
1983. (In Slovak). NTIS (US Sales Only), PC A08/MF 
A01. File Number DE85780916. (CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


28805 (INIS-mf—9482, pp 73) Interactive optimization 
of isodose plans using central computer. Mach, J. (Fakultni 
Nemocnice, Plzen (Czechoslovakia). Onkologicke Odde- 
leni); Potmesil, J. (Krajsky Ustav Narodniho Zdravi, Plzen 
(Czechoslovakia). Vypocetni Stredisko). Aug 1983. (In 
Czech). NTIS (US Sales Only), PC A08/MF AOI. File 
Number DE85780916. (CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


28806 (INIS-mf—9532, pp 140-142) Background subtrac- 
tion for in-vivo quantitative detection of thyroidal iodine by 
static X-ray fluorescence. Margaliot, M.; Schlesinger, T.; 
Friedland, S.; Lubin, E. (Israel Atomic Energy Commission, 
Yavne. Soreq Nuclear Research Center; Tel Aviv Univ. 
(Israel)). 1983. NTIS (US Sales Only), PC Al4/MF AO1. 
File Number DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


28807 (INIS-mf—9532, pp 137-139) Cobalt-60 telether- 
apy dose in the vicinity of metal objects used in mandibular 
reconstruction. Tatcher, M.; Kuten, A.; Helman, J.; Laufer, 
D. (Rambam Government Hospital, Haifa (Israel); Tech- 
nion-Israel Inst. of Tech., Haifa). 1983. NTIS (US Sales 
Only), PC Al4/MF AOl. File Number DE85780892. 
(CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


28808 (LBL—19435) Advanced instrumentation for Posi- 
tron Emission Tomography. Derenzo, S.E.; Budinger, T.F. 
(Lawrence Berkeley Lab., CA (USA)). Apr 1985. Contract 
AC03-76SF00098. 2ip. (CONF-8409164—2). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85011147. 

From NATO advanced study institute on physics and engi- 
neering of medical imaging; Maratea, Italy (24 Sep 1984). 

This summarizes the physical processes and medical 
science goals that underly modern instrumentation design for Posi- 
tron Emission Tomography. The paper discusses design factors 
such as detector material, crystalphototube coupling, shielding ge- 
ometry, sampling motion, electronics design, time-of-flight, and the 
interrelationships with quantitative accuracy, spatial resolution, 
temporal resolution, maximum data rates, and cost. 71 refs., 3 figs., 
3 tabs. 


28809 (LUNDD-NFRA— 1016, pp 1-32) Photon attenu- 
ation by intensifying screens. Holje, G. Apr 1983. NTIS (US 
Sales Only), PC Al1/MF A0O1. File Number DE85780875. 

In Physical properties of radiographic screen-film systems. A 
study of absorption, sensivity, noise and resolution properties. 

The photon attenuation by intensifying screens of different 
chemical composition has been determined. The attenuation of pho- 
tons between 20 keV and 120 keV was measured by use of a multi- 
channel analyzer and a broad bremsstrahlung distribution. The at- 
tenuation by the intensifying screens was hereby determined simul- 
taneously at many different monoenergetic photon energies. Experi- 
mentally determined attenuations were found to agree well with at- 
tenuation calculated from mass attenuation coefficients. The attenu- 
ation by the screens was also determined at various bremsstrahlung 
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distributions, simulating those occurring behind the patient in vari- 
ous diagnostic X-ray examinations. The high attenuation in some of 
the intensifying screens form the basis for an analysis of the con- 
struction of asymmetric screen pairs. Single screen systems are sug- 
gested as a favourable alternative to thick screen pair systems. 


28810 (LUNDD-NFRA—1016, pp 1-39) Energy absorp- 
tion in radiographic intensifying screens. Holje, G. Apr 1983. 
NTIS (US Sales Only), PC All/MF AOl. File Number 
DE85780875. 

In Physical properties of radiographic screen-film systems. A 
study of absorption, sensitivity, noise and resolution properties. 

The energy absorption of monoenergetic radiation is calcu- 
lated from measured attenuation by employing tabulated mass at- 
tenuation coefficients. Photoelectric absorption alone is considered 
and the partial absorption of internally produced K X-rays is taken 
into account. The energy absorption in the screens are also deter- 
mined at twenty bremsstrahlung distributions, simulating those oc- 
curring in diagnostic X-ray examinations. The variations with radi- 
ation quality of the energy absorption in the intensifying screens 
form the basis for the predictions of image contrast. The influences 
of the screen thickness, the presence of scattered radiation, the 
chemical composition of the screen phosphor and the choice of X- 
ray tube potential on the image contrast are discussed. Comparison 
of the energy absorption versus the screens’ thicknesses reveals the 
favourable energy absorption that exists at these radiation qualities 
in screen with barium, lanthanum or gadolinium as high Z element. 
This is shown to be a consequence of the high occurrence of K- 
shell interactions. A quantification of the absorbed K X-ray energy 
is made by relating the K X-ray absorption to the total energy ab- 
sorption of incident photons. This ratio is expected to the applica- 
ble for predicting the influence of absorbed K X-ray energy on the 
qauntum mottle and the resolution properties of the screen-film sys- 
tems. 


28811 (LUNDD-NFRA—1016, pp 1-19) Energy absorp- 
tion of fluorescent K X-rays produced in the phosphor layers 
of radiographic intensifying screens. Holje, G. Apr 1983. 
NTIS (US Sales Only), PC All1/MF A0Ol. File Number 
DE85780875. 

In Physical properties of radiographic screen-film systems. A 
study of absorption, sensivity, noise and resolution properties. 

The attenuation and energy absorption of the K X-rays, 
which are emitted from the highest Z-element of the phosphor, 
have been determined in twenty-two intensifying screens with 
seven different phosphor compositions. A simple relationship is es- 
tablished between the attenuation of internally produced K X-rays 
and the attenuation by the screens of perpendicular incident pho- 
tons of equivalent energy. To show the correct proportions of the 
absorption of K X-ray energy in the screen, it will be related to the 
total energy absorption of incident photons. This ratio is expected 
to be applicable for predicting the influence of absorbed K X-rays 
on the quantum mottle and the resolution properties of the screen- 
film systems. 


28812 (LUNDD-NFRA—1016) Physical properties of ra- 
diographic screen-film systems. A study of absorption, sensi- 
vity, noise and resolution properties. Holje, G. (Lund Univ. 
(Sweden). Dept. of Radiation Physics). Apr 1983. 246p. 
NTIS (US Sales Only), PC All/MF A0Ol1. File Number 
DE85780875. 

Separate entries were prepared for the data base for the in- 
scope papers included. 


28813 (ORNL/TM—9480) Nuclear medicine progress 
report for quarter ending December 31, 1984. Knapp, F.F. 
Jr.; Ambrose, K.R.; Goodman, M.M.; Srivastava, P.C. (Oak 
Ridge National Lab., TN (USA)). Apr 1985. Contract 
AC05-840R21400. 24p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85011667. 

A new osmium-191/iridium-191m radionuclide generator 
system has been developed based on the adsorption of K2OsCle 
(Os-IV) on 140 to 230 mesh heat-treated activated carbon. The gen- 
erator is eluted with pH 2 saline solution to give Ir-191m in good 
yield. Elution of the prototype generator with a 2 ml bolus results 
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in elution of Ir-191m in ~ 20% yield with an osmium-191 break- 
through of only 1 x 10%. The generator eluate is neutralized to 
physiological pH and isotonicity with Tris buffer immediately prior 
to intravenous injection. This new system represents a readily avail- 
able source of Ir-191m for radioangiography. In this report the 
preparation of the first radioiodinated glucose analogue with ra- 
dioiodide stabilized as a vinyl iodide moiety at the 3-position is de- 
scribed. The model substrate, 3-C-ethynyl-1,2:5,6-di-O-isopropyli- 
dene-a-D-allofuranose, was prepared by reaction of the 3-keto 
sugar with lithium trimethylsilylacetylene followed by treatment 
with base. The I-125 agent showed little in vivo deiodination but 
low heart and brain uptake. Iodovinyl hexose derivatives with the 
active D-glucos- and D-manno-configurations are now being pur- 
sued. Three new p-alkylphenyl-substituted alkanoic acids have also 
been prepared and radioiodinated to evaluate the effects of internal 
phenyl-substitution and radioiodinated to evaluate the effects of in- 
ternal phenyl-substitution on the uptake and myocardial retention of 
modified fatty acids. Five samples of '®'Os-potassium osmate, four 
samples of /sup 195m/Pt-cis-dichlorodiammineplatinum(II) (cis- 
DDP) and three samples of **CuCl. were supplied to collaborators 
through Medical Cooperative Programs during this period. 10 refs., 
4 figs., 4 tabs. 


28814 Horizons in radionuclide therapy: 1985 update. 
Beierwaltes, W.H. (Univ. of Michigan, Ann Arbor). Journal 
of Nuclear Medicine; 26: No. 4, 421-427(Apr 1985). Contract 
AC02-76EV02031. 

In 1981, the author made the strong statement that the thera- 
peutic approach of internally administered radiopharmaceuticals 
offers the potential to outmode the present approaches of conven- 
tional radiation therapy and chemotherapy. The present article up- 
dates and further supports this statement with new data, especially 
with the use of ['*'IJMIBG in several cancers and proposes a plan 
for application of nonsealed source radionuclide therapy to most 
solid tumors. 


5507 Microbiology 


REFER ALSO TO CITATION(S) 26902, 26988, 26989, 27007, 27022, 27024, 
27026, 27027, 27031, 27032, 27033, 27181, 27182, 27186, 27187, 27379 


28815 (DOE/ER/10680—5) Genetics in methylotrophic 
bacteria. Progress report, February 1, 1984-January 31, 1985 
(Washington Univ., Seattle (USA). Dept. of Microbiolo y). 
1985. Contract AT06-80ER 10680. 4p. NTIS, PC A ‘A02/MF 
A01; GPO Dep. File Number DE8501 1460. 

The genetic regulation of C-1 specific functions has been 
studied in methylotrophic bacteria. The genes have been analyzed 
in facultative methanol-utilizers and the organisms used as hosts to 
study genes encoding similar functions from methane-oxidizers. 
Several genes involved in growth on methanol have been cloned 
and mapped from a facultative methylotroph. (ACR) 


28816 (DOE/ER/12066—1) Carbon metabolism in 
legume nodules. Progress report, January 1, 1984-March 30, 
1985. LaRue, T.A. (Boyce Thompson Inst. for Plant Re- 
search, Ithaca, NY (USA)). Apr 1985. Contract AC02- 
82ER12066. 8p. NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE85011218. 

Mitochondria were extracted from nodules and separated 
from the bacteroids using completely anaerobic procedures. When 
the mitochondria were incubated aerobically (50 to 240 uM dis- 
solved O2) with malate and ADP there was an immediate uptake of 
Oz (120 to 140 nmol O2 min™' mg protein™*). Respiratory control 
ratios varied between 5 and 8, and ATP/O ratios were between 2.3 
and 2.5. When mitochondria were incubated anaerobically (10 to 60 
nM dissolved O2), oxygen uptake was determined by measuring the 
deoxygenation of leghemoglobin solutions in sealed optical cu- 
vettes. Oxygen uptake was from 8 to 33% of the aerobic rate. 
ATP/O ratios declined with decreasing oxygen concentration and 
ATP production was slight at the low pO: level found in legume 
nodules. 7 refs., 1 fig. 
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28817 eee pp 39-40) 

evaluation of lipid-producing microalgae. Solomon, J. (Oak 
Ridge National Lab., TN). Jan 1985. OSTI. File Number 
T1I85002934._ 

In Solar Energy Research Institute Biomass Program. Quar- 
terly technical report, first quarter FY 1985. 

In order to improve lipid yields from microalgae it is neces- 
sary to understand the mechanism involved in triggering the mas- 
sive accumulation of lipids. Fixation procedures will be developed 
for Ankistrodesmus, Nannochloropsis, and Isochrysis. Strains will 
be grown and cultures allowed to become nitrogen deficient under 
controlled conditions. Cells will be fixed during a time course from 
log growth until cells have become noticeably yellow-orange (chlo- 
rophyll has begun to degrade). At least five fixations will be done 
during the time course experiment, with an emphasis on the early 
stages of nitrogen deprivation. Fixations shall be examined using 
electron microscopy, and an analysis made of eamecne 
changes that occur during nitrogen deprivation (i.e., golgi bodies, 
mitochondria, chloroplasts, membranes, and lipid storage bodies). 1 
table. 


28818 Construction of broad-host-range cosmid cloning 
vectors: identification of genes necessary for growth of Meth- 
ylobacterium organophilum on methanol, Allen, L.N.; 
Hanson, R.S. (Gray Freshwater Biological Institute, Na- 
varre, MI). Journal of Bacteriology; 161: No. 3, 955-962(Mar 
1985). Contract AC02-82ER 12029. 

Four new cloning vectors have been constructed from the 
broad-host-range cloning vector pRK290. These vectors, pLA2901, 
pLA2905, pLA2910, and pLA2917, confer resistance to kanamycin 
and tetracycline. The latter two are cosmid derivatives of 
pLA2901. The new vectors can be mobilized into, and are stably 
maintained in, a variety of gram-negative bacteria. A Sau3A geno- 
mic bank of Methylobacterium organophilum strain xx DNA has 
been constructed in pLA2917, and complementation analysis, with 
a variety of mutants unable to grow on methanol, revealed at least 
five separate regions necessary for growth on methanol. Comple- 
mentation analysis and Tn5 mutagenesis data suggest that at least 
three genes are responsible for expression of active methanol dehy- 
drogenase. 


5508 Morphology 
REFER ALSO TO CITATION(S) 28728, 28891 
5509 Pathology 


REFER ALSO TO CITATION(S) 28792 


28819 Isolation and analysis of the 21iq+ chromosome in 
the acute myelogenous leukemia 8;21 translocation: evidence 
that c-mos is not translocated. Drabkin, H.A.; Diaz, M.; 

Bradley, C.M.; Le Beau, M.M.; Rowley, J.D.; Patterson, D. 
(Eleanor Roosevelt Institute for Cancer Research, Denver, 
CO). Proceedings of the National a of Sciences of the 


United States of America; 82: No. 2 
tract AC02-80EV 10360. 

Acute myelogenous leukemia (AML), subgroup M2, is asso- 
ciated with a chromosomal translocation, 
t(8;21)(q22,q22). The oncogene c-mos also has been localized to the 
q22 band on chromosome 8. There is also evidence that genes on 
chromosome 21 may be important in the development of leukemia. 
To determine whether the c-mos oncogene has been translocated in 
AML-M2 with this translocation and to isolate DNA sequences and 
genes from these two chromosomes that may be important in ma- 
lignancy, the authors constructed somatic cell hybrids between a 
Chinese hamster ovary cell (CHO) mutant defective in glycine me- 
tabolism and myeloblasts with an 8;21 translocation from a patient 
with AML. The authors isolated the 21q+ chromosome of this 
translocation in a somatic cell hybrid and showed that the c-mos 
oncogene had not been translocated to chromosome 21, ruling out 
the possibility that translocation of c-mos to chromosome 21 is nec- 
essary for development of AML-M2. In addition, there was no de- 
tectable rearrangement of the c-mos locus within a 12.4-kilobase 


, 464-468(Jan 1985). Con- 
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region surrounding the gene, indicating that rearrangement of the 
Colting Tagine of the gunn inelf or abecation ef prosieal Sor 3 
flanking sequences is not involved. The authors used this hybrid to 
determine whether specific DNA sequences and biochemical mark- 
ers from chromosomes 8 and 21 had been translocated in this case. 


5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 27044, 27195, 28206 


28820 Salinity driven oceanographic upwelling. Johnson, 
D.H. (to Dept. of Energy). US Patent Application 6- 
645,650. 30 Aug 1984. 28p. Contract AC02-83CH10093. 

The salinity driven oceanographic upwelling i is maintained in 
a mariculture device that includes a long main duct in the general 
shape of a cylinder having perforated cover plates at each end. The 
mariculture device is suspended vertically in the ocean such that 
one end of the main duct is in surface water and the other end in 
relatively deep water that is cold, nutrient rich and relatively fresh 
in comparison to the surface water which is relatively warm, rela- 
tively nutrient deficient and relatively saline. A plurality of elongat- 
ed flow segregating tubes are disposed in the main duct and extend 
from the upper cover plate beyond the lower cover plate into a 
lower manifold plate. The lower manifold plate is spaced from the 
lower cover plate to define a deep water fluid flow path to the in- 
terior space of the main duct. Spacer tubes extend from the upper 
cover plate and communicate with the interior space of the main 
duct. The spacer tubes are received in an upper manifold plate 
spaced from the upper cover plate to define a surface water fluid 
flow path into the flow segregating tubes. A surface water-deep 
water counterflow is thus established with deep water flowing up- 
wardly through the main duct interior for discharge beyond the 
upper manifold plate while surface water flows downwardly 
through the flow segregating tubes for discharge below the lower 
manifold plate. During such counterflow heat is transferred from 
the downflowing warm water to the upflowing cold water. The 
flow is maintained by the difference in density between the deep 
water and the surface water due to their differences in salinity. The 
upwelling of nutrient rich deep water is used for marifarming by 
fertilizing the nutrient deficient surface water. 1 fig. 
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REFER ALSO TO CITATION(S) 28823 


28821 (BARC—1213) Radiosensitisation of hypoxic bac- 
terial cells and animal tumors by membrane active drugs and 
hyperthermia-I. Progress report, April 1-December 1, 1983. 
George, K.C.; Maniar, H.S.; Shenoy, M.A.; Singh, B.B.; 
Srinivasan, V. T. (Bhabha Atomic Research Centre, Bombay 
(India). Biology and Agriculture Div.). 1983. 28p. NTIS 
(US Sales Only), PC A03/MF AOl. File Tonner 
DE85900992. 

The effects of promethazine, trimeprazine and prochlorpera- 
zine on the radiation response of euoxic and anoxic Escherichia coli 
B/r as well as on the induction and repair of DNA strand breaks 
are reported. Also presented are chemo-therapeutic effects of these 
drugs on experimental animal tumors and their synergism with radi- 
ation. 32 refs., 10 figs., 3 tabs. (ACR) 


28822 (BARC—1229) Report on R and D activities of 
Health Physics Division, 1982-1983. Chakraborty, P.P.; Iyer, 
M.R.; Somasundaram, S. (comps.). (Bhabha Atomic Re- 
search Centre, Bombay (India). Health Physics Div.). 1984. 
214p. NTIS (US Sales Only), PC A10. File Number 
DE85900988. 

A summary of the research and development programs un- 
dertaken in the Health Physics Division is presented. The sections 
represented include radiation physics, radiation dosimetry, instru- 
mentation, environmental monitoring, operational health physics, 
industrial hygiene, reactor safety studies, micrometeorology, stable 
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and radioactive elements in environmental systems, and in-vivo ra- 
dioactivity measurement. (ACR) 


28823 (BFE-R—84-02) Irradiation of dried products. 
Gruenewald, T. (Bundesforschungsanstalt fuer Ernaehrung, 
Karlsruhe (Germany, F.R.)). Jul 1984. 68p. (In German). 
Bundesforschungsanstalt fuer Ernaehrung, Karlsruhe, Ger- 
many, F.R. 

Typical dry products such as gums, drugs and spices were 
irradiated with 10 MeV electrons up to doses of 30 kGy. Such 
treatments led in the majority of cases to an undesirable change in 
the reological properties of gums. The ingredients of drugs, espe- 
cially essential volatiles, remained unchanged. In individual cases, 
however, a dose of 10 kGy was not sufficient to reduce total mi- 
crobial counts. Changes in the sensory properties were not ob- 
served, but with the previous tested spices pronounced changes in 
sensory properties were not observed, but pronounced changes in 
colour at doses of 10 kGy were observed. These changes did not 
affect the quality, however. Changes in taste and odour were not 
recognizable. To reduce microbial counts as desired, a dose of 10 
kGy was sufficient. 


28824 (BNL—36434) Hit-size effectiveness theory ap- 
~ to high doses of low LET radiation for pink mutations 
tia. Varma, M.N.; Bond, V.P.; Matthews, G. 
Seecahiettie National Lab., Up pton, NY (USA)). 1985. Con- 
tract AC02-76CH00016. 15p. (CONF-850506—3). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85011835. 

From 9. symposium on microdosimetry; Toulouse, France 
(20 May 1985). 

A hit-size effectiveness function which represents the proba- 
bility of inducing a pink mutation in Tradescantia as a function of 
lineal energy density has been obtained (1) using observed pink mu- 
tation data for seven different radiation qualities and their respec- 
tive single event microdosimetric spectra. In obtaining this function 
only the linear portions of dose-response curves were used. A sig- 
nificant improvement of the concepts embodied in the proposed hit- 
size effectiveness theory would be the demonstration of its applica- 
bility at high doses (where multiple hits are produced) and high 
dose rates (at which no significant biological repair takes place). In 
this article details are given on preliminary calculations of the pink 
mutation frequency in Tradescantia at 1, 5, 10, 20, and 60 rads for 
250 kVp x rays, using the multi-hit spectra and the hit-size effec- 
tiveness function obtained on the basis of single hit microdosimetric 
spectra as outline in (1). A comparison of the calculated and ob- 
served pink mutation frequencies indicate excellent agreement and 
suggests the possibility of obtaining the hit-size effectiveness func- 
tion from high dose biological-effect data obtained using low-LET 
radiations. 6 refs., 3 figs., 3 tabs. 


28825 (CEA-R—5266) Retention and excretion of radion- 
uclides after incorporation by inhalation in the adult man. 
Piechowski, J.; Menoux, B. (CEA Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Inst. de Pro- 
tection et de Surete Nucleaire). 1984. 218p. (In French). 
NTIS (US Sales Only), PC A10/MF AOL File Number 
DE85751566. 

The monitoring of persons exposed to the risk of contamina- 
tion by inhalation of radioactive products is based on a good 
knowledge of the retention and excretion of these products. It has 
become necessary to update the functions used till now by taking 
into account the new data on the metabolism of radionuclides in 
ICRP publication 30. The modelling proposed by ICRP is stated 
and the mathematics necessary for the formulation of the metabolic 
processes is developed. The validity of these models and their oper- 
ating conditions are discussed. The most common radionuclides in- 
volved in the nuclear industry are considered. Their dosimetric 
characteristics and the curves representing their retention and ex- 
cretion functions after inhalation are given. 
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28826 (CONF-850473—1) Influence of chemical form, 
feeding regimen, and animal species on the gastrointestinal 
absorption of plutonium. Bhattacharyya, M.H.; Larsen, R.P.; 
Cohen, N.; Ralston, L.G.; Oldham, R.D.; ‘Moretti, ES: 
Ayres, L. (Ar onne National Lab., IL (USA); New York 
Univ., NY (USA). Inst. of Environmental Medicine). 1985. 
Contract W-31-109-ENG-38. 9p. NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE85010291. 

From Seminar on the speciation of fission products in the en- 
vironment; Oxford, UK (16 Apr 1985). 

We evaluated the effect of chemical form and feeding regi- 
men on the gastrointestinal (GI) absorption of plutonium in adult 
mice at plutonium concentrations relevant to the establishment of 
drinking water standards. Mean fractional GI absorption values in 
fasted adult mice were: Pu(VI) bicarbonate, 15 x 10-4 Pu(IV) bi- 
carbonate, 20 x 10-$ Pu(IV) nitrate (pH2), 17 x 10-4 Pu(IV) cit- 
rate; 24 x 10-%$ and Pu(IV) polymer, 3 x 10-4 Values i in fed adult 
mice were: Pu(VI) bicarbonate, 1.4 x 10-4 Pu(IV) polymer, 0.3 x 
10-4 Pu(VI) is the oxidation state in chlorinated drinking waters 
and Pu(IV) is the oxidation state in many untreated natural waters. 
To assess the validity of extrapolating data from mice to humans, 
we also determined the GI absorption of Pu(VI) bicarbonate in 
adult: baboons with a dual-isotope method that does not require 
animal sacrifice. Fractional GI absorption values obtained by this 
method wexe 23 +- 10 x 107‘ for fasted baboons (n=5) and 1.4 +- 
0.9 x 10~‘ for fed baboons (n=3). We have so far validated this 
method in one baboon and are currently completing validation in 
two..additional animals. At low plutonium concentrations, plutoni- 
um oxidation state [Pu(VI) vs Pu(IV)] and administration medium 
(bicarbonate vs nitrate vs citrate) had little effect on the GI absorp- 
tion' of plutonium in mice. Formation of Pu(IV) polymers and 
animal feeding decreased the GI absorption of plutonium 5- to 10- 
fold: The GI absorption of Pu(VI) bicarbonate in both fed and 
fasted adult baboons appeared to be the same as in fed and fasted 
adult mice, respectively. 17 refs., 2 tabs. 


28827 (GSF-A—5) Radiobiology of radium and thoro- 
trast. (Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.). Abt. fuer 
Pathologie). 1984. vp. (CONF-8410147—Absts.). Fachinfor- 
mationszentrum Energie, Physik, Mathematik G.m.b.H., Eg- 
genstein-Leopoldshafen, Germany, F.R 

From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 

.,.’ The 39 papers presented at the meeting are dealing with the 
analysis of radiation hazards of dial painters and patients treated 
with radium because of ankylosing spondylitis or tuberculosis or 
having received Thorotrast injections, with the estimation of the ra- 
diation doses received or with studies on the distribution and carci- 
nogenic effect of alpha-decay radioisotopes in animals. The 38 ab- 
stracts contained in the abstract book are treated separately. 


28828 (GSF-A—S, pp vp) Leukaemia induction in man 
by radio-nuclide and the relevant experimental and human ob- 
servations. Mole, R.H. 1984. Fachinformationszentrum En- 
ergie, Physik, Mathematik G.m.b.H., Eggenstein-Leopold- 
shafen, Germany, F.R. (CONF-8410147—Absts.). 

From Radiobiology of radium and thorotrast conference; 
er -R. Germany (29 Oct 1984). 

ed in summary form only. 


28829 (GSF-A—5, pp vp) Current (1984) status of the 
study of ?°Ra and ***Ra in humans at the Center for Human 
Radiobiology. Rundo, J.; Stehney, A.F.; Stebbings, J.H.; 
Keane, A.T.; Schlenker, R.A. 1984. Fachinformationszen- 
trum Energie, Physik, Mathematik G.m.b.H., Eggenstein- 
Leopoldshafen, Germany, F.R. (CONF-8410147—Absts.). 

From ia oe of radium and thorotrast conference; 
ema F.R. Germany (29 Oct 1984). 

ed in summary form only. 


28830 (GSF-A—5, pp vp) U.K. radium luminiser survey. 

Baverstock, K.F.; a worth, D.G. 1984. Fachinformations- 

zentrum a. Physik, Mathematik G.m.b.H., Eggen- 

—_ Leopoldshafen, Germany, F.R. (CONF-8410147— 
ts.). 
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From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 
Published in summary form only. 


(GSF-A—5, pp vp) Bone sarcoma 
eee et eee eee 224Ra, Mays, C.W.; 
by seen H. 1984. Fachinformationszentrum Energie, Physik, 
thematik G.m.b.H., ent erry poldshafen, Germa- 

ny, F.R. (CONF- 8410 7—Absts.). Contract AC02- 
76EV00119. 

From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 

Published in summary form only. 


28832 (GSF-A—S, pp vp) Proportional hazards analysis 
of the German ***Ra patients. Chmelevsky, D.; Kellerer, 
A.M.; Mays, C.W.; Spiess, H. 1984. Fachinformationszen- 
trum ’ Energie, Physik, Mathematik G.m.b.H., Eggenstein- 
Leopoldshafen, Germany, F.R. (CONF- -8410147—Absts.). 

From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 

Published in summary form only. 


28833 (GSF-A—5, pp vp) **Ra: Risk to bone and hae- 
matopoietic tissue in ankylosing spondylitis patients. Wick, 
R.R.; Goessner, W.; Chmelevsky, D. 1984. Fachinforma- 
tionszentrum Energie, Physik, Mathematik G.m.b.H., Eg- 
— Germany, F.R. (CONF- 8410147 
ts, 

From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 

Published in summary form only. 


28834 (GSF-A—5, pp vp) Estimation of the minimum 
jogenic osteosarcomas 


latent period for radi in man. Groer, 
P.G.; Uppuluri, V.R.R. 1984. Fachinformationszentrum En- 
ergie, Physik, Mathematik G.m.b.H., Eggenstein-Leopold- 
shafen, Germany, F.R. (CONF-8410147—Absts.). Contract 
AC05-760R00033. 

From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 

Published in summary form only. 


28835 (GSF-A—5, pp vp) Growth retardation in chil- 
dren injected with ***Ra. Spiess, H.; Mays, C.W.; Spiess- 
Paulus, E. 1984. Fachinformationszentrum Energie, Physik, 
Mathematik G.m.b.H., Eggenstein-Leopoldshafen, Germa- 
ny, F.R. (CONF-8410147—Absts.). Contract AC02- 
76EV00119. 

From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 

Published in summary form only. 


28836 (GSF-A—S, pp vp) Cataracts in patients injected 
with ??*Ra, Stefani, F.; Spiess, H.; Mays, C.W. 1984. Fa- 
chinformationszentrum Energie, Physik, Mathematik 
G.m.b.H., Eggenstein-Leopoldshafen, Germany, F.R. 
(CONF-8410147—Absts.). Contract AC02-76EV00119. 

From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 

Published in summary form only. 


28837 (GSF-A—S, pp vp) Tooth breakage in patients in- 


jected with ?°*Ra. Sonnabend, E.; Spiess, H.; Mays, C.W 


1984. Fachinformationszentrum Energie, Physik, Mathema- 
tik G.m.b.H., Eggenstein-Leopoldshafen, Germany, F.R. 
(CONF-8410147—Absts.). Contract AC02-76EV00119. 
From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 
Published in summary form only. 
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28838 (GSF-A—5, pp vp) Relative effectiveness of 
26Ra and **Ra in bone sarcomas. McDonald, 
ad Taylor, G.N.; Mays, C.W.; Jee, W.S.S.; Stevens, W.; 
Lloyd, R.D.; Miller, S.C.; Bruenger, F.W,; Stover, B. 1984. 
ee es 
Eggenstein-Leopol en, 
(CONF-8410147—Absts.). Contract ‘AC02-76EV001 19. 
From Radiobiology of radium and thorotrast conference; 


N F.R. Germany (29 Oct 1984). 
een in summary form only. 


28839 (GSF-A—5, pp ae Relationship of skeletal biol- 
ogy to the incidence o induced bone cancer. Jee, 
W.S.S.; Miller, S.C.; Dell, R.B. 1984. Fachinformationszen- 
trum Energie, Physik, Mathematik G.m.b.H., Eggenstein- 
Leopoldshafen, Germany, F.R. (CONF- 8410147—Absts.). 
Contract AC02-76EV00119. 

From Radiobiology of radium and thorotrast conference; 


Se .. Germany (29 Oct 1984). 
Publi in summary form only. 


28840 (GSF-A—S5, pp vp) Osteosarcomogenic efficiency 
of low 2*‘radium-doses in mice compared to that of the short- 
lived beta-emitting rare earth ‘”lutetium. Mueller, W.A.; 
Luz, A,; oe E.H. 1984. Fachinformationszentrum 
ride ysik, Mathematik G.m.b.H., Eggenstein-Leo- 
en, - ali F.R. (CONF-8410147—Absts.). 
From a one, of radium and thorotrast conference; 
-R. Germany (29 Oct 1984). 
ene attiod i in summary form only. 


28841 o> ~4 pp vp) Induction by 7**Ra of myeloid 
leukaemia and osteosarcoma in male CBA mice. Hum eT 
E.R.; Loutit, J.F.; Major, I.R.; Stones, V.A. 1984. Fachin- 
formationszentrum Energie, Physik, Mathematik G.m.b.H., 

Idshafen, Germany, F.R. (CONF- 


Eggenstein-Leopo 
8410147—Absts.). 
From ee of radium and thorotrast conference; 
-R. Germany (29 Oct 1984). 
cane eatlohed i in summary form only. 


28842 (GSF-A—5, pp vp) Late effects of 7**Ra, ?**Ra 
and **°Py in female mice ICR strain. Kofranek, V.; Sedlak, 
A.; Bubenikova, D.; Dvorak, V. 1984. Fachinformationszen- 
trum Energie, Physik, Mathematik G.m.b.H., Eggenstein- 
Leopoldshafen, Germany, F.R. (CONF-8410147—Absts.). 

From oe of radium and thorotrast conference; 

-R. Germany (29 Oct 1984). 
ee atined in summary form only. 


28843 (GSF-A—S5, pp vp) Argonne-Utah studies of 
**Ra endosteal surface dosimetry. Schlenker, R.A.; Smith, 
J.A. 1984. Deaenckenpamees Energie, Physik, Math- 
ematik G.m.b.H., Eggenstein-Leopol en, Germany, 
F.R. (CONF-8410147—Absts.). 

From tae of radium and thorotrast conference; 

-R. Germany - Oct 1984). 
earthed i in summary form only. 


28844 (GSF-A—S, pp vp) Distribution of radium-226 in 
rat bones as demonstrated by different autoradiographic tech- 
niques. Priest, N.D.; Green, D. 1984. Fachinformationszen- 
trum Energie, Physik, Mathematik G.m.b.H., Eggenstein- 
Lenpubiialen, Germany, F.R. (CONF- -8410147—Absts.). 

From Radiobiology of radium and thorotrast conference; 

-R. baum (29 Oct 1984). 
neil i in summary form only. 


28845 (GSF-A—S, pp vp) Computerized analysis of 226- 
Ra autoradiographs and its iaieaea. Polig, E.; Jee, W.S.S. 
1984. Fachinformationszentrum Energie, Physik, Mathema- 
tik G.m.b.H., Eggenstein-Leopoldshafen, Germany, F.R. 
(CONF-8410147—Absts. > 

From Radiobiology of radium and thorotrast conference; 

R. retell @s Oct 1984). 
Sane atliahes i in summary form only. 
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28846 (GSF-A—5, pp vp) Tissue concentration and radi- 
ation dose from ?*°Ra in a case of continuous incorporation 
over 11 years in luminous paint industry. Gloebel, B.; Oh- 
lenschlaeger, P.; Andres, C. 1984. Fachinformationszentrum 
Energie, Physik, Mathematik G.m.b.H., Eggenstein-Leo- 
poldshafen, Germany, F.R. (CONF-8410147—Absts.). 

From Radiobiology of radium and thorotrast conference; 
ee F.R. Germany (29 Oct 1984). 

ished in summary form only. 


28847 (GSF-A—S, pp vp) Report on the German thoro- 
trast study. Kaick, G. van; Liebermann, D.; Lorenz, D.; 
Lorenz, W.J.; Luehrs, H.; Scheer, K.E.; Muth, H.; Kaul, A.; 
Immich, H.; Wagner, G. 1984. Fachinformationszentrum 
Energie, Physik, Mathematik G.m.b.H., Eggenstein-Leo- 
poldshafen, Germany, F.R. (CONF-8410147—Absts.). 

From Radiobiology of radium and thorotrast conference; 
—— F.R. Germany (29 Oct 1984). 

ished in summary form only. 


28848 (GSF-A—5, pp vp) Pathomorphological study on 
thorotrast-induced hepatic malignancies. Kojiro, M.; Naka- 
shima, T. 1984. Fachinformationszentrum Energie, Physik, 
Mathematik G.m.b.H., Eggenstein-Leopoldshafen, Germa- 
ny, F.R. (CONF-8410147—Absts.). 

From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 

Published in summary form only. 


28849 (GSF-A—5, pp vp) Present status of medical 
study on thorotrast-injected persons in Japan. Kumatori, T.; 
Mori, T.; Kato, Y.; Maruyama, T. 1984. Fachinformations- 
zentrum Energie, Physik, Mathematik G.m.b.H., on 
stein-Leopoldshafen, Germany, F.R. (CONF- 8410 
Absts.). 

From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 

Published in summary form only. 


28850 (GSF-A—S5, pp vp) Statistical analysis of Japa- 
nese thorotrast-administered autopsy cases - 1983. Mori, T.; 
Kato, Y.; Iwata, S.; Kamiyama, R.; Aoki, M.; Hatakeyama, 
S. 1984. Fachinformationszentrum Energie, Physik, Mathe- 
matik G.m.b.H., Eggenstein-Leopoldshafen, Germany, F.R. 
(CONF-8410147—Absts.). 

From Radiobiology of radium and thorotrast conference; 
Nenepes > -R. Germany (29 Oct 1984). 

hed in summary form only. 


26851 (GSF-A—5, pp vp) Absorbed dose and radiation 
effect in thorotrast patients. Kato, Y.; Mori, T.; Nenoi, M.; 
Kumatori, T. 1984. Fachinformationszentrum Energie, 
Physik, Mathematik G.m.b.H., Eggenstein-Leopoldshafen, 
Germany, F.R. (CONF-8410147—Absts.). 

From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 

Published in summary form only. 


28852 (GSF-A—S, pp vp) Late effects of thorotrast ad- 
ministration: Clinical and pathophysiological studies. Su- 
giyama, H.; Kato, Y.; Ishihara, T.; Hirashima, K. 1984. Fa- 
chinformationszentrum Energie, Physik, Mathematik 
G.m.b.H., Eggenstein-Leopoldshafen, Germany, F.R. 
(CONF-8410147—Absts.). 

From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 

Published in summary form only. 


28853 (GSF-A—S, pp vp) Dose distribution and lung 
cancer incidence in thorotrast patients. Hofmann, W.; Das- 
chil, F. 1984. Fachinformationszentrum Energie, Physik, 
Mathematik G.m.b.H., Eggenstein-Leopoldshafen, Germa- 
ny, F.R. (CONF-8410147—Absts.). 

From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 
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Published in summary form only. 


28854 (GSF-A—5, pp vp) Activity ratios of thorium 
daughters in vivo. Toohey, R.E.; Rundo, J.; Sha, J.Y.; Essl- 
ing, M.A.; Pedersen, J.C.; Slane, J.M. 1984. Fachinforma- 
tionszentrum Energie, Physik, Mathematik G.m.b.H., Eg- 
os Germany, F.R. (CONF-8410147— 
ts.). 

From Radiobiology of radium and thorotrast conference; 

mane F. -R. Germany (29 Oct 1984). 
ed in summary form only. 


28855 (GSF-A—5, pp vp) Thorium excretion from a 
thorotrast patient. Fisenne, I.M.; Harley, N.H. 1984. Fachin- 
formationszentrum Energie, Physik, Mathematik G.m.b.H., 
Eggenstein-Leopoldshafen, Germany, F.R. (CONF- 
8410147—Absts.). 

From Radiobiology of radium and thorotrast conference; 
Neuherberg, F-R. Germany (29 Oct 1984). 

ed in summary form only. 


28856 (GSF-A—5, pp vp) Activity concentration of ex- 
haled Rn-220 and the a of Th-228 in workers working at 
Se a Eee eee ee ee a cee 
living in the high background radiation area in China. 
Xingan, C.; Qingmei, H.; Zhiua, D.; Meg eee L.; are 
W.; Yongru, C.; Genhong, Tis Weihui, H » Maozhau, C nS 
in, F. 1984. Fachinformationszentrum Energie, Physik, 
Mathematik G.m.b.H., Eggenstein-Leopoldshafen, Germa- 
ny, F.R. (CONF-8410147—Absts.). 
From Radiobiology of radium and thorotrast conference; 
ag -R. Germany (29 Oct 1984). 
ed in summary form only. 


26857 (GSF-A—5, pp vp) Investigation on the effect on 
radioacti 


incorporated ve and nonradioactive particles and 
their synergism by longterm animal studies. Dahlheimer, A.; 
Said, M.; Riedel, W.; Kaul, A. 1984. Fachinformationszen- 
trum Energie, Physik, Mathematik G.m.b.H., Eggenstein- 
Leopoldshafen, Germany, F.R. (CONF-8410147—Absts.). 

From Radiobiology of radium and thorotrast conference; 
Netetes ©. -R. Germany (29 Oct — 

ed in summary form only. 


28858 (GSF-A—5, pp vp) Liver cancer induction by 
741A4m, 7°°Pu and thorotrast in deer mice and grasshopper 
mice. Taylor, G.N.; Mays, C.W.; Lloyd, R.D.; Jones, C.W.; 
Rojas, J.; Wrenn, M.E.; Ayoroa, G.; Kaul, A. Riedel, Ww. 
1984. Fachinformationszentrum Energie, Physik, Mathema- 
tik G.m.b.H., Eggenstein-Leopoldshafen, Germany, F.R. 
(CONF-8410147—Absts.). Contract AC02-76EV00119. 

From Radiobiology of radium and thorotrast conference; 
ee: -R. Germany (29 Oct 1984). 

ed in summary form only. 


28859 (GSF-A—5, pp vp) Sensitivity of female NWRI 
mice of different ages for osteosarcoma induction with 22’ tho- 
rium. Luz, A.; Mueller, W.A.; Schaeffer, E.H.; Murray, 
A.B.; Linzner, U.; Goessner, W. 1984. Fachinformationszen- 
trum Energie, Physik, Mathematik G.m.b.H., Eggenstein- 
Leopoldshafen, Germany, F.R. (CONF-8410147—Absts.). 

From Radiobiology of radium and thorotrast conference; 
ae -R. Germany (29 Oct 1984). 

ed in summary form only. 


28860 (GSF-A—5, pp vp) Distribution and decorpora- 
tion of 7*‘Th in the rat as influenced by the mass of thorium 
administered. Peter-Witt, E.; Volf, Vv. 1984. Fachinforma- 
tionszentrum Energie, Physik, Mathematik G.m.b.H., Eg- 
ama ea Germany, F.R. (CONF-8410147~ 
ts.). 

From Radiobiology of radium and thorotrast conference; 

Neuherberg, F. .R. Germany (29 Oct 1984). 
ed in summary form only. 
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28861 (GSF-A—S, pp vp) German thorotrast study: Re- 
sults of the longterm animals studies on the effect of incorpo- 
rated radioactive and nonradioactive particles and their syner- 
gism. Wesch, H.; Kaick, G. van; Riedel, W.; Hasenoehrl, 
K.; Wegener, K.; Kaul, A.; Muth, H. 1984. Fachinforma- 
tionszentrum Energie, Physik, Mathematik G.m.b.H., Eg- 
eee -Leopoldshafen, Germany, F.R. (CONF- 8410147— 
ts 

From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 

Published in summary form only. 


toautoradi of the thorotrast 
kinetics in the liver of the rat. Kaul, A.; Pustelnik, B.; Pus- 
telnik, C.; Riedel, W. 1984. Fachinformationszentrum ‘Ener- 
ie, Physik, Mathematik G.m.b. H., Eggenstein-Leopoldsha- 
, Germany, F.R. (CONF-8410147—Absts.). 
From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 
Published in summary form only. 


28862 (GSF-A—5, pp vp) Gamma-spectrometric and his- 
ographic assessment redistribution 


28863 (GSF-A—S, pp Mo Radiation dose of een 
and chromosome aberrations in Chinese hamsters after 


poration of thorotrast and zirconotrast. Heinze, B.; Stein 
straesser, A. 1984. Fachinformationszentrum Energie, 
Physik, Mathematik G.m.b.H., Eggenstein-Leopol 
Germany, F.R. (CONF- 8410147—Absts.). 

From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 

Published in summary form only. 


28864 (GSF-A—S5, pp vp) Retention of barium in man 
up to 19 years after intake and its relevance to the metabo- 
lism of radium. Newton, D.; Harrison, G.E. 1984. Fachin- 
formationszentrum Energie, Physik, Mathematik G.m.b.H., 
Eggenstein-Leopoldshafen, Germany, F.R. (CONF- 
8410147—Absts.). 

From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 

Published in summary form only. 


28865 (GSF-A—5, pp vp) Lead-210 in human bone 
across Canada. Tracy, B.L. 1984. Fachinformationszentrum 
Energie, Physik, Mathematik G.m.b.H., Eggenstein-Leo- 
pol en, Germany, F.R. (CONF-8410147—Absts.). 

From Radiobiology of radium and thorotrast conference; 
Neuherberg, F.R. Germany (29 Oct 1984). 

Published in summary form only. 


28866 (GSF-B—1555) Experimental inv 

chronic irradiation damage of the heart. Lauk, M. (Gesell. 
schaft fuer Strahlen- und Umweltforschung m.b.H. Muen- 
chen, Neuherberg (Germany, F.R.). Abt. fuer Strahlenbiolo- 
gie; Muenchen Univ. (Germany, F.R.). Fakultaet fuer Medi- 
zin). Feb 1984. 145p. (In German). NTIS (US Sales Only), 
PC A07/MF A0O1. File Number DE85750984. 

Irradiation of rat hearts induced the following clinical phe- 
nomena: increasingly severe dyspnea, associated flank respiration 
and deterioration of the general condition bordering on a prefinal 
syndrome. Dissection of the sick animals and thoracal x-rays taken 
regularly revealed extensive pesicardial and pleural effusions. The 
tissue of the pericardium was thickened and edematous. The most 
striking histological finding consisted in a focal degeneration and 
destruction of the myocardium without an increase in collagenous 
fibres. This damage to the heart muscle was quite severe and seen 
in all dose groups from 15 to 40 Gy. At the same time there was a 
reduction of the capillary density as a function of the radiation 
dose. Clinical symptoms were also observed in animals irradiated 
with 10 Gy only. All animals irradiated with at least 20 Gy, at- 
tained a state where death was imminent. Consequently, the LD-50 
must be lower than 20 Gy. The latency period was over a year at 
15 Gy but decreased considerably as the dose increased. 
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26867 (HEHF—38) United States Transuranium Regis- 
try. Annual report, October 1, 1981-September 30, 1982. 
Breitenstein, B.D. Jr.; Heid, KR; Swint, M.J. (Hanford En- 
vironmental Health ’ Foundation, Richland, WA (USA)). 
Feb 1983. Contract AC06-65RL01837. 23p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE85012237. 

The purposes of the USTR are to study the patterns of dis- 
tribution, concentration and retention of transuranics in exposed in- 
dividuals by radiochemical analysis of selected post-mortem tissues; 
to evaluate the estimates of body or lung burdens made during the 
life of the individual and compare them with estimates based on the 
analysis of selected tissues obtained after death; to assess toxic his- 
topathologic changes, if any; to compare findings in animal experi- 
ments with estimates in humans who have transuranic depositions; 
and to serve as a national and international resource center con- 
cerning the transuranic elements in man. Results to date have 
shown premortem health physics estimates of systemic burdens to 
be somewhat greater than those based on tissue analysis. However, 
it is suggested that some of the disparity may be a function of ana- 
lyzing non-representative portions of an organ as well as limitations 
in the current methods for extrapolation of radiochemical results. 

imi data from the first whole body tissue analysis indicate 
that the health physics estimate of the systemic burden is compara- 
ble to the post-mortem estimate for this case. 


28868 (HEHF—43) United States Transuranium Regis- 
try. Annual report, October 1, 1982-September 30, 1983. 
Swint, M.J.; Heid, K.R. (Hanford Environmental Health 
Foundation, Richland, WA (USA)). Apr 1984. Contract 
AC06-65RL01837. 22p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85012236. 

The objectives of the USTR are: (1) to study the patterns of 
distribution, concentration, and retention of transuranics in exposed 
individuals by postmortem tissue analysis; (2) to correlate the esti- 
mated lung and body burdens made during life with the results of 
radiochemical analysis of selected postmortem tissues; and (3) to ac- 
cumulate sufficient human data to permit a comparison with experi- 
mental results from animal studies; (4) to serve as a national and 
international data resource concerning the behavior of transuranic 
elements in man; and (5) to evaluate biokinetic mathematical 
models employed in actinide deposition determinations. A program 
for total body donation was instituted in 1976 to improve the data 
on the distribution of transuranics within the entire skeleton and 
those tissues not available at routine autopsy. Two whole bodies 
have been submitted for radiochemical analysis. Autoradiographs 
from both cases have been prepared and results are expected in the 
future. The collection and interpretation of supporting data as part 
of the routine radiation monitoring programs are in progress; how- 
ever, at this time it is primarily a matter of data acquisition since 
there have been only two whole bodies submitted for analysis. Data 
being collected include contamination in nasal smears or nose 
blows; skin contamination; air sample results for work areas when 
associated with a known incident; wound contamination; etc. A 
personal computer is now available to store and mathematically 
analyze the data from autopsy cases. The possibility of establishing 
a direct telephone link with the radiochemical analytical laborato- 
ries so this data can be entered directly from a computer is being 
explored. A study to review the accuracy and comparability of sys- 
temic burden estimates based on urine excretion data was complet- 
ed. 


28869 (HEHF—46) United States Transuranium Regis- 


try. Annual October 1, 1983-September 30, 1984. 
Swint, M.J.; Kathren, R.L. (Hanford Environmental Health 
Foundation, Richland, WA (USA)). Apr 1985. Contract 
AC06-65RL01837. 19p. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE85011819. 

This report provides an overview of the objectives, pro- 
gram, facilities and FY-84 accomplishments of the United States 
Transuranium Registry. Specific activities summarized include post- 
mortem radiochemical analysis of two whole bodies, one with a sig- 
nificant deposition of ‘Am and the other with a deposition of 
3°Pu. Results of a followup of early Manhattan District workers as 
potential registrants, a possible relationship between actinide con- 
centration in bone and ash content, and interlaboratory cooperative 
activities are briefly discussed along with the initiation of studies of 
actinides in bone marrow and hair. 
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28870 (INIS-mf—9482, pp 14) Uncertainties in interpret- 
ing the results of internal contamination monitoring. Bucina, 
.; Thomas, J.; Kliment, V. (Institut Sed a Epidemiolo- 
ie, Prague (Czechoslovakia). Aug 1983. (In Czech). NTIS 
S Sales Only), PC ‘A08/MF AOl. 
DE85780916. (CONF-8311230—Absts.). 
From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 
Published in summary form only. 


File Number 


28871 (INIS-mf—9482, pp 53) Age dependence in dose 
calculations for internal contamination by inhalation. Kli- 
ment, V. (Institut Hygieny a Epidemiologie, Prague 
(Czechoslovakia)). Aug 1983. (In Czech). NTIS (US Sales 
Only), PC A0O8/MF AOl. File Number DE85780916. 
(CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


28872 (INIS-mf-—9482, pp 57) System SEJVAL - evalua- 
tion of in-service dosimetric control in Dukovany nuclear 
power plant. Kopec, J.; John, A. (Jaderna Elektrarna, Duko- 
vany (Czechoslovakia)). Aug 1983. (In Czech). NTIS (US 
Sales Only), PC A08/MF A01. File Number DE85780916. 
(CONF-8311230—Absts.). 


From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 
Published in summary form only. 


28873 (INIS-mf—9482, pp 69) Monitoring of population 
exposure and its importance. Kunz, E. (Institut Hygieny a 
Epidemiologie, Prague (Czechoslovakia)). Aug 1983. (In 
Czech). NTIS (US Sales Only), PC A08/MF AO1. File 
Number DE85780916. (CONF-8311230—Absts.). 


From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 
Published in summary form only. 


28874 (INIS-mf—9482, pp 75) Comparison of threshold 
activities in measurement with whole-body semiconductor de- 
tector and with scintillation detectors. Malatova, I.; Bucina, 
I.; Hulka, J.; Lenger, V.; Filgas, R. (Institut Hygieny a Epi- 
demiologie, Prague (Czechoslovakia)). Aug 1983. (In 
Czech). NTIS (US Sales Only), PC A08/MF AOl. File 
Number DE85780916. (CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


28875 (INIS-mf—9482, pp 78) Use of electron paramag- 
netic resonance for determination of radiation doses from ac- 
cidents. Melichar, Z. (Vyskumny Ustav Energeticky, Bratis- 
lava (Czechoslovakia)); Laginova, V. (Ustav Klinickej On- 
kologie, Bratislava (Czechoslovakia)). Aug 1983. (In 
Slovak). NTIS (US Sales Only), PC A08/MF AO1. File 
Number DE85780916. (CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


28876 (INIS-mf—9482, pp 134) Estimate of television 
viewer's ionizing radiation burden. Zachariasova, I.; Kodl, 
O.; Snobr, J. (Institut Hygieny a Epidemiologie, Prague 
(Czechoslovakia)). Aug 1983. (In Czech). NTIS (US Sales 
Only), PC A08/MF AOl. File Number DE85780916. 
(CONF-8311230—Absts.). 


From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 
Published in summary form only. 
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28877 (INIS-mf—9532, pp 125-126) Investigation levels 
of radioisotopes in the body and in urire following inhalation 
of radioactive materials. Consequences of the 1977 ICRP rec- 
ommendations. Shamai, Y.; Schlesinger, T. (Israel Atomic 
Energy Commission, Yavne. Sor Nuclear Research 
Center). 1983. NTIS (US Sales Only), PC A14/MF AO1. 
File Number DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


28878 (INIS-mf—9532, pp 127-128) Occupational expo- 
sure of radiation workers in Israel during the period April 
1982-March 1983. Vartsky, D.; Eisen, Y.; Schlesinger, T.; 
Malchi, S. (Israel Atomic Energy Commission, Yavne. 
Soreq Nuclear Research Center). 1983. NTIS (US Sales 
Only),, PC Al4/MF AOl. File Number DE85780892. 
(CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


28879 (LA-UR—85-823) Development of a recombinant 
DNA assay system for the detection of genetic change in as- 
tronauts’ cells. Atchley, S.V.; Chen, D.J.C.; Strniste, G.F.; 
Walters, R.A.; Moyzis, R.K. (Los Alamos National Lab., 
NM (USA)). 1984. Contract W-7405-ENG-36. 18p. (CONF- 
8410230—12). NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE85010103. 

From Lunar bases and space activities of the 21st century; 
Washington, DC, USA (29 Oct 1984). 

We are developing a new recombinant DNA system for the 
detection and measurement of genetic change in humans caused by 
exposure to low level ionizing radiation. A unique feature of the 
method is the use of cloned repetitive DNA probes to assay human 
DNA for structural changes during or after irradiation. Repetitive 
sequences exist in different families. Collectively they constitute 
over 25% of the DNA in a human cell. Repeat families have be- 
tween 10 and 500,000 members. We have constructed repetitive 
DNA sequence libraries using recombinant DNA techniques. From 
these libraries we have isolated and characterized individual repeats 
comprising 75 to 90% of the mass of human repetitive DNA. Re- 
peats used in our assay system exist in tandem arrays in the 
genome. Perturbation of these sequences in a cell, followed by de- 
tection with a repeat probe, produces a new, multimeric “ladder” 
pattern on an autoradiogram. The repeat probe used in our initial 
study is complementary to 1% of human DNA. Therefore, the sen- 
sitivity of this method is several orders of magnitude better than ex- 
isting assays. Preliminary evidence from human skin cells exposed 
to acute, low-dose x-ray treatments indicates that DNA is affected 
at a dose as low as 5R. The radiation doses used in this system are 
well within the range of doses received by astronauts during space- 
flight missions. Due to its small material requirements, this tech- 
nique could easily be adapted for use in space. 16 refs., 1 fig. 


28880 (NUREG/CR—3657) Preliminary screening of 
fuel cycle and by-product material licenses for emergency 
planning. Bennett, D.E.; Runkle, G.E.; Alpert, D.J.; John- 
son, J.D.; Harlan, C.P. (Sandia National Labs., Albuquer- 
que, NM (USA)). Mar 1985. Contract AC04-76DP00789. 
133p. (SAND—84-0186). NTIS, PC A07/MF AOl1 - GPO. 
File Number TI85012085. 

This report summarizes work done for the US Nuclear Reg- 
ulatory Commission as part of a program considering the need for 
and appropriate level of emergency response planning at fuel cycle 
and by-product material facilities. The purpose is to: (1) provide a 
base of technical information for identifying and ranking those fa- 
cilities for which the need for emergency response planning and 
preparedness should be further considered, and (2) perform an ini- 
tial screening of licenses issued by NRC. A data base containing the 
radionuclide possession limits for each license was developed. Dose 
estimates for a unit (1 curie) release of each of the radionuclides in 
the data base were calculated. To account for the variability in 
weather, distributions of doses were estimated for a full range of 
meteorological conditions. As requested by NRC, doses at the 99th 
percentile of the distribution were used. An initial screening analy- 
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sis was performed for the approximately 9400+ licenses by com- 
paring the estimated 99th percentile dose for a postulated release of 
a fraction of the licensed possession limit to the dose levels suggest- 
ed in the Environmental Protection Agency’s Protective Action 
Guides. Using relatively conservative assumptions in the screening 
analysis, all but at most a few hundred licenses were found to have 
estimated doses below the protective Action Guide levels. The few 
hundred identified in this initial screening should be further evaluat- 
ed using realistic assumptions and site-specific information to estab- 
lish the need for, apropriate level and extent of, and potential effec- 
tiveness of emergency response planning and preparedness beyond 
that currently required. 51 refs. 


28881 (PNL—5437) Current internal-dosimetry practices 
at US Department of Energy facilities. Traub, R.J.; Murphy, 
B.L.; Selby, J.M.; Vallario, E.J. (Pacific Northwest Labs., 
Richland, WA "(USA)). Apr 1985. Contract AC06- 
76RL01830. 72p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE85011718. 

The internal dosimetry practice at DOE facilities were char- 
acterized. The purpose was to determine the size of the facilities’ 
internal dosimetry programs, the uniformity of the programs among 
the facilities, and the areas of greatest concern to health physicists 
in providing and reporting accurate estimates of internal radiation 
dose and in meeting proposed changes in internal dosimetry. The 
differences among the internal-dosimetry programs are related to 
the radioelements in use at each facility and, to some extent, the 
number of workers at each facility. The differences include differ- 
ent frequencies in the use of quality control samples, different mini- 
mum detection levels, different methods of recording radionuclides, 
different amounts of data recorded in the permanent record, and 
apparent differences in modeling the metabolism of radionuclides 
within the body. Recommendations for improving internal-dosime- 
try practices include studying the relationship between air-moni! 
ing/survey readings and bioassay data, establishing uniform meth- 
ods for recording bioassay results, developing more sensitive direct- 
bioassay procedures, establishing a mechanism for sharing informa- 
tion on internal-dosimetry procedures among DOE facilities, and 
developing mathematical models and interactive computer codes 
that can help quantify the uptake of radioactive materials and pre- 
dict their distribution in the body. 19 refs., 8 tabs. 


28882 Effect of age on the efficacy of Zn-diethylenetria- 
minepentaacetic acid therapy for removal of Am and Pu from 
beagles. Lloyd, R.D.; Mays, C.W.; Jones, C.W.; Lloyd, 
C.R.; Taylor. G.N.; Wrenn, M.E. (Univ. of Utah, Salt Lake 
City). Radiation Research; 101: No. 3, 451-459(Mar 1985). 
Contract AC02-76EV00119. 

Decorporation of intravenously injected monomeric *!Am 
and /sup 237+239/Pu by the administration of 30 umole Zn-dieth- 
ylenetriaminepentaacetic acid (DTPA)/kg each day beginning 2 
weeks after radionuclide injection was compared in beagles entered 
into the experiment when 3 months (juveniles), 1.9 years (young 
adults), or 10 years (mature adults) old and studied for about 5 
months. DTPA therapy was most effective in the juvenile dogs and 
least effective in the mature adults. Retention of **'Am in the liver 
decreased from a pretreatment value for adults of about 50% of the 
injected activity to about 10% in the mature adults and less than 
1% in the young adults at 140 days of treatment, while the liver 
retention of juveniles decreased from pretreatment values of about 
16% to undetectable levels by 28 days of treatment. Plutonium re- 
tention in the liver decreased from adult pretreatment levels of 
about 30% to near 10% in the mature adults and 6% in the young 
adults at 140 days of treatment, while juvenile liver retention de- 
creased from pretreatment values near 15% to undetectable levels 
by 56 days of treatment. Nonliver Am retention (mainly skeleton) 
decreased in mature adults from pretreatment values of about 45% 
of the injected activity to near 25%, in young adults from 35 to 
20%, and in juveniles from roughly 70 to 9% by 140 days of 
DTPA administration. Nonliver Pu retention decreased from pre- 
treatment values of about 50% for mature and young adults to 
about 30% by 140 days and from 75 to 16% in juveniles over the 
same period. 
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28883 Alternative approach to analyzing occupational 
mortality data. Gilbert, E.S.; Buchanan, J.A. (Pacific N North- 
west Lab., Richland, WA). JOM, Journal of Occupational 
Medicine; 26: No. 11, 822-828(Nov 1984). Contract AC06- 
76RL01830. 

It is widely recognized that analyzing occupational mortality 
by calculating standardized mortality ratios based on death rates 
from the general population is subject to a number of limitations. 
An alternative approach described in this report takes advantage of 
the fact that comparisons of mortality by subgroups and assess- 
ments of trends in mortality are often of equal or greater interest 
than overall assessments and that such comparisons do not require 
an external control. A computer program MOX (Mortality and Oc- 
cupational Exposure) is available for performing the needed calcu- 
lations for several diseases. MOX was written to asses the effect of 
radiation exposure on Hanford nuclear workers. For this applica- 
tion, analyses have been based on cumulative exposure computed 
(by MOX) from annual records of radiation exposure obtained from 
personal dosimeter readings. This program provides tests for differ- 
ences and trends among subcategories defined by variables such as 
length of employment, job category, or exposure measurements and 
also provides control for age, calendar year, and several other po- 
tentially confounding variables. 29 references, 2 tables. 


28884 DNA breakage caused by 334-nm ultraviolet light 
is enhanced by naturally occurring nucleic acid components 
and nucleotide coenzymes. Peak, J.G.; Peak, M.J.; MacCoss, 
M. (Argonne National Lab., IL (USA)). Photochemistry and 
Photobiology; 39: No. 5, 713-716(May 1984). 

The induction of breaks in DNA in vitro caused by 334-nm 
UV radiation is enhanced by the following compounds (fluence en- 
hancement factors and concentrations used in parentheses): 4- 
thiouridine (6.9, 1 mM), 5-methylamino-2-thiouridine (7.5, 1 mM), 
2-thiouracil (41.0, 1 mM), riboflavin (14.4, 0.1 mM), and the oxi- 
dized (6.8, 1 mM) and reduced (3.4, 1 mM) forms of nicotinamide 
adenine dinucleotide. Anoxia and diazobicyclo(2.2.2) octane reduce 
the number of DNA breaks caused by 334-nm radiation plus 4- 
thiouridine by 70 and 76%, respectively. 


28885 (AAEC-LIB/Trans—780) Metabolism and toxicity 
of neptunium. Nenot, J.C. (Australian Atomic Energy Com- 
mission Research Establishment, Lucas Heights; CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France)). Aug 1983. Translated from Toxiques Nucleaires, 


Comptes Rendus, Masson, Paris, France, 1982. (CONF- 
820155—1-Trans.). 18p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85780816. 

From Meeting on radionuclide toxicity; Creteil, France (14 
Jan 1982). 

The biological behavior and toxicity of neptunium were 
studied. Neptunium was administered either intravenously or intra- 
muscularly in rats. In contrast to other transuranium elements the 
distribution patterns of neptunium in the case of intravenous injec- 
tion is not dependent on the physico-chemical state. Urinary excre- 
tion is high. The distribution after intramuscular injection showed a 
rather fast migration from the injection site. Neptunium-237 in urine 
was approximately equal to bone deposit. Neptunium behavior fol- 
lowed that of alkaline earths rather than that of transplutonium ele- 
ments. 


5602 Thermal Effects 


REFER ALSO TO CITATION(S) 27180, 28717 


28886 Effect of heat shock on the intracellular distribu- 
tion of proteins. Murnane, J.P.; Li, G.C. (Univ. of Califor- 
nia, San Francisco). Radiation Research; 101: No. 3, 480- 
490(Mar 1985). Contract AC03-76SF01012. 

Exposure of cells to heat induces thermotolerance, a tran- 
sient resistance to subsequent heat challenges. It has been shown 
that thermotolerance is correlated in time with the enhanced syn- 
thesis of heat shock proteins. In this study, the association of in- 
duced heat shock proteins with various cellular fractions was inves- 
tigated and the heat-induced changes in skeletal protein composi- 
tion in thermotolerant and control cells was compared. All three 
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major heat shock proteins induced in Chinese hamster fibroblasts 
after a 46°C, 4-min heat treatment (70, 87, and 110 kDa) were puri- 
fied with the cytoplasmic fraction, whereas only the 70-kDa protein 
was also found in other cell fractions, including that containing the 
cellular skeleton. Immediately after a second heat treatment at 
45°C for 45 min, the 110-kDa protein from thermotolerant cells 
also purified extensively with the cellular skeletal fraction. The al- 
teration or recovery kinetics of the total labeled protein content of 
the cellular skeletal fraction after heat shock did not correlate with 
the dramatic increase in survival observed in thermotolerant cells. 
The relationship between heat shock proteins and thermotolerance, 
therefore, does not correlate directly with changes in the heat-in- 
duced cellular alterations leading to differences in protein fractiona- 
tion. 


28887 FACS analysis of a hyperthermia-induced alter- 
ation in Hoechst 33342 permeability and direct measurement 
of its relationship to cell survival. Rice, G.C.; Gray, J.W.; 
Dewey, W.C. (Univ. of California, Livermore). Journal of 
Cellular Physiology; 122: No. 3, 387-396(Mar 1985). Contract 
W-7405-ENG-48. 

Heat-induced alterations in CHO-10B cell Hoechst 33342 
(Ho342) permeability in vitro were analyzed by flow cytometry. 
Immediately after 45.5°C heating, uptake was decreased in a dose- 
dependent manner with cytotoxicity. Kinetic analysis indicated that 
a treatment that reduced cell survival to approximately 10%, re- 
duced the maximal velocity, V/sub max’/ to 53% of control and 
increased the dissociation constant, K/sub m/, to 156% of control. 
Also, little change in Ho342 efflux was found to occur from control 
up to 90 min after heating. Upon incubation at 37°C after the heat 
treatment from 1 to 24 hr (depending on the severity of the dose) 
diffuse heterogeneity of Ho342 staining developed which was not 
evident immediately after heating. The altered staining was not due 
to the presence of trypan blue staining cells. Membrane permeabili- 
zation and nuclei isolation studies indicated that the lesion responsi- 
ble was most likely a plasma membrane event. Induction of the het- 
erogenous staining was not inhibited by either actinomycin D or 
hydroxyurea but was inhibited by incubation at 4°C. An inverse 
correlation existed between Ho342 permeability and clonogenicity, 
with nearly a 10-fold difference in survival between the high and 
low fluorescence intensity sorted cells. Also, larger fractions of 
heat-sensitive S and G2M-phase cells were found in the highly fluo- 
rescent sorted fractions. These results are discussed in terms of the 
putative molecular events that may be involved in hyperthermic 
modulation of Ho342 permeability. 


28888 Increased thermoresistance developed during 
growth of small multicellular spheroids. Wigle, J.C.; Suther- 
land, R.M. (Univ. of Rochester School of Medicine, NY). 
Journal of Cellular Physiology; 122: No. 2, 281-289(Feb 
1985). Contract AC02-76EV03490. 

Mammalian cells growing as multicell spheroids, an in vitro 
model of tumor microregions, have been shown previously to be 
more resistant than single cells from monolayer cultures to killing 
by ionizing radiation, hyperthermia, ultrasound, and chemothera- 
peutic drugs. Although the mechanisms by which cells in spheroids 
acquire these increased resistances are unknown, available evidence 
has indicated that intercellular contact mediates the process for ion- 
izing radiation. This investigation was undertaken to evaluate the 
role of intercellular contact produced during growth of small 
spheroids on the sensitivity of EMT6/Ro mouse mammary tumor 
cells to moderate hyperthermia. Increased thermoresistance devel- 
oped in small spheroids (~ 70 zm diameter, 25 cells/spheroid), as 
measured by colony formation, after exposures to different tempera- 
tures in the range of 37 to 45°C for periods = 2 hr and at 42.5°C 
for = 8 hr. Experiments were performed to determine the relative 
contributions to this increased thermoresistance of 1) the extent of 
intercellular contact in spheroids of different cellular multiplicities, 
2) differences in membrane damage influenced by trypsin heat treat- 
ment sequence, and 3) physiological changes associated with 
growth of cells as spheroids in suspension compared to monolayer 
culture. Treatment with trypsin prior to heating sensitized cells to 
killing by hyperthermia but did not account for the differential 
thermoresistance between cells from spheroids and monolayers. 
Spheroid multiplicity in the range of 1.16 to 76.2 cells/spheroid had 
no significant effect on cell survival after hyperthermia. However, 
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cells grown in spinner suspension culture were more thermoresis- 
tant than cells from monolayer cultures and nearly as thermoresis- 
tant as cells in spheroids. 


5603 Chemicals Metabolism And Toxicity 


REFER ALSO TO CITATION(S) 26621, 26621, 26753, 26753, 26754, 26755, 
26756, 26757, 26758, 26759, 26759, 28166, 28221, 28347, 28701, 28726, 28728, 
28744, 28772, 28818, 28821, 28821, 28883 


28889 (CONF-850612—2) Development of the Multi-At- 
tribute Hazard Assessment System (MAHAS) and its applica- 
tion to energy-related waste streams. Fingleton, D.J.; Habeg- 
ger, L.J.; Chiu, S.; Barisas, S.G.; Petersen, R.H. (Argonne 
National Lab., IL (USA); Illinois Inst. of Tech., Chicago 
(USA)). Apr 1985. Contract W-31-109-ENG-38. 12p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85010278. 

From Air Pollution Control Association annual meeting and 
exhibition; Detroit, MI, USA (16 Jun 1985). 

The Multi-Attribute Hazard Assessment System (MAHAS), 
which determines the relative health risk associated with various 
waste streams, is described. The degree of hazard for several waste 
streams is presented. 11 refs., 4 figs., 2 tabs. (ACR) 


28890 (GSF-B—1689) Cadmium retention in liver and 
kidneys of growing chicks as influenced by zinc intake and 
different binding-forms of cadmium. Bundscherer, B. (Gesell- 
schaft fuer Strahlen- und Umweltforschung m.b.H. Muen- 
chen, Neuherberg (Germany, F.R.). Abt. fuer Nuklearbiolo- 
gie; Muenchen Univ. (Germany, F.R.). Fachbereich Tier- 
medizin). Oct 1984. 92p. (In German). NTIS (US Sales 
Only), PC A05/MF AO1. File Number DE85751863. 


The Cd-concentrations used in the 2 experiments were simi- 
lar to those sometimes occuring in normally fed diets. Increasing 
Cd levels in feed resulted in increasing Cd concentrations in organs. 
The Cd levels in liver were about half as high as in kidneys. Physi- 
cal conditions and growth rate of the chicks remained unaffected 
by the Cd feeding, even at the highest level of 9 ppm Cd. Cd-reten- 
tion in liver and kidneys was related to the Zn content of the diet. 
Feeding Zn deficient diets resulted in 40% higher Cd retention 
than feeding adequate Zn diets. Higher Zn levels had no additional 
effect on Cd retention. In the second experiment Cd was offered to 
chicks in three different binding-forms. The bioavailability of Cd 
was highest for CdCl, followed by Cd-phytate, which has been 
studied for the first time. The lowest Cd retention-rates however 
resulted after feeding Cd biologically bound in the wheat grain. 


28891 (ORNL/FPO—85/73) Radiation densitometry in 
tree-ring analysis: a review and procedure manual, Parker, 
M.L.; Taylor, F.G.; Doyle, T.W.; Foster, B.E.; Cooper, C.; 
West, D.C. (Oak Ridge National Lab., TN (USA)). 1985. 
Contract AC05-840R21400. 89p. NTIS, PC A05/MF AOl1; 
GPO Dep. File Number DE85012050. 

An x-ray densitometry of wood facility is being established 
by the Environmental Sciences Division, Oak Ridge Natioanl Lab- 
oratory (ORNL). The objective is to apply tree-ring data to deter- 
mine whether or not there is a fertilizer effect on tree growth from 
increased atmospheric carbon dioxide since the beginning of the in- 
dustrial era. Intra-ring width and density data, including ring-mass 
will be detemined from tree-ring samples collected from sites locat- 
ed throughout the United States and Canada. This report is de- 
signed as a guide to assist ORNL scientists in building the x-ray 
densitometry system. The history and development of x-ray densi- 
tometry in tree-ring research is examined and x-ray densitometry is 
compared with other techniques. Relative wood and tree character- 
istics are described as are environmental and genetic factors affect- 
ing tree growth responses. Methods in x-ray densitometry are ex- 
amined in detail and the techniques used at four operating laborato- 
ries are described. Some ways that dendrochronology has been ap- 
plied in dating, in wood quality, and environmental studies are pre- 
sented, and a number of tree-ring studies in Canada are described. 
An annotated bibliography of radiation densitometry in tree-ring 
analysis and related subjects is included. 
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28892 (ORNL/TM—9645) Carcinogenesis of nitrated to- 
luenes and skin and lung tumor assays in +a 
Final report. Slaga, Sake Triplett, L L.L.; Smith, L.H.; 

chi, H.P. (Oak Rid Ridge National Lab., TN (USA)). May 1985. 
Contract AC05-840R21400. 33p. NTIS, PC A03/MF AOl1; 
GPO Dep. File Number DE85012081. 

A series of nitrated toluenes and benzene were tested for 
their capability to act as initiators, promoters or complete carcino- 
gens in mouse skin. 2,6- dinitrotoluenes and 2-nitrotoluene were 
found to have weak skin tumor initiating activity. 2,4-dinitrotolu- 
ene, 2,6-dinitrotoluenes and 1,3,5-trinitrobenzene produced histolog- 
ical changes in skin which usually are produced by promoting 
agents; this finding suggests that the three compounds could have 
skin tumor promoting activity. However, a firm conclusion can 
only be reached following appropriate in vivo tests. In the lung 
tumor assay, none of the chemicals tested gave an unequivocal 
positive response. A borderline positive result for unpurified 2,6-di- 
nitrotoluene could not be repeated when the purified compound 
was reassayed in the same assay. 19 refs., 9 tabs. 


28893 Linear relationship of phlorizin-binding capacity 
and hexose uptake in a clone of LLC- 
PK; cells. Amsler, K.; Cook, J.S. (Oak Ridge National Lab., 
TN). Journal of Cellular Physiology; 122: No. 2, 254-258(Feb 
1985). Contract AC05-840R21400. 

With a clone of (Cl 4) of LLC-PK cells, which develop a 
high capacity for Na* -dependent hexose uptake over time (days) in 
culture, we show that increasing uptake capacity is paralleled by an 
increase in the number of phlorizin-binding sites in the population. 
The linear relationship between binding and hexose transport is the 
same whether the cells differentiate spontaneously or are’ induced 
by either methylisobutylxanthine or hexamethylene bisacetamide. 
The constancy of the relationship suggests that the primary factor 
in transport development is the number of transporters in the cells 
rather than other possible factors like a change in membrane poten- 
tial or decreased efflux. The K/sub d/ for phlorizin binding is .08 
+/- .04 1M, and corresponds to K/sub i/ of 0.10 1M for transport 
inhibition. The turnover number of the transporter is estimated to 
be 170 +/- 40 molecules per second of a-methyl glucoside. 


28894 Mortality study of men exposed to elemental mer- 
cury. ag D.L.; Hollis, D.R.; Qualters, J.R.; Tankersley, 
W.G.; Fry, S.A. (Oak Ridge Associated Universities, TN). 
JOM, Journal of Occupational Medicine; 26: No. 11, 817- 
821(Nov 1984). Contract AC05-760R00033. 

A cohort of 2133 white males who were exposed to elemen- 
tal mercury vapors between 1953 and 1963 was followed up 
through the end of 1978. Death certificates were obtained for 371 
of the 378 workers who were reported by the Social Security Ad- 
ministration to be deceased. The mortality experience of this group 
was compared with the age-adjusted mortality experience of the 
US white male population. Mortality has not been studied previous- 
ly in assessing the long-term health effects of mercury exposure. 
Standardized mortality ratios (SMRs) were calculated for a compa- 
rable unexposed worker population to determine the mortality pat- 
terns among workers at the same plant who were not involved in 
the mercury process. Statistically significant excesses of deaths from 
cancer of the lung and cancer of the brain and other CNS tissues 
were observed among the plant workers who were not involved in 
the mercury process. An excess of deaths from cancer of the lung 
was also observed among the mercury workers, although the eleva- 
tion of this SMR was not statistically significant. Since excesses of 
lung cancer were evident in both groups of workers, it is unlikely 
that they are related to the mercury exposure and more probable 
that they are due to some other factor present in the plant or to 
some life-style factor prevalent among the plant workers. Exposure 
to mercury vapors at this plant was not related to any excess of 
deaths from diseases or cancers of organs determined to be target 
organs for mercury (liver, lung, brain and CNS, and kidney). No 
excesses were found when level of exposure and length of exposure 
were considered. 
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28895 Effects of ethylene glycol monomethyl (EGME) 
Tr ee ee ee. 
allogeneic and mice bearing L1210 mouse leukemia. 
Houchens, D.P.; Ovejera, A.A.; Niemeier, R.W. (Battelle 
Memorial Inst., Columbus, OH). Environmental Health Per- 
Spectives; 57: 113-118(Aug 1984). 

The effect of ethylene glycol monomethyl ether and ethyl- 
ene glycol monoethyl ether on cell-mediated immunity was evaluat- 
ed by an allograft rejection assay. Allogeneic B6C3F, (CS57BL/6 X 
C3H) mice were given oral doses of 600, 1200, or 2400 mg/kg/ad- 
ministration of EGEE or 300, 600, 1200 mg/kg/administration of 
EGME on days -12 through -8 or cyclophosphamide at 180 mg/kg 
by the IP route on day -1. Untreated controls were given oral 
doses of water on days -12 through -8 and -5 through -1. On day 0, 
the mice were challenged with 1 X 10%, 3 X 10°, and 1 X 105 or 3 
X 10* L1210 cells by the IP route. Syngeneic CD2F; (Balb/c X 
DBA/2) mice were challenged with 1 X 10° L1210 cells on day 0 
and were treated on days 1 to 5 and 8 to 12 with the same dosages 
of EGME and EGEE used for the B6C3F; mice. Water-treated 
syngeneic mice died with a median survival time (MST) of 8.0 
days. There was no effect on the MST of syngeneic mice treated 
with either EGME or EGEE, indicating no direct antitumor effect 
of the compounds. All Allogeneic mice receiving either water of 
Cy and challenged with 3 X 10° tumor cells, died with ascites. 
However, when mice were treated with EGME or EGEE and 
challenged with 3 X 10° tumor cells, no more than one animal per 
group died. This would indicate that there was a prophylactic 
action of the compounds or that the immune system was stimulated. 
Blood smears of allogeneic mice were made for differential counts 
the last day of drug dosing, the day of death where possible, and 
on survivors at day 43 post-tumor implantation. Differential counts 
showed evidence of monocytosis, considered to be indicative of 
monocytic leukemia, in those mice not surviving until the day of 
sacrifice. 15 references, 6 tables. 


28896 Period and cohort factors in the incidence of ma- 
lignant melanoma in the state of Connecticut. Collins, J.J.; 
Devine, N. (Argonne National Lab., IL). Environmental 
Health Perspectives; 56: 255-259(Jun 1984). 

The reasons for the increase in both incidence and mortality 
from malignant melanoma are not clear at this time, although there 
is an indication of a generation effect in the increasing frequency of 
the disease. The application of an age-period-cohort model to inci- 
dence data on malignant melanoma for the State of Connecticut in- 
dicate that, unlike mortality, the increase is almost entirely related 
to period factors. Two explanations are provided to explain this 
pattern of period factor increase. First, the increase in incidence 
could be artificially produced by better and earlier diagnosis. 
Second, a decrease in ozone level in the atmosphere may be respon- 
sible for the increase. 18 references, 4 figures, 2 tables. 


28897 Fate of excess sulfur in higher plants. Rennenberg, 
H. (Botanisches Institut der Universitaet zu Koen, West 
Germany). Annual Review of Plant Physiology; 35: 121- 
153(1984). Contract AC02-76ER01338. 

The mechanisms which have evolved in higher plants to 
cope with excess sulfur in their environments are reviewed. Surviv- 
al in a sulfur-rich environment is seldom achieved through avoid- 
ance of the intake of sulfur. The presence of excess sulfur in the soil 
or in the air usually results in an intake of excess sulfur into plants. 
An immediate injury by the excess sulfur taken up is, however, pre- 
vented by a series of metabolic processes. Storage of excess sulfur 
in a metabolically inactive compartment, i.e. the vacuole, appears to 
occur in most plants. The finding of a storage of glutathione is sev- 
eral investigations suggests that with increasing accumulation of 
sulfate its reduction also increases. Under these conditions the cys- 
teine concentration in different compartments of the cell may still 
be maintained at a low level by the incorporation of the excess cys- 
teine synthesized into glutathione. This peptide appears to be the 
storage form of reduced sulfur in higher plants. 167 references, 2 
figures. 
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28898 Effects of butylated hydroxyanisole on the metabo- 
lism and mutagenic transformation potentials of 
benzo[a]pyrene in cultured mammalian cells, Chen, D.J.; 
Okinaka, R.T.; Strniste, G.F. (Los Alamos National Lab., 
NM). pp 303- 317 of Polynuclear aromatic hydrocarbons: 
seventh international symposium of formation, metabolism 
and measurement. Cooke, M.W.; Dennis, A.J. (eds.). Co- 
lumbus, OH; Battelle Press (1982). 

In the present study we have examined the effect of BHA on 
BaP metabolism in SHE cells. In addition, a SHE cell-mediated 
Chinese hamster ovary (CHO) cell mutagenesis and a SHE cell 
transformation assay have been used to study the biological effects 
of BHA. Our results indicate that BHA reduces the metabolism of 
BaP in SHE cells, suppresses BaP-induced mutagenicity in target 
CHO cells and reduces morphological transformation by BaP in 
SHE cells. The application of these mammalian in vitro assays 
should facilitate both the identification of other protective agents 
and reveal the mechanisms of their anticarcinogenic effects. 25 ref- 
erences, 5 figures, 2 tables. 
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REFER ALSO TO CITATION(S) 27339, 28122 


28899 (BMFT-FB-HA—85-005) Sound insulating enclo- 
sures. Kurtze, G.; Mueller, K. (Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.)). Mar 
1985. 59p. (In German). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE85751862. 

With 26 refs., 33 figs. 

Investigation of the requirements for sound-absorbing lining 
of enclosures leads to more economical ways of lining simple enclo- 
sures. Different geometrical forms of enclosures are studied, vary- 
ing the type of absorptive material, the thickness of layer, and the 
size of absorbent-lined area. 


28900 (EPRI-EA—3993) AC field exposure study: human 
exposure to 60-Hz electric fields. Silva, J.M. (Enertech Con- 
sultants, Inc., Pittsburgh, PA (USA)). Apr 1985. 231p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I85920644. 

The objective of this study was to develop a method of esti- 
mating human exposure to the 60 Hz electric fields created by 
transmission lines. The Activity Systems Model simulates human 
activities in a variety of situations where exposure to electric fields 
is possible. The model combines maps of electric fields, activity 
maps, and experimentally determined activity factors to provide 
histograms of time spent in electric fields of various strengths in the 
course of agricultural, recreational, and domestic activities. For 
corroboration, the study team measured actual human exposure at 
locations across the United States near transmission lines ranging in 
voltage from 115 to 1200 kV. The data were collected with a spe- 
cially designed vest that measures exposure. These data demon- 
strate the accuracy of the exposure model presented in this report 
and revealed that most exposure time is spent in fields of magni- 
tudes similar to many household situations. The report provides 
annual exposure estimates for human activities near transmission 
lines and in the home and compares them with exposure data from 
typical laboratory animal experiments. For one exposure index, the 
cumulative product of time and electric field, exposure during some 
of the laboratory animal experiments is two to four orders of mag- 
nitude greater than cumulative exposure for a human during one 
year of outdoor work on a farm crossed by a transmission line. 


26901 (BP-BS—88/83) Footstep sound insulation in 
floor heating systems. Veres, E. (Fraunhofer-Gesellschaft 
zur Foerderung der Angewandten Forschung e.V., Stutt- 
gart (Germany, F.R.). Inst. fuer Bauphysik). 30 Jun 1983. 
72p. (In German). Fraunhofer-Institut fuer Bauphysik, Stutt- 
gart, Germany, F.R 

With 2 tabs., 19 figs. 

Sound absorption studies on floor heating systems showed 
that sufficient footstep sound insulation (16 dB to 35 dB) is possible 
with sufficient insulating layer and floor topping thickness and with 
insulating materials of low dynamic stiffness (s’ < = 90 MN/m‘). 
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Sound build-up between floor pavements and bare floors or be- 
tween floor pavements and walls can be avoided through expertise 
in floor construction. It may be favourable to connect the heating 
coils to the manifolds outside reception areas; otherwise, the sound 
level may increase by as much as 5 dB. Piping materials and spac- 
ing are negligible factors if the insulating layer meets the require- 
ments. For a higher footstep sound insulation, insulating materials 
with a dynamic stiffness s’ < = 30 MN/m* are proposed. If con- 
ventional expanded polystyrene boards are used, footstep sound in- 
sulation may be improved by installing a second, softer footstep 
sound absorption layer. 


28902 (NP—5751675) Noise labelling of heat pumps. 
Klinkby, J. (Lydteknisk Inst., Taastrup (Denmark)). Apr 
1984. 80p. (In Danish). NTIS (US Sales Only), PC AOS/MF 
A01. File Number DE85751675. 

Approximately 7000 small heat pumps have been installed in 
Danish single-family houses. After mounting noise problems have 
often appeared, either to the owner or to his neighbour depending 
on the system used. Danish legislation establishes maximum limits 
for internal noise as well as environmental noise from heat pumps. 
It was the main objective of the project to establish a national la- 
belling procedure in which the relevant measurements could be car- 
ried out by two laboratories, the Jutland Technological Institute 
(JTI) and The Danish Acoustic Institute (DAI). In order to outline 
a uniform labelling procedure the two laboratories performed a 
Round Robin test of 5 heat pumps. The measurements showed 
fairly good agreement. The difference between the A-weighted 
sound power levels obtained by the two participants were in any 
case less than 2,0 dB. The stated sound power levels are obtained 
under continuous operation of the pump (i.e. no reduction due to 
periodical operation). The report concludes, that the operating con- 
ditions (i.e. temperature at evaporator and condensor) must be kept 
constant during test. 


28903 Serum-thyroxine levels in microwave-exposed rats. 
Lu, S.T.; Lebda, N.; Michaelson, S.M.; Pettit, S. (Univ. of 
Rochester, NY). Radiation Research; 101: No. 3, 413- 
423(Mar 1985). Contract AC02-76EV03490. 

The nature of the response of the thyroid gland in animals 
exposed to microwave irradiation is controversial. Animal experi- 
mentation has contributed to the controversy because both in- 
creased and decreased thyroid functions have been reported. The 
thyroxine concentration in rats as representative of thyroid function 
in animals exposed to 2.45-GHz, 120-Hz amplitude-modulated 
microwaves has been studied. These studies covered a long time 
span; rats from two commercial sources (BS and CR) were used 
and subjected to different numbers of exposures, and therefore 
these data were evaluated for their stability. Two factors could in- 
fluence in the result significantly, i.e., source of animal and number 
of sham exposures. Rats used in the 2-hr exposures were from two 
different commercial sources; rats from CR had a higher (but 
normal) thyroxine concentration than did rats from BS. Therefore 
the data of these animals were separated by commercial source for 
reevaluation. Instead of increased thyroxine concentration in rats 
exposed at 25, 30, and 40 mW/cm?, changes were not noted in any 
microwave-exposed rats. The influence of sham exposure revealed 
that appropriate concurrent control and specification of animal 
source are needed in longitudinal studies. Furthermore, statistical 
procedures used can greatly influence the conclusions. Thus the 
specificity of changes in thyroxine concentration in rats exposed to 
microwaves because of its sporadic occurrence and because of in- 
consistencies among experiments was doubted. 


28904 Corneal damage induced by pulsed CO, laser radi- 
ation. Zuclich, J.A.; Blankenstein, M.F.; Thomas, S.J.; Har- 
rison, R.F. (Technology Inc., San Antonio, TX). Health 
Physics; 47: No. 6, 829-835(Dec 1984). 

Corneal damage thresholds were determined in Dutch 
Belted rabbits following CO: laser radiation with pulse widths of 
1.7, 25 and 250 ns. The threshold values for corneal clouding found 
for the 3 cases were 0.33, 0.54 and 0.18 J/cm, respectively. These 
results are in accord with expectations based on a thermal-damage 
mechanism, with no evidence of acoustic shock or other mecha- 
nisms contributing to the observed damage for the exposure param- 
eters used in this study. The data support the suggested :maximum 
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permissible exposure levels for short-pulse far-infrared laser radi- 
ation as quoted in current laser safety standards. 
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—_— ALSO TO CITATION(S) 26805, 26963, 27882, 27883, 28719, 28758, 


28905 (NUREG/CR—3953) Use of MAG-1 spectacles 
with positive- and negative-pressure respirators. Reed, K.A.; 
.O. (Los Alamos National Lab., NM (USA)). Feb 
1985. Contract W-7405-ENG-36. 36p. (LA—10229-MS). 
NTIS, PC A03/MF A0O1 - GPO. File Number T185010351. 
Results of testing conducted at Los Alamos National Labo- 
ratory, Personnel Protection Studies Section, using MAG-1 specta- 
cles in conjunction with positive- and negative-pressure full-face- 
piece respirators, are reported. The purpose of the three-phase 
study was to determine if the specially constructed strap of the 
MAG-l1s affected the protection factors (PFs) of the respirators or 
the cylinder life of selected self-contained breathing apparatus 
(SCBA). The following respirators were tested with the MAG-I1s: 
(1) Phases I and II, positive-pressure full facepiece: Presur-Pak II 
SCBA (pressure-demand) Scottoramic facepiece, MSA 401 Air 
Mask Ultravue facepiece (medium), Survivair pressure-demand 
SCBA/silicone full facepiece, MSA powered air-purifying respira- 
tor/Ultravue facepiece (medium); and (2) Phase III, negative-pres- 
sure full facepiece: MSA Ultravue (small, medium, large), MSA 
Ultra-twin (small, medium, large), Norton Series 7600 (one size 
only). Statistical analysis and review of the test data from Phases I 
and II indicated little, if any, variation with and without the MAG- 
ls with most protection factors greater than 10,000. Test data also 
indicated little, if any, difference in the cylinder life with and with- 
out the MAG-1s, except the Scott Presur-Pak II SCBA used with 
the Scottoramic facepiece. Statistical analysis of the quantitative fit 
test data indicated no difference in PFs for the negative-pressure 
devices for the Ultravue negative-pressure respirator, but a signifi- 
cance at the 0.05 and 0.01 levels for the Ultra-twin and Norton full 
facepieces, respectively. 


28906 (SSI-A—84-08) Radiations from display devices. 
Paulsson, L.E.; Kristiansson, I; Malmstroem, J. (Statens 
Straalskyddsinstitut, Stockholm (Sweden)). Apr 1984. 74p. 
(In Swedish). NTIS (US Sales Only), PC A04/MF AOI. 
File Number DE85700955. 

45 display devices have been analyzed for X-ray emission 
and for electrostatic - and low-frequency magnetic fields. 3 have 
been further analyzed for UV and visible light emission. No emis- 
sions above established risk levels have been found. For low-fre- 
quency magnetic fields very little is known of risks, so the levels 
have been compared with other commonly used devices. The meas- 
ured levels correspond roughly to that which occur in the use of an 
electrical egg-beater, or a small hand electrical drill. Data are pre- 
sented for the test.d devices. 
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28907 (DOE/ER/10876—T1) Geology and our future: 
summary of a workshop report. (National Research Council, 
Washington, DC (USA). Geological Sciences Board). 1983. 
Contract FG01-81ER10876. 40p. NTIS, PC A03/MF A011; 
GPO Dep. File Number DE85011552. 

The report highlights the significance of the geological sci- 
ences to the nation and to society. The perspective is long, extend- 
ing over several decades. Research areas discussed include: (1) 
study of the continental crust; (2) application of plate tectonics to 
resource exploration; (3) improvement of the National Geological 
Data Base; (4) expanded scope and better understanding of environ- 
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mental geology; (5) marine geology; and (6) enhanced participation 
in international geology. (ACR) 


28908 (DOE/ER/10921—T2) Deep-burial diagenesis in 
carbonates. Final report, January 16, 1984-March 31, “oo 
Friedman, G.M. (Rensselaer Polytechnic Inst., Troy, NY 
Dept. of Geology). Mar 1985. Contract AC02- 
. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE8 11224. 

The objectives were to gain an understanding of what makes 
or breaks porosity in carbonate rocks as a result of deep-burial, to 
develop criteria for deep-burial diagenesis in carbonate rocks, and 
to apply these criteria for interpretation of carbonate rocks now at 
shallow depth. Compaction tests reveal that ooid samples show sub- 
stantial reductions of bulk-volume and porosity when squeezed at 
temperatures and pressures comparable to overburden of 3.5 to 6.5 
km. Particle breakage and deformed particle contacts developed 
that are comparable to those reported from oolites from the rock 
record. Reproducibility of pressure solution by compaction sup- 
ports the conclusion that initial pore-volume reduction through me- 
chanical grain adjustments and ultimate pressure solution are major 
processes in the diagenetic evolution of limestone. In the deep An- 
aldarko Basin of Oklahoma and Texas, the Hunton Group carbon- 
ate rocks of Upper Ordovician to Lower Devonian show that do- 
lostones alone provide porosity. Studies reveal that corrected meas- 
urement of bulk densities yield improved estimates of true porosity 
and water saturation. The mechanism of burial dolomitization was 
suggested to be the underlying marine Sylvan Shale which provid- 
ed necessary Mg+2 and Fe+2 during smectite-to-illite transition. 
Also detailed studies of core samples and thin sections from the 
Lower Ordovician Ellenberger carbonate rocks in the Permian 
Basin demonstrated that carbonate rocks below 10,000 ft are exclu- 
sively dolostone showing some evidence of deep-burial dolomitiza- 
tion. Lower Ordovician carbonate strata in undeformed belts of the 
northern Appalachian Basin yield depth of burial and paleotempera- 
ture data implying a former depth of burial which has not been usu- 
ally inferred for this area. Fluid-inclusion suggests burial depth of 
several kilometers. 41 refs., 12 figs., 2 tabs. 


28909 (DOE/WM/46642—T1) Bedrock geology of the 
Brattleboro quadrangle, Vermont-New Hampshire. Hepburn, 
J.C.; Trask, N.J.; Rosenfeld, J.L.; Thompson, J.B. Jr. (Ver- 
mont Agency of Environmental Conservation, Montpelier 
(USA)). 1984. Contract FG02-81WM46642. 175p. NTIS, PC 
A08/MF A01; GPO Dep. File Number DE8501 1027. 

Bulletin No. 32. 

The Brattleboro quadrangle of southeastern Vermont and 
southwestern New Hampshire is underlain principally by metamor- 
phosed Lower to Middle Paleozoic sedimentary and volcanic 
rocks. The area sits astride portions of three regional tectonic 
zones, from west to east: the Green Mountain anticlinorium, the 
Connecticut River-Gaspe synclinorium and the Bronson Hill anti- 
clinorium. The first two of these zones are discussed as the Western 
Sequence and include strata ranging in age from Precambrian 
through Silurian. The geology of the Bronson Hill anticlinorium is 
discussed as the Eastern Sequence covering strata ranging in age 
from Ordovician to Lower Devonian. Granitic intrusive rocks in 
the area belong to the Ordovician-aged Oliverian Plutonic Series 
and the Devonian-aged New Hampshire Plutonic Series. The struc- 
tural deformation in the area is divided into two major folding 
stages: an earlier one during which large recumbent folds or nappes 
developed; and a later one in which the nappes were arched 
upward by rising domes. At least five stages of minor folding oc- 
curred prior to, during and after the major deformational events. 
Regional metamorphism of the area ranges from the lower greens- 
chist facies to the upper amphibolite facies in a Barrovian-type 
metamorphic sequence. The principal post-Precambrian metamor- 
phism and structural deformation took place during the Acadian 
orogeny. 53 figs., 11 tabs. 


28910 (NP—5901357) Geology of the Belton 7 1/2- 
Missouri- 


minute quadrangle Kansas with special emphasis on 

the Belton Ring-Fault Complex. Gentile, R.J. (Missouri 

Univ., Kansas City (USA). Dept. of Geosciences). 1984. 

15ip. ‘Missouri Dept. of Natural Resources, P.O. Box 250, 
MO 65401. File Number T185901357. 
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Report of Investigations No. 69. 

A geologic study of the Belton 7 1/2-minute quadrangle was 
made to determine the physical properties, thickness, and areal 
extent of the bedrock units and unconsolidated surficial deposits, 
and to evaluate the mineral resources of the quadrangle. Special 
emphasis is placed on local structural geology, in particular the 
Belton Ring-Fault Complex, a circular feature approximately 3 mile 
in diameter, southwest of Belton. In this structure, beds are folded 
and fractured into a series of structural blocks that in places are 
downthrown almost 150 ft along high-angle faults. This complex 
feature is believed to be a large filled sinkhole formed by collapse 
of Pennsylvanian strata into a system of solution caverns developed 
along the axes of major structural features in thick Mississippian li- 
mestones about 1000 ft below the surface. 5 figs. 


28911 (NUREG/CP—0062, pp 90-92) Coupled geo- 
chemical and solute transport code development. Morrey, 
J.R.; Hostetler, C.J. (Pacific Northwest Lab., Richland, 
WA). Apr 1985. NTIS, PC A06/MF AOl - GPO. File 
Number 1185009817. (CONF-8410234—Summs.; ORNL/ 
TM—9585). Contract AC06-76RL01830. 

From Application of geochemical models to high-level nu- 
clear waste repository assessment; Oak Ridge, TN, USA (2 Oct 
1984). 

A number of coupled geochemical hydrologic codes have 
been reported in the literature. Some of these codes have directly 
coupled the source-sink term to the solute transport equation. The 
current consensus seems to be that directly coupling hydrologic 
transport and chemical models through a series of interdependent 
differential equations is not feasible for multicomponent problems 
with complex geochemical processes (e.g., precipitation/dissolution 
reactions). A two-step process appears to be the required method of 
coupling codes for problems where a large suite of chemical reac- 
tions must be monitored. Two-step structure requires that the 
source-sink term in the transport equation is supplied by a geo- 
chemical code rather than by an analytical expression. We have de- 
veloped a one-dimensional two-step coupled model designed to cal- 
culate relatively complex geochemical equilibria (CTM1D). Our 
geochemical module implements a Newton-Raphson algorithm to 
solve heterogeneous geochemical equilibria, involving up to 40 
chemical components and 400 aqueous species. The geochemical 
module was designed to be efficient and compact. A revised ver- 
sion of the MINTEQ Code is used as a parent geochemical code. 


28912 (PNL-SA—12666) Comparative study of fracture 
planes computed from topography and lineaments from image- 
ry with structures and mineralization in the magnetic belt of 
Washington State. Eliason, J.R.; Eliason, V.L. (Pacific 
Northwest Labs., Richland, WA (USA)). Apr 1985. Con- 
tract AC06-76RL01830. 1lp. (CONF-850413—1). NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE85010972. 

From 4. conference on remote sensing for exploration geolo- 
gy; San Francisco, CA, USA (1 Apr 1985). 

Digitally computed fracture planes for the Magnesite Belt of 
Washington State were obtained using a technique developed for 
structural geologic analysis of topography. These planes and linea- 
ments, interpreted from aerial and satellite data sets, have been 
compared to mapped structures and mineralization in the area. The 
Magnesite Belt of Stevens County, Washington, was selected for 
this study because detailed joint analysis studies had been conduct- 
ed in this area. These studies included measurement and analysis of 
over 2000 joints in the area. Computed fracture planes were used to 
develop a structural model for fracturing in the region. These 
planes clearly indicate that the region is dominated by normal fault- 
ing. Lineaments mapped in the area show a dominant North 30° 
East trend which correlates with mineralization in the region and 
the dominant computed longitudinal fracture plane trends. These 
predicted longitudinal fracture planes show a strong spatial correla- 
tion with the major magnesite mineralization. 11 refs., 14 figs. 1 
tab. 
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28913 (RHO-BW-SA—364P) Stochastic groundwater 
flow modeling using the second-order method. Sagar, B.; Clif- 
ton, P.M. (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations). Mar 1984. Contract 
AC06-77RL01030. 32p. (CONF-850170—3). NTIS, PC 
A03/MF A0O1; 1; GPO Dep. File Number DE8501 1250. 

From 17. International Association of Hydrologists interna- 
tional congress; Tucson, AZ, USA (7 Jan 1985). 

Stochastic groundwater flow modeling by means of a 
second-order uncertainty analysis technique is discussed. This tech- 
nique is based on a Taylor series expansion of the state variables of 
interest (hydraulic heads and Darcian velocities) about the expected 
values of the model parameters. The method has been incorporated 
into the computer code PORSTAT, which solves the two-dimen- 
sional stochastic groundwater flow equation coupled with the de- 
terministic heat transfer and mass transport equation using integrat- 
ed finite differences coupled to a direct-equation solver. Uncertain 
variables that can be considered in the application of PORSTAT 
are (1) hydraulic conductivities (x- and y-direction), (2) specific 
storage, (3) boundary conditions, and (4) initial conditions. The 
output from PORSTAT consists of the expected values, variances, 
and covariances of hydraulic heads and Darcian velocities. The ap- 
plication of PORSTAT to a sample problem is also presented. This 
problem was also solved by means of a Monte Carlo groundwater 
flow program (PORMC) to assess the accuracy of the second-order 
method. It was observed that as the coefficient of variation of the 
input parameters increases, the difference between the standard de- 
viations predicted by PORSTAT and those prediced by Monte 
Carlo codes increases. For coefficients of variation of hydraulic 
conductivity in these test cases of less than about one, the agree- 
ment between the results of PORSTAT and Monte Carlo codes 
appear to be reasonably close. However, it is not possible to gener- 
alize this conclusion since results are, in general, problem depend- 
ent. 16 refs., 16 figs. 


28914 (UCID—20344) Geology of the U8n emplacement 
site. Wagoner, J.L. (Lawrence Livermore National Lab., 
CA (USA)). 11 Feb 1985. Contract W-7405-ENG-48. 48p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE85012543. 

Emplacement hole U8n and exploratory hole UE8n are lo- 
cated in Area 8 in northern Yucca Flat. U8n was originally sited 
and drilled for the COTTAGE event, whereas UE8n was drilled to 
investigate the areal extent of zones of argillization. Sloughing of 
the emplacement hole during drilling was directly related to zones 
of incompetent altered tuff. The resultant large washouts were ce- 
mented off and drilled back. Although neither U8n and UE8n inter- 
sected the thick “clay pods” encountered at U8d (BANEBERRY), 
the high percentages of clay and the stratigraphy of the alteration 
are evidence of progressive argillization from the west/southwest. 
16 figs., 8 tabs. 


28915 (USGS-OFR—83-756) Geologic and hydrologic 
characterization and evaluation of the Basin and Range Prov- 
ince relative to the disposal of high-level radioactive waste. 
Part III. Geologic and hydrolic evaluation. Bedinger, M.S.; 

Sargent, K.A.; Brady, B.T. (Geological Survey, Denver, 
CO” (USA)). 1983. O5p. US Geological Survey, Open File 
Service, Box 25425, Denver Federal Center, Denver, CO 
80225. File Number "T185901346. 

The geologic and hydrologic factors considered in the Prov- 
ince evaluation include distribution of potential host rocks, tectonic 
conditions and data on ground-water hydrology. Potential host 
media considered include argillaceous rocks, tuff, basaltic rocks, 
granitic rocks, evaporites, and the unsaturated zone. The tectonic 
factors considered are Quaternary faults, late Cenozoic volcanics, 
seismic activity, heat flow, and late Cenozoic rates of vertical 
uplift. Hydrologic conditions considered include length of flow 
path from potential host rocks to discharge areas, interbasin and 
geothermal flow systems and thick unsaturated sections as potential 
host media. The Basin and Range Province was divided into 12 
subprovinces; each subprovince is evaluated separately and pro- 
spective areas for further study are identified. About one-half of the 
Province appears to have combinations of potential host rocks, tec- 
tonic conditions, and ground-water hydrology that merit consider- 
ation for further study. The prospective areas for further study in 
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each subprovince are summarized in a brief list of the potentially 
favorable factors and the issues of concern. Data compiled for the 
entire Province do not permit a complete evaluation of the favora- 
bility for high-level waste isolation. The evaluations here are in- 
tended to identify broad regions that contain potential geohydrolo- 
gic environments containing multiple natural barriers to radionu- 
clide migration. 13 refs., 14 figs. 


(Geological Survey, Denver, CO (USA)). 
AI08-78ET44802. 38p. NTIS, PC A03/MF A01; GPO Dep. 
File Number DE850 2985. 

A study was performed to assess the potential effects of 
changes in future climatic conditions on the ground-water system in 
the vicinity of Yucca Mountain, the site of a potential mined geo- 
logic repository for high-level nuclear wastes being evaluated by 
the US Department of Energy. These changes probably would 
result in greater rates of precipitation and, consequently, greater 
rates of recharge. The study was performed by simulating the 
ground-water system using a two-dimensional, finite-element 
ground-water flow model. The simulated position of the water table 
rose as much as 130 meters near the primary repository area at 
Yucca Mountain for a simulation involving a 100-percent increase 
in precipitation compared to modern-day conditions. Despite the 
water-table rise, no flooding of the potential repository would 
occur at its current proposed location. According to the simulation, 
springs would discharge south and west of Timber Mountain; along 
Fortymile Canyon; in the Amargosa Desert near Lathrop Wells 
and Franklin Lake playa; and near Furnace Creek Ranch in Death 
Valley, where they presently discharge. Simulated directions of 
ground-water flow paths near the potential repository area general- 
ly would be the same for the baseline (modern-day climate) and the 
increased-recharge simulations, but the magnitude of flow would 
increase by 2 to 4 times that of the baseline-simulation flux. 16 refs., 
16 figs., 3 tabs. 
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28917 (BMFT-FB-HA—85-008) Measures for preventing 
rock bursts in coal seams. Will, M.; Raekers, E.; Klockmann, 
W.; Ruecker, W. (Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.); Ruhrkohle A.G., 

Essen (Germany, F.R.)). Mar 1985. 140p. (In German). 
NTIS (US Sales Only), PC A0O7/MF A0O1. File Number 
DE85751860. 

Practical measurements with existing equipment proved the 
possibility of satisfying seismic registrations in mine areas at the sur- 
face and underground. The evaluations showed significant correla- 
tions between seismicity and mine situations. The techniques of 
measurements and evaluations have to be improved. With seismoa- 
coustics on line plots of statistical results and complete registrations 
of seismic signals for further evaluations must be possible. Taking 
into account physical demands and technical possibilities, improved 
equipment will be developed, tested and used for practical measure- 
ments. The evaluations will use geophysical methods, especially for 
finding out different wave types. Surface measurements with the 
mobile station can cover distances of several km and event loca- 
tions are possible. The new seismoacoustic equipment allows under- 
ground measurements with digital data transmission to the surface. 
Event-rates and mine data are evaluated and plotted directly. The 
complete signals are recorded on digital magnetic tape. Special in- 
vestigations lead to an automatic location method. Using these re- 
sults, practically applicable equipment can be designed and some 
evaluation methods can be given. Yet further investigations have to 
be made. 





DE85011794. 

The objective was to determine the fate of sediments at con- 
vergent lithospheric plate boundaries. The study focuses on the 
structures of the Circum-Pacific trenches and shallow portions of 
the associated subduction zones. Sediment distribution and the 
nature of sediment deformation was defined through the various 
stages of plate convergence to determine if the sediments are sub- 
ducted or accreted. The controlling factors for sediment subduction 
and/or accretion were determined. 50 figs. (ACR) 


28919 (LA—10339-C) Workshop on recent research in 
the Valles caldera. Heiken, G. (comp.). (Los Alamos Nation- 
al Lab., NM (USA)). Feb 1985. Contract W-7405-ENG-36. 
Tip. (CONF-8410265—Summs.). NTIS, PC A04/MF AOI; 
GPO Dep. File Number DE85010569. 

From Workshop on recent research in the Valles Caldera; 
Los Alamos, NM, USA (15 Oct 1984). 

Over the last 5 years, there has been increased interest in the 
geology of the Jemez Mountains volcanic field, New Mexico. Of 
special interest is the Toledo-Valles caldera complex, which is tar- 
geted for research coring as part of the Continental Scientific Drill- 
ing Program. The general topics covered in this workshop were (1) 
hydrothermal systems and rock-water interactions, (2) volcanology 
and structural framework of the Jemez volcanic field, (3) determin- 
ing the presence or absence of melt below the Valles caldera, and 
(4) deep coring and drilling technology. Separate abstracts were 
prepared for each presentation. 


28920 (USGS-OFR—85-36) Comparison of survey and 
photogrammetry methods to position gravity data, Yucca 
Mountain, Nevada. Ponce, D.A.; Wu, S.S.C.; Spielman, J.B. 


(Geological Survey, Menlo Park, CA (USA)). 1985. Cun- 
tract AI08-78ET44802. 14p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE8501 1685. 

Locations of gravity stations at Yucca Mountain, Nevada, 
were determined by a survey using an electronic distance-measur- 
ing device and by a photogram-metric method. The data from both 
methods were compared to determine if horizontal and vertical co- 
ordinates developed from photogrammetry are sufficently accurate 
to position gravity data at the site. The results show that elevations 
from the photogrammetric data have a mean difference of 0.57 +- 
0.70 m when compared with those of the surveyed data. Compari- 
son of the horizontal control shows that the two methods agreed to 
within 0.01 minute. At a latitude of 45°, an error of 0.01 minute (18 
m) corresponds to a gravity anomaly error of 0.015 mGal. Bouguer 
gravity anomalies are most sensitive to errors in elevation, thus ele- 
vation is the determining factor for use of photogrammetric or 
survey methods to position gravity data. Because gravity station 
positions are difficult to locate on aerial photographs, photogram- 
metric positions are not always exactly at the gravity station; there- 
fore, large disagreements may appear when comparing electronic 
and photogrammetric measurements. A mean photogrammetric ele- 
vation error of 0.57 m corresponds to a gravity anomaly error of 
0.11 mGal. Errors of 0.11 mGal are too large for high-precision or 
detailed gravity measurements but acceptable for regional work. 1 
ref. 2 figs., 4 tabs. 
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28921 (BARC—1223) In-house reference rock standard: 
Gilbert basalt, B-78 - analyses and estimates. Pawaskar, P.B.; 
Manerker, B.S.; Sankar Das, M. (Bhabha Atomic Research 
Centre, Bombay (India). Analytical Chemistry Div.). 1984. 
30p. NTIS (US Sales Only), PC A03. File Number 
DE85900985. 

This report presents the preparation of an In-house Refer- 
ence Basaltic Rock Standard sample, B-78. The details of its loca- 
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tion; petrography, sample preparation; chemical analysis for its 
major, minor and seventeen trace constitutents and the analysis-of- 
variance of the data obtained are described in this report. CIPW- 
NORMS and the Rare Earths pattern of this Rock sample are in- 
cluded in this report. 19 refs., 6 figs., 6 tabs. 


28922 (BMI/ONWI—567) Salt dissolution assessment at 
seven potential nuclear waste repository locations in salt. 
Gupta, S.K.; Monti, A.M.; Steinborn, T.L. (Battelle Memo- 
rial Inst., Columbus, OH (USA). Office of Nuclear Waste 
Isolation). Apr 1985. Contract AC02-83CH10140. 9%6p. 
NTIS, PC A0O5/MF AOl1; 1; GPO Dep. File Number 
DE85011966. 

This report provides an assessment of natural salt dissolution 
at the seven potential nuclear waste repository locations in salt. 
Evidence of, and techniques for, estimating rates of salt dissolution 
are reviewed. The extent of dissolution in the vicinity of each loca- 
tion is assessed. The rate of dissolution or movement of the dissolu- 
tion front is calculated. Finally, in accordance with US Department 
of Energy guidelines for recommendation of repository sites, these 
rates are projected 10,000 years into the future to assess the integri- 
ty of each location with respect to salt dissolution. 


28923 (LBL—17696) Discontinuous deformation analysis. 
Shi, G.; Goodman, R.E. (Lawrence Berkeley Lab., CA 
(USA)). Jun 1984. Contract AC03-76SF00098. 17p. (CONF- 
840633—17). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85011208. 

From 25. US symposium on rock mechanics; Evanston, iL, 
USA (25 Jun 1984). 

The deformation of a discontinuous rock is a sum of individ- 
ual translations, rotations, and strains of the component blocks. 
These produce opening and slip between blocks along the disconti- 
nuities. Rather than attempting to analyze such deformations with a 
mathematical model representing the geometric and stress/strain 
properties of all points, for the back-calculation of observed dis- 
placements we have produced a novel approach to solve the in- 
verse problem. Using a field of displacement measurements and a 
map of the system of discontinuities, the method determines the in- 
trablock and interblock motions by a least squares formulation. In 
this brief paper we address only two-dimensional formulations. 
However, computer codes have also been developed for three di- 
mensional problems. 2 figs., 1 tab. 


28924 (SAND—84-7210C) Calculation of laboratory 
stress-strain behavior using a compliant joint model. La- 
breche, D.A. (Sandia National Labs., Albuquerque, NM 
(USA); RE/SPEC, Inc., Albuquerque, NM (USA)). 1985. 
Contract AC04-76DP00789. 9p. (CONF-850671—6). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85008069. 

From 26. U.S. symposium on rock mechanics; Rapid City, 
SD, USA (26 Jun 1985). 

Validation ensures that the mathematical field theory em- 
bodied in a computer code is a correct representation of the phe- 
nomena it simulates. The validation process includes comparing cal- 
culations with measurements and observations made during field 
and laboratory studies. This paper presents a brief description ‘of 
the compliant joint model, a description of laboratory experiments 
used for this validation, the numerical idealization of those experi- 
meats, and the calculated results that complete this preliminary val- 
idation analysis. An evaluation of observed differences is made. 


28925 (SAND—85-0604C) Damage accumulation due to 
microcracking in britile rock under dynamic loading. Taylor, 
L.M.; Kuszmaul, J.S.; Chen, E.P. (Sandia National Labs., 
Albuquerque, NM (USA)). 1985. Contract AC04- 
76DP00789. 18p. (CONF-850614—4). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85009503. 

From ASME-ASCE fluids engineering conference and joint 
mechanics conference; Albuquerque, NM, USA (24 Jun 1985). 

This paper presents a constitutive model for the dynamic be- 
havior of brittle rock. The essential feature of this model is the 
treatment of the dynamic fracture process in rock as a continuous 
accrual of damage where the damage mechanism is attributed to 
the growth and interaction of a pre-existing network of micro- 
cracks. Damage is measured by the volume fraction of the material 
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which has lost its load-carrying capacity. Damage accumulates only 
under volumetric tension (hydrostatic or mean stress) and is irre- 
versible in nature. In compression, the model gives an elastic/per- 
fectly plastic material response. The model is implemented into a 
transient, two-dimensional, solid dynamics finite element code. 
Comparisons between numerical predictions and field data from an 
oil shale blasting experiment are made and shown to be in good 
agreement. 10 refs., 10 figs., 2 tabs. 
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28926 (CONF-841245—3) Filter-separable constituents of 
groundwater from the Columbia River plateau. Seitz, M.G.; 
Boggs, S. Jr. (Argonne National Lab., IL (USA); Oregon 
Univ., Eugene (USA). Dept. of Geology). 1984. Contract 
W-31-109-ENG-38. 13p. IS, PC A02/MF A01; GPO 
Dep. File Number DE85010294. 

From Geochemistry of radionuclides migration; Argonne, 
IL, USA (3 Dec 1984). 

The purpose of this procedure is to prepare groundwaters 
from the Columbia River basalt, northeastern Oregon, for batch 
partitioning experiments by concentration dissolved organic carbon 
(DOC) in water samples by ultrafiltration. Water samples were 
double-filtered through 0.4-4m Nuclepore polycarbonate filters to 
remove particulates before beginning the ultrafiltration process. 
The results of these experiments do not indicate a consistent rela- 
tion between the distribution of americium with coexisting basalt 
and groundwater and the DOC content of the groundwater at 
25°C, but there is some indication of increasing sorption of americi- 
um on basalt with increasing DOC at 90°C. However, any simple 
interpretation of the effects of DOC on the sorption behavior of 
americium must be made with caution, as there are other variables 
in the chemistry of the groundwaters that may also have important 
controls on this process. Another important observation from this 
set of experiments is that ultrafiltration does not seem to be an ef- 
fective means of concentrating DOC without affecting the other 
trace constituents of groundwaters. The observed fractionation of 
groundwater chemistry as a result of the ultrafiltration procedure is 
not yet understood. However, for further progress in experiments 
of this type, it may be necessary to develop an alternative means of 
concentrating organic compounds that would allow the mainte- 
nance of constant values of other trace constituents as an experi- 
mental control. 


28927 (N—85-15641) Where is the Earth's xenon, 
Wacker, J.F.; Anders, E. (Chicago Univ., IL (USA)). 1984. 
lp. NTIS, PC A10/MF AOl. 

In Lunar and Planetary Institute, the 47th annual meteoriti- 
cal society meeting, Ip., (N—85-15599 06-91). 

Highly volatile elements (e.g., T1, Pb, B, C1, Br, etc.) in the 
Earth's crust occur in C-chondrite proportions, and so do the at- 
mospheric noble gases Ne, Ar, and Kr. This has led to the sugges- 
tion that the Earth acquired its volatiles from a late veneer of C- 
chondrite-like material. A glaring exception is Xe, which is deplet- 
ed approx. 20x relative to Ne, Ar, Kr. Three explanations are dis- 
cussed for the depletion: (1) Xe is preferentially trapped in the 
crust, either in sediments or in Antarctic ice, (2) the Earth’s noble 
gas inventory is non-chondritic or (3) Xe is incompletely outgassed 
from the mantle. 


28928 (NUREG/CP—0062, pp 37-45) PHREEQE: 
status and applications. Plummer, L.N.; Parkhurst, D.L. 
(Geological Survey, Reston, VA). Apr 1985. NTIS, PC 
A06/MF AO1 - GPO. File Number T185009817. (CONF- 
8410234—Summs.; ORNL/TM—9585). 

From Application of geochemical models to high-level nu- 
clear waste repository assessment; Oak Ridge, TN, USA (2 Oct 
1984). 

, PHREEQE (PH-REdox-EQuilibrium-Equations) is a gener- 
alized aqueous speciation, solubility, mass transfer simulation code. 
The program was written with groundwater modeling applications 
in mind; but with appropriate modifications to the data base, 
PHREEQE can be applied to a wide variety of environments. This 
paper reviews the capabilities, limitations, applications, and current 


status of PHREEQE. As an application of PHREEQE, results of a 
sensitivity analysis are presented in which PHREEQE was used to 
model the composition of Madison Limestone groundwater in the 
Northern Great Plains, USA. 


(NUREG/CP—0062, pp 46-53) MINTEQ geo- 

reaction code: status and applications. Krupka, 
K.M.; Morrey, J.R. (Pacific Northwest Lab., Richland, 
WA). Apr 1985. NTIS, PC A06/MF AOl - GPO. File 
Number 1185009817. (CONF-8410234—Summs.; ORNL/ 
TM—9585). Contract AC06-76RL01830. 

From Application of geochemical models to high-level nu- 
clear waste repository assessment; Oak Ridge, TN, USA (2 Oct 
1984). 

MINTEQ is a geochemical reaction code that calculates 
complex chemical equilibria among aqueous species, gases, and 
solids, and between dissolved and adsorbed states. At present, the 
documented version of MINTEQ is dimensioned to equilibrate a 
maximum of 40 elements between a total of 450 aqueous species, 
gases, and solids. The code has been constructed by combining the 
mathematical structure of the MINEQL code with the thermody- 
namic database and geochemical attributes of the WATEQ3 code. 
MINTEQ includes the capability to transfer mass between phases 
and to model adsorption via several algorithms (i.e., activity K/sub 
d/, activity Langmuir isotherm, activity Freundlich isotherm, 
simple ion exchange model, and the constant capacitance and triple- 
layer surface complexation models). MINTEQ incorporates a 
Newton-Raphson iteration scheme to solve the set of mass-action 
and mass-balance expressions, and uses the Davies and extended 
Debye-Hueckel equations to calculate activity coefficients for aque- 
ous ions. 


28930 (NUREG/CP—0062, pp 54-65) EQ3/6: status 


and applications. Wolery, T.J.; erwood, D.J.; Jackson, 
K.J.; Delany, J.M.; Puigdomenech, I. (Lawrence Livermore 
National Lab., CA). ao 1985. NTIS, PC A06/MF AO! - 


GPO. File Number T185009817. (CONF-8410234—Summs.; 
ORNL/TM—$9585). Contract W-7405-ENG-48. 

From Application of geochemical models to high-level nu- 
clear waste repository assessment; Oak Ridge, TN, USA (2 Oct 
1984). 

: EQ3/6 is a set of related computer codes and data files for 
use in geochemical modeling of aqueous systems. The creation of 
EQ3/6 began in 1975, for the purpose of modeling the reaction of 
sea water and basalt in mid-ocean ridge hydrothermal systems. 
EQ3/6 has since been adopted for further development and applica- 
tion to problems in geologic disposal of high-level nuclear waste by 
both the Nevada Nuclear Waste Storage Investigations (NNWSI, 
tuff repository program) and the Office of Nuclear Waste Isolation 
(ONWI, salt repository program). The code package is currently 
operational at Lawrence Livermore National Laboratory, other US 
national laboratories, several universities, and in private industry. 


28931 (NUREG/CP—0062, pp 115-116) Ion-interaction 
modeling of deep Palo Duro Basin. Melchior, D.; 
Hubbard, N. (Earth Technology Corp., Long Beach, CA). 
Apr 1985. NTIS, PC A06/MF AOl - GPO. File Number 
TI85009817. (CONF-8410234—Summs.; ORNL/TM— 
9585). 

From Application of geochemical models to high-level nu- 
clear waste repository assessment; Oak Ridge, TN, USA (2 Oct 
1984). 

, Nine sites are currently being considered for the first US 
high-level nuclear waste repository. Seven salt sites are included. 
Brines exist in deep aquifers at each salt site and in fluid inclusions 
in each salt deposit. The chemical and thermodynamic properties of 
brines present special problems because of the very high concentra- 
tion (>20wt %) of material dissolved in them. As a consequence, 
the ion-interaction approach has been used to accurately model the 
activities of both major and minor ions in deep brine systems at ele- 
vated temperatures. Ion-interaction calculations have been used to 
examine brine geochemistry in deep aquifers in the Palo Duro 
Basin, Texas. Solubility relationships were examined for anhydrite 
(CaSO,), gypsum (CaSO, . 2H20), celestite (SrSO,), barite (BaSOx,), 
and radium sulfate (RaSO,) in brines of the Wolfcamp and granite 
wash aquifers. Sodium chloride brines with molal ionic strengths 





ranging from 2.89 to 4.76 and temperatures up to 41°C were col- 
lected and analyzed for a number of constituents from three weils 
in the Palo Duro Basin. 


28932 (ORNL—6152, pp 50-69) Geochemistry. May 
1985. — PC A10/MF Kot. File Number DE83010586. 

Division annual progress report for period 
saa te 31, 1985. 

The principal focus of this research is on experimental stud- 
ies of silicate melts and the aqueous fluids that promote the redistri- 
bution of elements and isotopes in the crust. The long range goal of 
the program is the use of experimental results from simple analog 
systems to formulate physicochemical models of large scale geolog- 
ic processes and cycles. A large internally heated pressure vessel is 
being used to study phase equilibria, and crystallization kinetics 
under controlled redox conditions in silicate melt-mineral systems. 
These results are fundamental to an understanding of the develop- 
ment of magmatic/hydrothermal fluids. Unique hydrothermal ex- 
perimental facilities, including electrochemical cells, electrical con- 
ductivity cells and gold-lined pressure vessels, are used to examine 
acid dissociation, hydrolysis of metal ions, speciation in supercriti- 
cal aqueous fluids and chloride brines, hydrothermal solubilities of 
minerals and decarboxylation kinetics of organic acids. Modelling 
of CO, fluxes in the oceans is conducted in collaboration with the 
Environmental Sciences Division. 41 refs., 12 figs., 3 tabs. 
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28933 (NP—5900965) Submarine geological map of 
Korean Continental Shelf. Series II. (Korean Inst. of Energy 
and Resources, Seoul (Republic of Korea)). 1981. 57p. 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE85900965. 

The maps include the following information: (1) bathymetry, 
(2) bottom sediments, (3) isopach contours, (4) geologic sections, 
and (5) isomagnetic intensity. (ACR) 
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28934 (iC—84/64) Stochasticity in relativistic cosmology. 
Khalatnikov, I.M.; Lifshitz, E.M.; Khanin, K.M.; Shchur, 
L.N.; Sinai, Ya.G. (International Centre for Theoretical 
Physics, Trieste (Italy)). Jun 1984. 29p. NTIS (US Sales 
Only), PC A03/MF AOI. File Number DE85701178. 

It was shown earlier by I.M. Lifshitz and two of us that the 
evolution of the relativistic cosmological models towards the singu- 
larity undergoes spontaneous stochastization [JETP 59, 322(1970)]. 
In the present paper it is shown that the statistical parameters of 
this evolution can be calculated in an exact manner. From the point 
of view of the general ergodic theory we deal here with a specific 
mode of stochastization of a deterministic dynamical system with a 
five-dimensional phase space. The knowledge of the source of sto- 
chasticity makes it possible to develop a quantitative statistical 
theory with appreciable completeness. 


28935 (iC—84/78) Vacuum tension effects on the evolu- 
tion of domain walls in the early universe. Aurilia, A.; Den- 
ardo, G.; Legovini, F.; Spallucci, E. (International Centre 
for Theoretical Physics, Trieste (Italy)). Jun 1984. 17p. 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE85701179. 

The “vacuum pressure’ mechanism of the hadronic bag 
model is taken as a guide to formulate the dynamics of closed 
domain walls in the cosmological case. The effective action func- 
tional suggested by this analogy is a straightforward generalization 
of the Einstein-Maxwell action: it involves a 3-index antisymmetric 
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potential whose coupling to matter generates two effective cosmo- 
logical constants, one inside and one outside the domain wall. It is 
suggested that this mechanism, which is alternative to the introduc- 
tion of a Higgs potential, is the source of the bubble nucleation 
process envisaged in the New Inflationary Cosmology. The dynam- 
ics of a spherical domain in a de Sitter phase is analyzed and is con- 
sistent with the geometrical formulation of shell dynamics proposed 
long ago by Israel. 


28936 (ITEF—177(1983)) Kinetics of nuclear reactions 
and structure of detonation waves at supernovae explosions. 
Imshennik, V.S.; Khokhlov, A.M. (Gosudarstvennyj Komi- 
tet po Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj i Ehksperimental'noj Fiziki). 1983. 77p. 
(In Russian). NTIS (US Sales Only), PC A05/MF A0O1. File 
Number DE85700650. 

The structure of steady detonation wave in carbon C”? of de- 
generate CO-cores and white dwarfs WD is investigated in the den- 
sity range of 10°-10° g/cm™*. Nuclear reaction kinetic equations for 
84 nuclides and about 600 nuclear reactions is used. At densities 
thoo < rho*s approximately equal to 107 g/cm™* the Chapman-Jou- 
guett regime is found. For rhoo > rho*o there exists apparently the 
regime of under-pressed detonation with partially nonmonotonic 
energy release. For rho < or approximately 107 g/cm™® the full 
width of the detonation wave became greater than the size of CO- 
core or WD, L approximately 10° cm, and the detonation can not 
be considered as steady under this condition. This also means that 
Chapman-Jouguett detonation during thermonuclear explosion of 
CO-core or WD can not be formed at all. At densities rhoo > or 
approximately 107 g/cm™* the formation of steady underpressed 
and, of course overpressed detonation waves is possible in this case. 


28937 (ITEP—163(1983)) Progress in particle physics 
and modern cosmology. Dolgov, A.D. (Gosudarstvennyj Ko- 
mitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj i Ehksperimental'noj Fiziki). 1983. 48p. 
NTIS (US Sales Only), PC A03/MF A0O1. File Number 
DE85700651. 

A review of the fundamental cosmological problems is 
given; possible ways of their solution are discussed. A considerable 
attention is paid to inflationary universe models. It is based on a 
single assumption that in the history of the universe a period of ex- 
ponential expansion once existed. If it was sufficiently long the 
problems of homogeneity, isotropy, horizon, flatness, and relic 
monopoles could be solved in a unified manner. This is in favour of 
the model. Against the model is the cosmological term problem and 
the absence (in the meanwhile) of consistent in detail of theoretical 
basis. 


28938 (ITF—83-17-R) Fine structure of Fraunhofer lines 
and structure of solar photosphere. Kostyk, R.I. (AN Uk- 
rainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki). Feb 1983. 

6p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE85700649. 

The results are presented of investigations into the thin 
structure of 108 Fraunhofer lines of iron, titanium, chromium and 
nickel observed with the double-pass monochromator of the ATsU- 
5 telescope of the Central Astronomical Observatory of the Ukrain- 
ian SSR Academy of Sciences during 1968-1979. Data on observa- 
tions performed with an absolute error not exceeding 0.7% of a 
maximum intensity confirm a complex character of the asymmetry 
lines in the solar disk spectrum as well as its variation in the course 
of the centre-limb transition. It has been found that the fine struc- 
ture of Fraunhofer lines obeys strict regularities, the most essential 
of which is equivalent width dependence. A comparison of the fine 
structure of 108 lines observed in Goloseevo and at the station 
Yungfrauioch shows but small differences, which testifies to the 
constancy of the source responsible for the asymmetry. 


28939 (JINR—D-2-13-83-689, pp 60-69) Miultiphoton- 
graviton resonant processes and parametric amplification in 
gaseous media. Vakaru, S.I. 1983. (In Russian). NTIS (US 
Sales Only), PC A08/MF AO1. File Number DE85780874. 
(CONF-8306179—). 
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From Working meeting on problems of radiation and detec- 

Vitational waves; Dubna, USSR (7 Jun 1983). 

possibility of designing a gravitational wave detector on 
the base of multiphoton-gravitational resonance and tetrawave para- 
metric processes in a gaseous medium is considered. The effects of 
levels saturation and noise properties of a gravitational detector are 
considered. The problem of obtaining interaction hamiltonian for 
weak gravitational waves amplification of weak electromagnetic 
waves obtained as a result of the presence of the gravitational wave 
is investigated. 


tion of 


28940 (JINR—D-2-13-83-689, pp 75-88) Parametric am- 
plification based on multiwave parametric processes at multi- 
photon-graviton resonance. Vakaru, S.I.; Pisarev, A.F. 1983. 
(In Russian). NTIS (US Sales Only), PC A08/MF A0O1. File 
Number DE85780874. (CONF-8306179—). 

From Working meeting on problems of radiation and detec- 
tion of pun waves; Dubna, USSR (7 Jun 1983). 

possibility of designing a gravitational wave detector 

based on parametric interaction of waves at multiphoton-graviton 
resonance in gaseous medium is considered. Multiwave electromag- 
net-gravitational parametric processes in gas at multiphoton-gravi- 
ton resonance can be used for amplification of weak optical signals 
carrying data on nonlinear interaction of gravitational and electro- 
magnetic waves in substance. 


28941 (JINR—D-2-13-83-689, pp 89-93) Detection of 
gravitational waves using their nonlinear interaction with light 
waves in substance. Pisarev, A.F.; Sazonov, A.A. 1983. (In 
Russian). NTIS (US Sales Only), PC A08/MF AO1. File 
Number DE85780874. (CONF-8306179—). 

From Working meeting on problems of radiation and detec- 
tion of —— waves; Dubna, USSR (7 Jun 1983). 

y methods similar to the methods applied in nonlinear 
optics the process of nonlinear interaction of electromagnetic waves 
with gravitational wave in gas is considered. Estimations for elec- 
tromagnetic wave intensity at one of the combination frequencies at 
the outlet from the nonlinear medium are indicated. The conclusion 
is drawn on the possibility of using the described process for the 
purposes of gravitational waves detection in the optical frequency 
range. 


28942 (JINR—D-2-13-83-689, pp 119-128) Gravitational 
wave detectors on the basis of laser-interferometric systems. 
Vitushkin, L.F. (Vsesoyuznyj Nauchno-Issledovatel’skij 
Inst. Metrologii, Leningrad (USSR)). 1983. (In Russian). 
NTIS (US Sales Only), PC A08/MF AO1. File Number 
DE85780874. (CONF-8306179—). 
From Working meeting on problems of radiation and detec- 
vitational waves; Dubna, USSR (7 Jun 1983). 

tavitational wave detectors on the basis of laser-interfero- 
metric systems are discussed. As one of the variants of the detector 
the Michelson interferometer is described. The problem of limiting 
the accuracy of measuring shifts by means of interferometric sys- 
tems is considered. To raise the sensitivity optical periodic systems 
are inverted into the arms of the interferometer. Considered as well 
is a gravitational detector on the base of the Fabry-Perot interfer- 
ometer. To reduce the influence of optical pumping frequency in- 
stability the combined interferometric scheme with Fabry-Perot in- 
terferometers inserted into the arms of the double beam interferom- 
eter can be used. A possibility of designing wide-plane laser-inter- 
ferometric gravitational detectors with relative sensitivity 10~%- 
10-?° is pointed out. 


tion of 


28043 = (JINR—D-2-13-83-689, pp 133-146) Possibility of 


short-wave gravitational radiation detection. Bogolyubov, 

P.N.; Shavokhina, N.S.; Shumovskij, A.S. 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A08/MF AOl. File 
Number DE85780874. (CONF-8306179—). 

From Working meeting on problems of radiation and detec- 
vitational waves; Dubna, USSR (7 Jun 1983). 

n the framework of the microscopic approach two variants 
of detecting weak high-frequency gravitational radiation by means 
of superradiant systems are investigated. The first variant is con- 
nected with the phenomenon of non-equilibrium superradiant gen- 
eration of electromagnetic waves in polar dielectrics. This effect is 
connected with the massive charged particle motion in a crystal 


tion of 


64 PHYSICS. I. 
6401 Astrophysics And Cosmology 


The other variant consists in using two-boson excitation of dipole- 
forbidden transition in the macroscopic system. Main relations char- 
acterizing the superradiant process in ferroelectrics are obtained. 
Particular attention is paid to the dependence of superradiation pa- 
rameters on the particles mass responsible for emergence of sponta- 
neous polarization. The massive particle behaviour in the gravita- 
tional radiation field is investigated. The effective mass of the given 
particle has been found. 


28944 (JINR—D-2-13-83-689, pp 147-156) Using of 
boson avalanches as a gravitational wave detector. Kopvil- 
lem, U.Kh. (AN SSSR, Vladivostok. Dal’nevostochnyh 
Nauchnyj Tsentr). 1983. (In Russian). NTIS (US Sales 
Only), PC A08/MF AOl. File Number DE85780874. 
(CONF-8306179—). 

From Working meeting on problems of radiation and detec- 
tion of gravitational waves; Dubna, USSR (7 Jun 1983). 

Possibility of using boson as a gravitational wave detector is 
considered. The most sensitive method of detecting ultraweak dis- 
turbances is changing boson avalanche parameters by detected dis- 
turbance. In such a scheme the working substance of the detector is 
transformed into the instable equilibrium state with the temperature 
T=-OK. The searched for disturbance serves as an action mecha- 
nism for emergence of the boson avalanche. Only the application of 
Bloch boson avalanches as they are actuated by coherent disturb- 
ance is discussed. The Bloch avalanche is characterized by a defi- 
nite initial radiation phase and is concentrated in a narrow solid 
angle. These peculiarities permit to identify the searched for dis- 
turbance. Use of fermions in the technique of quantum control of 
graviton detectors is considered as well. It is shown that quantum 
control of molecular substance structure permits to considerably in- 
crease graviton scattering cross section on the substance. 


28945 (KFKI—1984-71) Remark on Ambartsunian’s pro- 
tostars. Meszaros, A. (Hungarian Academy of Sciences, Bu- 
dapest. Central Research Inst. for Physics). Jun 1984. 2p. 
NTIS (US Sales Only), PC A02/MF A0Ol. File Number 
DE85701180. 

Ambartsumian’s theory of stellar evolution states decay and 
expansion of protostellar matter which formed ‘protostars’. Such 
objects were assumed to be a very extraordinary form of matter 
and cannot be fitted into the frame of usual relativistic astrophysics. 
The present paper shows that anticollapsing bodies, ‘white holes’, in 
which gravitational collapse happens with opposite time direction, 
offer a natural explanation for the physical nature of protostars. 


28946 (KFKI—1984-75) Wave-particle interaction and 
the structure of the laminar shock. Sagdeev, I.R.; Sagdeev, 
R.Z.; Shapiro, V.D.; Shevchenko, V.I.; Szegoe, K. (Hun- 
garian Academy of Sciences, Budapest. Central Research 
Inst. for Physics). Jun 1984. 31p. NTIS (US Sales Only), PC 
A03/MF A01. File Number DE85701176. 

The laminar structure of shock developing as the result of 
wave energy dissipation by resonant particles is considered. Two 
possible mechanisms of such dissipation are investigated. The first 
one exists in perpendicular shocks and is connected with the reflec- 
tion of resonant ions. The reflected ions oscillate in the front region 
and are accelerated along the shock’s front. It is shown that such 
mechanism is quite effective and can be responsible for the appear- 
ance of perpendicular ion beams and excitation of low-hybrid oscil- 
lations on the terrestrial bow shock. The other mechanism is the 
dissipation of wave energy in quasiparallel shocks due to cyclotron 
absorption by resonant ions. As a result of wave-particle interac- 
tion, the precursor of the shock consists of intensive Alfven wave 
appearing in this case. These Alfven waves have been observed 
downstream the terrestrial bow shock. 


28947 (KFKI—1984-82) Methods of remote surface 
chemical analysis for asteroid missions. Sagdeev, R.Z.; Man- 
agadze, G.G.; Shutyaev, I.Yu.; Timofeev, P.P.; Szegoe, K. 
(Hungarian Academy of Sciences, Budapest. Central Re- 
search Inst. for Physics). Jun 1984. 18p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85701177. 
Different remote sensing methods are discussed which can 
be applied to investigate the chemical composition of minor bodies 
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of the Solar System. The secondary-ion method, remote laser mass- 
analysis and electron beam induced X-ray emission analysis are 
in detail. Relative advantages of these techniques are ana- 
The physical limitation of the methods: effects of solar mag- 
field and solar wind on the secondary-ion and laser methods 
the effect of electrostatic potential of the space apparatus on 
ion and electron beam methods are described. First laboratory 
its of remote laser method are given. 


28948 (LBL—19340) Automated search for supernovae. 
Kare, J.T. (Lawrence Berkeley Lab., CA (USA)). 15 Nov 
1984. Contract AC03-76SF00098. 168p. NTIS, PC A08/MF 
AOl; 1; GPO Dep. File Number DE85011982. 

This thesis describes the design, development, and testing of 
a search system for supernovae, based on the use of current com- 
puter and detector technology. This search uses a computer-con- 

telescope and charge coupled device (CCD) detector to col- 
lect images of hundreds of galaxies per night of observation, and a 
dedicated minicomputer to process these images in real time. The 
system is now collecting test images of up to several hundred fields 
per night, with a sensitivity corresponding to a limiting magnitude 
(visual) of 17. At full speed and sensitivity, the search will examine 
some 6000 galaxies every three nights, with a limiting magnitude of 
18 or fainter, yielding roughly two supernovae per week (assuming 
one supernova per galaxy per 50 years) at 5 to 50 percent of maxi- 
mum light. An additional 500 nearby galaxies will be searched 
every night, to locate about 10 supernovae per year at one or two 
percent of maximum light, within hours of the initial explosion. 


28949 (N—85-17690) T-matrix theory of galactic heavy- 
jon fragmentation. Norbury, J.W.; Townsend, L.W.; 
Deutchman, P.A. (National Aeronautics and Space Admin- 
istration, Hampton, VA (USA). Langley Research Center). 
Jan 1985. 29p. (NASA-TP—2363; L—15833). NTIS, PC 
A03/MF AO01. 
The theory of galactic heavy-ion fragmentation is furthered 
by incorporating a T-matrix approach into the description of the 
process of abrasion, ablation, and final-state interations. 
The connection between this T matrix and the interaction potential 
is derived. For resonant states, the substitution of complex energies 
for real energies in the transition rate is formally justified for up to 
third-order processes. The previously developed abrasion-ablation 
fragmentation theory is rederived from first principles and is shown 
to result from time ordering, classical probability, and zero-width- 
resonance approximations. Improvements in the accuracy of the 
total fragmentation cross sections require an alternative to the latter 
two approximations. A Lorentz-invariant differential abrasion-abla- 
tion cross section is derived which explicitly includes the previous- 
ly derived abrasion total cross sections. It is demonstrated that 
spectral and angular distributions can be obtained from the general 
Lorentz-invariant form. 


28950 (N—85-17758) Observations of nonthermal radio 
emission from early-type stars. Abbott, D.C.; Bieging, J.H. 
(Joint Inst. for Lab. re ge Boulder, co (USA)). Jan 
1985. 6p. NTIS, PC A1l2/MF A 

In NASA, Goddard Space Pia Center, the origin of non- 
radiative heating/momentum in hot stars, 47-52p., (N—85-17755 08- 
88). 

As a part of a wider survey of radio emission from O, B, and 
Wolf-Rayet (WR) stars, five new stars whose radio emission is 
dominated by a nonthermal mechanism of unknown origin were 
discovered. From statistics of distance-limited samples of stars, it is 
estimated that the minimum fraction of stars which are nonthermal 
emitters is 25% for the OB stars and 10% for the WR stars. The 
characteristics of this new class of nonthermal radio emitter are in- 
vestigated. 


28951 (N—85-17759) Nonradial pulsation and mass loss 


in early B stars. Penrod, G.D.; Smith, M. (Lick Observato- 
ry. cae Cruz, CA (USA)). Jan 1985. 4p. NTIS, PC A12/ 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 53-56p., (N—85-17755 08- 


88). 
It has been firmly established that nonradial pulsation (NRP) 
probably occurs in nearly all sharp-lined early B stars near the main 
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sequence. A recent breakthrough occurred with the discovery of 
quasi emission/absorption bumps moving across the line profiles of 
the rapid rotators zeta Oph and alpha Vir. It was found that an in- 
termediate-1 (1 8) NRP mode is responsible for these features in 
zeta Oph. Some 20 Be and Bn stars were monitored and convincing 
evidence for NRP in 13 of them was found. Line-profile variations 
suggestive of NRP in the other 7 were also discovered. A search 
for line-profile variables among moderate rotators has turned up 
NRP in epsilon and eta Lep, with v sin i's of 140 and 70 km/sec, 
respectively. It now seems that NRP can be present at all rotational 
velocities with equal frequency (near 100%) . However, at most, 
20% of these stars exhibit detectable photometric variations. 


28952 (N—85-17762) Ultraviolet spectral morphology of 
O-type stellar winds. Walborn, N.R. (Space Telescope Sci- 
ence Inst., Baltimore, MD (USA)). Jan 1985. 4p. NTIS, PC 
A12/MF AOl. 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 66-69 p. (N—85-17755 08- 
88). 

' The highly systematic behavior of the stellar wind features 
among the majority of O-type spectra, and their strong correlations 
with the well-calibrated optical spectral types, are consistent with 
those wind models that incorporate a structural dependence on the 
fundamental stellar parameters. On the contrary, wind models that 
postulate a predominance of random rotational or magnetic effects, 
unrelated to the fundamental stellar parameters, are not supported 
by the ultraviolet spectral morphology; rather, such effects may 
contribute to the observed properties of some of the exceptionally 
peculiar objects. 


28953 (N—85-17767) Bipolar ejection of matter from hot 
stars. Pismis, P. (Universidad Nacional Autonoma de 
— Mexico City). Jan 1985. 10p. NTIS, PC A12/MF 
Aol. 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 91-100 p. (N—85-17755 
08-88). 

, A general program on the internal velocities in H II regions 
was Carried out within the past decade by the use of photographic 
Fabry-Perot interferometry, in the H (alpha) line and lately also in 
the N II lambda 6584 line. Among the score of objects studied, 
three H II regions and one planetary nebula possess pronounced 
symmetry around their ionizing stars. Velocity data combined with 
morphological properties suggest strongly that the nebulae were 
formed essentially by matter ejected from the central star and that 
ejection occurred preferentially from diametrially opposite regions 
on the star, that is, in a bi-polar fashion. The nebulae are discussed 
individually and a model for the ejection mechanism is presented. 


28954 (N—85-17768) Stellar winds: observational evi- 
dence for a hot-cool star connection. Waldron, W.L. (Ap- 
plied Research Corp., Landover, MD (USA)). Jan 1985. 6p. 
NTIS, PC A12/MF AO1. 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 95-100 p. (N—85-17755 
08-88). 

; Stellar wind data were collected for a total of 272 stars rep- 
resenting all spectral types including Wolf-Rayet stars. Two signifi- 
cant correlations are found relating the wind luminosity (L sub w 
1/2 MV sub infinity squared) to the bolometric luminosity and the 
terminal velocity of the stellar wind to the stellar effective tempera- 
ture. Least-squared fits to the data suggest that the wind luminosity 
is approximately the bolometric luminosity squared and the termi- 
nal velocity is approximately the effective temperature to the 1.8 
power. The surprising result is that all spectral types throughout 
the HR diagram are represented in these correlations. 


28955 (N—85-17769) Heating in the solar mantle. Chiu- 
deri, C. (Florence Univ. (Italy)). Jan 1985. 5p. NTIS, PC 
A12/MF AOl1. 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 101-105 p. (N—85-17755 
08-88). 

In the case of the solar chromosphere and corona (the solar 
mantle) the primary energy source is the mechanical energy from 
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photospheric motions. Plenty of energy is available; the problem is 
to transfer the needed amount of energy to the proper place to ac- 
count for the observations. The global problem is reviewed from 
the point of view of the generation and transmission of energy, the 
intermediate storage of energy, and the release of energy in such a 
way that the observed features are generated. 


28956 (N—85-17771) Scaling of coronal models from one 
star to another. Hammer, R. (Heidelberg Univ. (Germany, 
F.R.)). Jan 1985. 4p. NTIS, PC A12/MF A011. 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 121-124 p. (N—85-17755 
08-88). 

The requirements that must be met in order that stationary 
numerical corona models can be scaled from one star to another are 
discussed. A corona model is a solution of the conservation equa- 
tions for mass, momentum, and energy, subject to appropriate 
boundary conditions, and of the equation of state. In general, the 
mass M and radius R of the star enter these equations and boundary 
conditions as free parameters. A given solution can be scaled to 
other stars only if all equations can be rewritten in such a form that 
M and R do no longer appear explicitly as free parameters, but 
only implicitly as scaling factors of the variables. An adequate 
means to find these scaling factors is a homologous transformation: 
one multiplies all variables and parameters by separate constants 
(i.e., scaling factors) and requires that the equations and boundary 
conditions remain valid. This leads to a set of nonlinear relations 
between the transformation constants. Only if in this set the two 
constants associated with M and R can be chosen independently, 
can a given numerical corona model be scaled to arbitrary stars. 


28957 (N—85-17772) Overheated open coronal regions. 
Hammer, R. (Heidelberg Univ. (Germany, F.R.)). Jan 1985. 
5p. NTIS, PC Al2/MF AO1. 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 125-129 p. (N-—85-17755 
08-88). 

) the physics of compact, hydrostatic coronal shells formed 
from the collapse of overheated coronae is addressed. A large 
number of hydrostatic shells was computed for the usual exponen- 
tial heating law with constant damping length. The boundary con- 
ditions were that on both sides of a shell the conductive flux at 
chromospheric temperatures is small. The boundary value problem 
was solved with a shooting technique. The main goal of the calcu- 
lations was to determine the dependence of the shells on coronal 
heating flux (F sub Mo) and damping length (L) and in particular, 
to localize the boundary line in the parameter space (F sub Mo, L) 
that separates normal extended coronae from coronal shells. 


28958 (N—85-17773) Co-rotating interaction regions in 
stellar winds: particle acceleration and non-thermal radio 
emission in hot stars. Mullan, D.J. (Delaware Univ., 
Newark (USA)). Jan 1985. 6p. NTIS, PC A12/MF AO. 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 130-135 p. (N—85-17755 
08-88). 

> A co-rotating interaction region (CIR) forms in a stellar 
wind when a fast stream from a rotating star overtakes a slow 
stream. The CIR’s were studied in detail in the solar wind over the 
past decade primarily because they are efficient sources of particle 
acceleration. Here, CIR’s in OB star winds are used to explain two 
properties of such winds: deposition of non-radiative energy in the 
wind far from the stellar surfaces and acceleration of non-thermal 
particles. 


28959 (N—85-17774) Synchrotron emission from chaotic 
stellar winds. White, R.L. (Space Telescope Science Inst., 
— MD (USA)). Jan 1985. 6p. NTIS, PC A12/MF 
AOl. 


In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 136-140 p. (N—85-17755 
08-88). 

ve model is presented for the radio emission from hot stars. 
Electrons are accelerated to relativistic energies by shocks in the 
wind near the star and emit radio radiation through the synchro- 
tron mechanism. The particle spectrum and radio spectrum for this 
model are derived. The model accounts for many of the observed 
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characteristics of some recently discovered stars which have pecu- 
liar radio emission. 


28960 (N—85-17775) Winds from rotating, magnetic, a 
stars. Friend, D.B. (National Center for Atmospheric Re- 
search, Boulder, CO (USA)). Jan 1985. 6p. NTIS, PC A12/ 
MF AOl. 

The effect of a magnetic field coupled with stellar rotation 
on the wind from a hot star, which is driven primarily by line radi- 
ation pressure, is discussed. 


28961 (N—85-17776) ny ys era TE populations 
versus anomalous abundances: the effects of ae Under- 
hill, A.B. (National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Fli Flight Center). Jan 
1985. 1lp. NTIS, PC A12/MF AO. 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 148-158 p. (N—85-17755 
08-88). 

The deposit of nonradiative heat and momentum in the 
mantle of a hot star affects the interpretation of the stellar spectrum 
in two ways. First, a superheated and moving plasma should be 
considered when doing the analysis, and second, a model atom 
which is appropriate for the physical state of the line-forming re- 
gions. Some examples are presented for H and He showing how the 
changes in the electron temperature affect the solution of the equa- 
tions of statistical equilibrium. The observed spectra of the Wolf- 
Raynet stars HD 191765, HD 192103, and HD 192163 are compati- 
ble with a normal H/He abundance ratio. 


28962 (N—85-17777) Ratio of observed x-ray ee 
to bolometric luminosity in early-type stars really a 

Waldron, W.L. (Applied Research Corp., Landover, MD MD 
(USA)). Jan 1985. 5p. NTIS, PC A12/MF AO1. 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 159-163 p. (N—85-17755 
08-88). 

The observed x-ray emission from early-type stars can be ex- 
plained by the recombination stellar wind model (or base coronal 
model). The model predicts that the true x-ray luminosity from the 
base coronal zone can be 10 to 1000 times greater than the ob- 
served x-ray luminosity. From the models, scaling laws were found 
for the true and observed x-ray luminosities. These scaling laws 
predict that the ratio of the observed x-ray luminosity to the bolo- 
metric luminosity is functionally dependent on several stellar pa- 
rameters. When applied to several other O and B stars, it is found 
that the values of the predicted ratio agree very well with the ob- 
served values. 


28963 (N—85-17778) Non-radiative energy from differen- 
tial rotation in hot stars. Chan, K.L.; Mayr, H.G. (National 
Aeronautics and Space Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center). Jan 1985. 5p. NTIS, 
PC Al2/MF AO1. 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 164-168 p. (N—85-17755 
08-88). 

A model of differential rotation is proposed for the upper ra- 
diative envelopes of hot stars, and it is suggested that the actions of 
such motions can be the source of energy for heating the coronae. 


28964 (N—85-17780) Nonradiative heating and enhanced 
mass-loss due to shear turbulence in massive hot stars. Sreen- 
ivasan, S.R.; Wilson, W.J.F. (Calgary Univ., Alberta 
(Canada)). Jan 1985. 6p. NTIS, PC A12/MF AO1. 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 177-182 p. (N—85-17755 
08-88). 

Rotation in massive stars generates shear turbulence. This 
has the consequence of heating the outer layers of massive stars and 
enhancing mass-loss in the early spectral types. Model calculations 
are presented and discussed in support of these effects. 
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28965 (N—85-17781) Leaky waveguide model for MHD- 
wave-driven/winds from coronal holes. Davila, J.M. (Nation- 
al Aeronautics and Space Administration, Greenbelt, MD 
(USA). Goddard Space Fi Flight Center). Jan 1985. 5p. NTIS, 
PC Al2/MF A011. 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 183-187 p. (N—85-17755 
08-88 

» seninnshitiniieinial (MHD) waves, driven by the large- 
scale convective motions of the photosphere are as a pos- 
sible source of additional acceleration for the stellar wind. Most of 
the turbulent power in a coronal hole is carried by MHD waves 
with periods of a few hundred seconds or longer. This is evident 
from direct observations of turbulence in the solar photosphere, as 
well as in-situ observations of turbulence in the solar wind. But 
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canoal st leske aha of tae wove peoeters Soave. ‘This offbeot teada to 
decrease the efficiency of MHD wave acceleration. 


28966 (N—85-17782) Radiatively driven winds and what 
they imply: a review of radiative-driven instabilities and their 
importance in hot stars. Hearn, A.G. (Rijksuniversiteit 
Utrecht (Netherlands). Sterrewacht Sonnenborgh). Jan 
1985. 1lp. NTIS, PC Al2/MF AOIl. 

In NASA, Goddard Space Flight Center, the in of non- 
radiative heating/momentum in hot stars, 188-198 p. (N—85-17755 
08-88 

"ince sna heated aiiieibitllein Ot dekciaath Row comme, t- 
rectly or indirectly, from the radiative forces of the resonance lines. 
These radiative forces can also cause instabilities to grow in the 
flow, and this is probably an important source of non-radiative 
heating and momentum in hot stars. The physical origin of these 
instabilities is described, and some of the problems of hot stars 
where radiative-driven instabilities may play a part are briefly dis- 
cussed. 


28967 a en ae Sn having ok 
modification of flows in the outer stellar with ap- 
= = early-type star case. Uchida, Y. (Tokyo Astro- 

nomical Observatory (Japan)). Jan 1985. 22p. NTIS, PC 
Al2/MF AOl1. 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 199-220 p. (N—85-17755 
08-88 

s shasetie-sidibiitn allan ta is Shniahida eel senitteathin of 
flows in early-type star atmospheres are discussed by referring to 
the physically related phenomena dealt with for late type stars, 
young stars, and close binary systems. It is pointed out as the result 
of that the magnetic field may play important roles also in early- 
type star atmospheres in converting the energy of the radiatively 
driven outflow into heat, or in modifying the outflow by nozzling 
or by initial modification of temperature and/or momentum by 
which the effect of the radiation pressure may be made the most of 
in accelerating the outflow. 


28968 ee ern en ee 
in line-driven stellar winds. Owocki, S Rybicki, G.B. 
(California Univ., San Diego, La Jolla (USA) Jan 1985. 5p. 
NTIS, PC A12/MF AO 01. 
In NASA, Goddard Space Flight Center, the origin of non- 

=" heating/momentum in hot stars, 221-225 p. (N—85-17755 

8 
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of short spatial wavelength and the growth rates for such instabil- 
ities are very rapid. The nature of the nonlinear development of 
this instability is unknown, but might possibly be one of blobs of 
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It also might explain the observed fine structure of the absorption 
lines and their time variability. The driving due to the absorption of 
the stellar continuum flux was considered and the effects of the dif- 
fuse, scattered radiation field were neglected. It was shown that 
under certain special conditions the effect of scattering could 
reduce the instability growth rate to zero. A stability analysis that 
includes scattering, but that uses the more physically realistic as- 
sumption of complete redistribution instead of coherent scattering, 
and that includes the effects of transverse velocity gradients, which 
become important as the flow moves away from the stellar surface 
is presented. It is found that the instability is eliminated right at the 
base of the wind, but that as the flow moves outward the instability 
rate rapidly becomes equal to a substantial fraction of the calculat- 
ed value, the fraction asymptotically reaching 80% at large radii. 
Since this still implies many e folds in a characteristic outflow time, 
the primary conclusion that these winds are highly unstable is un- 
changed. 


28969 (N—85-17785) New instabilities in line-driven 
winds. Martens, P.C.H. (Astronomical Inst., Utrecht (Neth- 
erlands)). Jan 1985. 7p. NTIS, PC A12/MF A0O1. 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 226-232 p. (N—85-17755 
08-88). 

, The physical mechanisms that potentially lead to instabilities 
in line-driven winds, the drift instability and the line-shape instabil- 
ity, are discussed. A general three-dimensional treatment of the sta- 
bility problem of line-driven winds which leads to the general dis- 
persion equation is proposed. From this dispersion equation auto- 
matically a third physical mechanism driving instability in stellar 
winds is deduced the thermal drift instability, which is related to 
changes in absorption of radiation caused by temperature perturba- 
tions. This mechanism results in growing inwardly propagating 
sound waves. 


28970 (N—85-17786) Radiative amplification of acoustic 
waves in hot stars. Wolf, B.E. (Heidelberg Univ. (Germany, 
F.R.)). Jan 1985. 3p. NTIS, PC A12/MF A01. 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 233-235 p. (N—85-17755 
08-88). 

, The discovery of broad P Cygni profiles in early-type stars 
and the detection of x rays emitted from the envelopes of these 
stars made it clear, that a considerable amount of mechanical 
energy has to be present in massive stars. An attack on the prob- 
lem, which has proven successful when applied to late-type stars, is 
proposed. It is possible that acoustic waves form out of random 
fluctuations, amplify by absorbing momentum from stellar radiation 
field, steepen into shock waves and dissipate. A stellar atmosphere 
was constructed, and sinusoidal small-amplitude perturbations of 
specified Mach number and period at the inner boundary was intro- 
duced. The partial differential equations of hydrodynamics and the 
equations of radiation transfer for grey matter were solved numeri- 
cally. The equation of motion was augmented by a term which de- 
scribes the absorption of momentum from the radiation field in the 
continuum and in lines, including the Doppler effect and allows for 
the treatment of a large number of lines in the radiative accelera- 
tion term. 


28971 (N—85-17787) Role played by lines in radiatively 
driven stellar winds depending on the position of the stars in 
the HR diagram. Migozzi, M.C.; Lafon, J.P.J. (Observatoire 
de Paris, Section de Meudon, 92 (France)). Jan 1985. 5p. 
NTIS, PC A12/MF AO1. 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 236-240 p. (N—85-17755 
08-88). 

The radiative force due to transfer in ultraviolet lines is 
always an important mechanism in hot-star wind dynamics. Howev- 
er, it is not clear when it is the dominant mechanism and which are 
the noise parameters. To investigate the efficiency of purely radi- 
ative momentum/energy transfer in hot star winds and in various 
regions of the HR diagram, the Leroy and Lafon model was im- 
proved and put to its limits correlations between the mass loss rate, 
the luminosity and other parameters and the theoretical and the ob- 
servational results, looking for observed stars violating the model 
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were compared. It is concluded that in widespread region of the 
HR diagram, line-driven models are consistent with observations, 
the radiative equilibrium physics is relevant throughout the expand- 
ing atmospheres and the mass loss rate is quasilinearly correlated 
with the luminosity. 


28972 (N—85-17788) Multiline transfer and the dynamics 
of stellar winds. Abbott, D.C.; Lucy, L.B. (Joint Inst. for 
Lab. Astrophysics, Boulder, CO SA)). Jan 1985. Ip. 
NTIS, PC Al2/MF AOl. 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative meeting/momentum in hot stars, 241 p. (N—85-17755 08- 
88). 

, A Monte Carlo technique for treating multiline transfer in 
stellar winds is described. With a line list containing many thou- 
sands of transitions and with fairly realistic treatments of ionization, 
excitation and line formation, the resulting code allows the dynamic 
effects of overlapping lines the investigation of and provides the 
means to directly synthesize the complete spectrum of a star and its 
wind. It is found that the computed mass loss rate for data Puppis 
agrees with the observed rate. The synthesized spectrum of zeta 
Puppis also agrees with observational data. This confirms that line 
driving is the dominant acceleration mechanism in this star's wind. 


28973 (N—85-17789) Summary of the origin of nonradia- 
tive heating/momentum in hot stars. Underhill, A.B. (Nation- 
al Aeronautics and Space Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center). Jan 1985. 12p. 
NTIS, PC Al2/MF A0O1. 

In NASA, Goddard Space Flight Center, the origin of non- 
radiative heating/momentum in hot stars, 243-254 p. (N—85-17755 
08-88). 

D Nonradiative heating in the atmospheres of stars and the de- 
posit of nonradiative momentum in the stellar atmosphere were ex- 
amined. Observations made from space have been very important in 
changing the concept of what a star is like. In order to interpret the 
spectroscopic information gained in the wavelength region inacces- 
sible from the surface of the Earth, chiefly in the domain of x rays 
and of ultraviolet radiation. The assumptions that underlie the 
theory of stellar atmospheres will have to be reused. Improved ob- 
servation facilities are major reasons to consider new ideas for in- 
terpreting the spectra of stars. The photometric precision and sensi- 
tivity for observing at high and at moderate spectral resolutions 
have increased greatly. The development of high dispersion, high 
resolution spectrographs for observing is noted. 


28974 (N—85-17863) Photoionization structure of the 
Orion Nebula. Simpson, J.P.; Haas, M.R.; Rubin, R.H.; 
Erickson, E.F. (National Aeronautics and Space Adminis- 
tration, Moffett Field, CA (USA). Ames Research Center). 
Dec 1984. 7p. NTIS, PC A17/MF AO1. 

In NASA, Ames Research Center, airborne astron. symposi- 
um, 148-154 p., (N—85-17848 08-89). 

The O III lines at 52 and 88 micro m and the N III line at 
57 micro m were observed at 6 positions in the Orion Nebulae to 
probe the ionization structure of the nebula. The six positions form 
a line or cut south from and including the Trapezium. Electron 
densities and abundance ratios of N(+ +) were calculated and com- 
pared together with radio and optical observations. The predictions 
that the effects of heavy capacity in the ionized gas can cause the 
N(+-+) zone to extend appreciably beyond the O(+ +) zone are 
confirmed. 


28975 (N—85-17864) 1.5 - 3.5 micron spectroscopy of the 
Orion H2 source. Davis, D.S.; Larson, H.P.; Hofmann, R. 
(Arizona Univ., Tucson (USA)). Dec 1984. 9p. NTIS, PC 
Al17/MF AOl1. 

In NASA, Ames Research Center, airborne astron. symposi- 
um, 164-171p. (N—85-17848 08-89). 

A synopsis of current research with near-infrared airborne 
spectroscopy of the Orion molecular hydrogen emission line source 
is presented. It is suggested that (H2) is the most abundant molecu- 
lar species in the interstellar medium and is of paramount impor- 
tance to understand its behavior and distribution in that medium. 
The H2 has no permanent electric dipole moment which precludes 
dipole transitions. It is, however, detected in absorption against 
background starlight by UV electronic transitions and in the IR 
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through electric quadrupole rotation/vibration and pure rotation 
emission lines. The physical parameters of this region, in the con- 
text of their relationships to other members of the complex family 
of Orion objects, molecular clouds, compact IR sources, H 2 re- 
gions, and shock fronts are described. 


28976 (N—85-17869) Far infrared observations of molec- 
ular clouds in the outer galaxy. Mead, K.N.; Kutner, M.L.; 
Evans, N.J. (Rensselaer Polytechnic Inst., Troy, NY 
(USA)). Dec 1984. 5p. NTIS, PC A17/MF A011. 

In NASA, Ames Research Center, airborne astron. symposi- 
um, 194-198p. (N—85-17848 08-89). 

The existence of molecular clouds in the outer galaxy allows 
the study of star formation at large galactocentric radii. The study 
of these clouds has two aims. A systematic survey is underway to 
study the large scale distribution of the molecular clouds outside 
the solar circle. To understand the physical conditions in the 
clouds, fully sampled maps were (and are being) made in CO and 
other molecules. The continuum emission is also being mapped. 
The main objective in doing an infrared study was to obtain infor- 
mation on the luminosity of the stars formed in these clouds. As- 
suming all energy radiated from the star is absorbed by the dust 
and then re-radiated in the infrared, one can get an estimate of the 
star’s luminosity by integrating the flux over the source and con- 
verting it to a luminosity. Until these observations, the only way of 
judging stellar luminosities was from peak CO temperatures. Ac- 
counting for beam dilution, Kutner and Mead inferred from these 
that the heat sources were late B or later stars. The Kupier Air- 
borne Observatory was used to search 9 sources in 5 clouds for far 
infrared emission. 


28977 (N—85-17870) Circumstellar dust disks around 
young stars. Cohen, M.; Schwartz, R.; Harvey, P.M. (Na- 
tional Aeronautics and Space Administration, Moffett Field, 
CA (USA). Ames Research Center). Dec 1984. Sp. NTIS, 
PC A17/MF AOl1. 

In NASA, Ames Research Center, airborne astronomy sym- 
posium, 199-203 p. (N—85-17848 08-88). 

Kuiper Airborne Observatory observations of several re- 
solved far-infrared structures that are likely to represent disks 
formed during the process of the collapse of a cloud to form a star 
are discussed. An infrared radiation nebula, star HH57, and SVS13 
were studied. Forty-seven and 95-micron maps of far infrared radi- 
ation are given. 


28978 (N—85-17874) Interstellar grain mantles. Tielens, 
A.; Witteborn, F.; Goebel, J.; Bregman, J.; Allamandola, L.; 
Dhendecourt, L.B. (National Aeronautics and Space Ad- 
ministration, Moffett Field, CA (USA). Ames Research 
Center). Dec 1984. 7p. NTIS, PC A17/MF AO1. 

Techniques for determining the composition of small dust 
grains in interstellar matter are discussed. The best way to study 
the composition of interstellar grain mantles is by infrared spectros- 
copy. The absorption features in a complete infrared spectrum from 
2 to 15 microns can be used as fingerprints to identify the absorbing 
molecule. Ground-based observations around 3 microns confirmed 
the presence of H2O ice in interstellar grain mantles, through the 
detection of the 3.08 micron OH stretching vibration. The detection 
of other molecules, in particular the carbon bearing molecules, is 
however hampered by atmospheric absorption in the 5-8 micron 
region and the presence of the strong ice and silicate bands, which 
dominate the 3 and 10 micron region respectively. Kuiper Airborne 
Observatory observations of the 5-8 micron region of the spectrum 
are therefore extremely important to determine the composition of 
interstellar grain mantles. The 5 to 8 micron spectra of molecular 
cloud sources was obtained using a 24 detector grating spectrome- 
ter. An important characteristic of this spectrometer is that the 
whole spectrum is obtained simultaneously. It is therefore relatively 
easy to correct for atmospheric transmission. 
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28979 (N—85-17878) Variation of oxygen and nitrogen 
abundances in the galaxy. Dinerstein, H.; Lester, D.; 
Werner, M.W.; Watson, D.M.; Genzel, R.L. (National Aer- 
onautics and S Administration, Moffett Field, CA 
(USA). Ames Research Center). Dec 1984. 6p. NTIS, PC 
A17/MF AO1. 

In NASA, Ames Research Center, airborne astronomy sym- 
posium, 266-271 p. (N—85-17848 08-89). 

Results from a program of far-infrared observations of 
oxygen and nitrogen in Galactic planetary nebulae and H II regions 
are presented and discussed. Results indicate that the N/O abun- 
dance increases inward towards the galactic center, with a steep 
rise at the outer edge of the 5 kpc ring of active star-formation. 
The N/O abundances in the inner galaxy are about 2 to 3 times 
higher than in H II regions in the solar neighborhood and outer 
galaxy. 


26980 (N—85-17880) Dust reradiation from NGC 6946, 
Smith, J.; Harper, D.A.; Loewenstein, R.F. (Wyoming 


Univ., Laramie (USA)). Dec 1984. 10p. NTIS, PC A17/MF 
A0l. 


In NASA, Ames Research Center, airborne astronomy sym- 
posium, 277-286 p. (N—85-177848 08-89). 

Far-infrared measurements of dust reradiation for the spiral 
galaxy NGC 6946 are presented. The measurements consist of maps 
and an energy distribution, all made with a resolution of 49 sec. Ef- 
fective wavelengths are 120 and 170 microns for the maps and 60, 
120, and 170 microns for the energy distribution. Much of the rera- 
diating dust has a temperature of 20 K. The amount of starlight rer- 
adiated at far-infrared wavelengths is ~ 6 x 10'° L{solar) or about 
half the total amount of starlight produced by the nucleus and disk 
of NGC 6946. A bright nuclear peak centered on a 5’ wide disk 
describes the reradiation morphology at 170 microns. The disk con- 
tributes approx. 90% of the total reradiation; the 49-sec diameter 
region centered on the nucleus gives the small remainder. The mor- 
phology of reradiated starlight is compared to the familiar starlight 
morphology observed at optical wavelengths. 


28981 (N—85-17882) Far-infrared spectroscopy of galax- 
ies: the 158 micron C(+) line. Crawford, M.K.; Genzel, 
R.L.; Townes, C.H.; Watson, D.M. (California Univ., 
Berkeley (USA)). Dec 1984. 6p. NTIS, PC A17/MF AOI. 

In NASA, Ames Research Center, airborne astronomy sym- 
posium, 292-297 p. (N—85-17848 08-89). 

The C II 158-micron fine structure line in six gas rich galax- 
ies was investigated. These data are combined with other measure- 
ments of the C II line (in various galactic sources) and are com- 
pared to studies of the CO J 0 rotational line at 2.6 mm, the H I 21- 
cm line, and the far-infrared continuum emission in the same ob- 
jects. 


28982 (N—85-17883) Far infrared spectroscopy of (O 
IID in M82. Duffy, P.; Erickson, E.F. (National Aeronau- 
tics and Space Administration, Moffett Field, CA (USA). 
— Research Center). Dec 1984. 2p. NTIS, PC A17/MF 

In NASA, Ames Research Center, airborne astronomy sym- 
posium, 298-299 es 08-89). 

Emission lines at 52 and 88 micron from O III in the galaxy 
M82 were observed with the cooled grating spectrometer aboard 
the Kuiper Airborne Observatory. Raw spectra were corrected for 
telluric water vapor absorption, instrument response function, and 
relative detector response by ratioing to a spectrum of Saturn or 
Mars taken on the same flight. An average electron-density Pn 
region where oxygen is doubly ionized was derived. The electron 
density calculated for M 82 is significantly lower than those found 
in the galaxy using the same method. Results suggest that observa- 
tions of the galaxy made from a great distance would yield a higher 
electron density than observed in M82. 


28983 (N—85-17884) Interpretation of the far-infrared 
emission from our external galaxies. Kruegel, E.; Mezger, P. 
(Max-Planck-Institut fuer Radioastronomie, Bonn (Germa- 
ny, F.R.)). Dec 1984. 5p. NTIS, PC A17/MF AO1. 

In NASA, Ames Research Center, airborne astronomy sym- 
posium, 300-304 p. (N—85-17848 08-89). 
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Stellar mathematical models of various spectral types embed- 
ded in gas of different densities were utilized to investigate the 
nature of the sources which heat the warm and hot dust. 


28984 (N—85-17895) Five-minute P modes detected in 
Doppler-shift measurement on Alpha Centauri. Fossat, E.; 
Grec, G.; Gelly, B. (Nice Univ., 06 (France)). Nov 1984. 
5p. NTIS, PC A12/MF AOl. 

A spectrophotometer using the principle of optical resonance 
spectroscopy, designed for the goal of identifying radial and weakly 
nonradial eigenmodes in the five-minute range in the case of stars, 
is discussed. The conclusion of the first test of this new instrument 
was that if the observation can be photon noise limited (i.e., in total 
absence of any instrumental source of noise), the five-minute solar 
oscillation could still be detected by removing the Sun far enough 
for its magnitude to become zero or one. Such a situation is very 
closely represented by the observation of Alpha Centauri A, be- 
cause it is a G2 V star, very similar to the Sun, with a mass of 1.1 
in solar unit. Six nights were granted to this program on a 3.6m 
telescope, from 22 to 28 May 1983. Two and half nights provided 
over 20 hours of data of photometric quality good enough for anal- 
ysis. 


28985 (N—85-17913) Elemental abundances of mercury- 
ma:.ganese stars and the population 2-type star HD 109995, 
Adelman, S.J. (Citadell Coll., Charleston, SC (USA)). Feb 
1985. 6p. (NASA-CR—174298). NTIS, PC A02/MF AO1. 

Ultraviolet and optical data for the Hg-Mn stars Coronae 
Borealis and Cancri is being combined with data for the field-hori- 
zontal-branch population II star HD 109995 in order to derive the 
element abundances in their photospheres. Data collected by IUE is 
being utilized. 


28986 (PB—85-166601/XAB) Solar-geophysical data 
number 484, December 1984. Part 2 (comprehensive reports). 
Data for June 1984, January 1982 and miscellanea. Coffey, 
H.E. (National Geophysical Data Center, Boulder, CO 
(USA)). Feb 1984. 67p. (SGD—484-PT-2). NTIS, PC A04/ 
MF AOl. 


See also PB85-147700, and PB85-166593. 

Contents include: Detailed index for 1984; Data for June 
1984--(Meudon carte synoptique, Solar radio bursts at fixed fre- 
quencies, Interplanetary solar particles and plasma, Solar x-ray radi- 
ation from GOES satellite, Mass ejections from the sun, Active 
prominences and filaments); Data for January 1982--(Solar flares 
January 1982, Number of flares August 1966 - January 1982). 


28987 (UCRL—52000-85-4, pp 27-34) Synthesis of the 
elements in red-giant stars. Apr 1985. NTIS, PC A03/MF 
AO01. File Number DE85011767. 

In Energy and Technology Review. 

In recent years, experimental techniques have made it possi- 
ble to measure neutron-capture cross sections with sufficient preci- 
sion that, when combined with computer modeling and the meas- 
ured abundances of isotopes in the sun and meteorites, they can be 
used to test our theories about how the elements are synthesized 
inside red-giant stars. Experimental techniques now in development 
promise even greater precision in neutron-capture cross-section 
measurements. Such measurements, together with spectroscopic 
evidence, will allow us to explore theoretically the conditions 
inside red-giant stars. 


28988 (UCRL—92575) Planetary fluids He and NHs at 
high shock pressures and temperatures. Nellis, W.J.; Ra- 
dousky, H.B.; Mitchell, A.C.; Holmes, N.C.; Ross, M.; 
Young, D.A. (Lawrence Livermore National Lab., CA 
(USA)). Apr 1985. Contract W-7405-ENG-48. 14p. (CONF- 
8503115—2). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85011851. 

From 16. lunar and planetary science conference; Houston, 
TX, USA (11 Mar 1985). 

Liquid He at 4.3 K and 1 atm was shocked to 16 GPa (160 
kbar) and 12,000 K and double-shocked to 56 GPa and 21,000 K. 
Liquid perturbation theory was used to determine an effective in- 
teratomic potential from which the equation of state of He can be 





3973 / ERA-10/15 


obtained over a wide range of densities and temperatures in the en- 
velopes of the outer planets. A new fast optical pyrometer and a 
cryogenic specimen holder for liquid NHs were developed to meas- 
ure shock temperatures of 4400 and 3600 K at pressures of 59 and 
48 GPa. These conditions correspond to those in the ice layers in 
Uranus and Neptune. The shock temperature data are in reasonable 
agreement with an equation of state by Ree based on an intermole- 
cular potential derived from NHs Hugoniot data. 


28989 Expanding vortex site for the r-process in rotating 
stellar collapse. Symbalisty, E.M.D.; Schramm, D.N.; 
Wilson, J.R. (Los Alamos National Laboratory). Astrophysi- 
7 ‘ae Letters to the Editor; 291: No. 1, L11-L14(1 Apr 

It is shown from two-dimensional stellar collapse calcula- 
tions with rotation that ejected jets form which meet the conditions 
for dynamical r-process nucleosynthesis. The mass yield of such 
neutron-rich ejecta per supernova is ~4 x 10~* M/sub sun/ which 
is shown to be consistent with the yields per supernova necessary 
to explain the present r-process abundances. 


28990 Plasma radiation during gamma-ray bursts. Liang, 
E.P. (California Univ., Livermore). Nature (London); 313: 
202-204(17 Jan 1985). Contract W-7405-ENG-48. 

It is proposed that gamma-ray bursters may strongly emit 
0.05-1 keV XUV radiation simultaneously with the gamma rays, in 
the. form of two narrow spectral lines corresponding to the 
omega(e) and two times omega(e) plasma radiation, where 
omega(e) is the electron plasma frequency of the gamma-emitting 
(and pair annihilation) region of the burster. As estimates based on 
observed annihilation line intensities and other theoretical argu- 
ments typically give n(e) greater than about 10 to the 24th-26th/cu 
cm, h x omega(e) is greater than about 37-373 eV in the XUV 
range. Such radiation, if it is detected and its frequency accurately 
measured with high time resolution, could be a valuable diagnostic 
tool for the emission region. Failure to detect the radiation would 
put strong constraints on the gamma-emission models. 17 refer- 
ences. 


26991 Thermoluminescence and the shock and reheating 
history of meteorites. II. Annealing studies of the Kernouve 
meteorite. Sears, D.W.G.; Bakhtiar, N.; Keck, B.D.; Weeks, 
K.S. (Arkansas Univ., Fayetteville). Geochimica et Cosmo- 
chimica Acta; 48: 2265-2272(Nov 1984). Contract FG02- 
80ER 10725. ; 

Samples of the unshocked, equilibrated chondrite, Kernouve 
(H6), have been annealed for 1-100 hours at 500-1200 C, their ther- 
moluminescence sensitivity measured and Na, K, Mn, Ca, and Sc 
determined by instrumental neutron activation analysis. The TL 
sensitivity decreased with temperature until by 1000 C it had fallen 
by 40 percent. The process responsible has an activation energy of 
8 kcal/mole and probably involves diffusion. Samples annealed 
1000-1200 C had TL sensitivities 0.01 times the unannealed values, 
most of the decrease occurring at 1100 C. This process has an acti- 
vation energy of 100 kcal/mole and is probably related to the melt- 
ing of the TL phosphor, feldspar, with some decomposition and 
loss of Cs, Na and K. Meteorites whose petrography indicates heat- 
ing above 1100 C by natural shock heating events (shock facies d- 
f), have TL sensitivities similar to samples annealed above 1100 C. 
28 references. 


28992 Nuclear fragmentation cross sections and cosmic 
ray source abundances. Guzik, T.G.; Wefel, J.P. (Louisiana 
State Univ., Baton Rouge). a in Space Research; 4: 
93-96(1984). (CONF-8406167—). Contract FG05- 
84ER40147. 

From 25. plenary session of COSPAR; Graz, Austria (25 Jun 
1984). 

Using available nuclear physics data to constrain the nuclear 
excitation function, the measured cosmic ray N-14, N-15, and C-13 
data are used to place limits on the cosmic ray source abundances. 
N-14/O is found to be definitely underabundant at the source rela- 
tive to solar system material, while C-13/C is consistent with solar 
system or local galactic material. 11 references. 
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28993 Stochastic Fermi acceleration and the origin of 
cosmic rays. Achterberg, A. (California Univ., Berkeley). 
Advances in Space Research; 4: 193-204(1984). (CONF- 
8406167—). 

From 25. plenary session of COSPAR; Graz, Austria (25 Jun 
1984). 

The role of stochastic acceleration of charged particles by 
turbulence or plasma waves is reviewed, with special emphasis on 
the acceleration of cosmic rays in the interstellar medium or super- 
nova remnants. Observational constraints are discussed. A compari- 
son is made between stochastic Fermi acceleration, and direct ac- 
celeration of cosmic rays by shock waves. 76 references. 


6402 Atmospheric Physics 


REFER ALSO TO CITATION(S) 29028 


(LA-UR—85-1073) Statistical analyses in the 
sul 4h: chee. Seteaeaiaaneaee an upling. Baker, D.N. 
(Los Alamos National Lab., NM (USA). 12 Feb 1985. Con- 
tract W-7405-ENG-36. 40p. (CONF-850277—4). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE85009596. 

From Chapman conference on solar wind-magnetosphere 
energy ae Pasadena, CA, USA (12 Feb 1985). 

Statistical analyses provide a valuable method for establish- 
ing initially the existence (or lack of existence) of a relationship be- 
tween diverse data sets. Statistical methods also allow one to make 
quantitative assessments of the strengths of observed relationships. 
This paper reviews the essential techniques and underlying statisti- 
cal bases for the use of correlative methods in solar wind-magnetos- 
phere coupling studies. Techniques of visual correlation and time- 
lagged linear cross-correlation analysis are emphasized, but methods 
of multiple regression, superposed epoch analysis, and linear predic- 
tion filtering are also described briefly. The long history of correla- 
tion analysis in the area of solar wind-magnetosphere coupling is re- 
viewed with the assessments organized according to data averaging 
time scales (minutes to years). It is concluded that these statistical 
methods can be very useful first steps, but that case studies and var- 
ious advanced analysis methods should be emplcyed to understand 
fully the average response of the magnetosphere to solar wind 
input. It is clear that many workers have not always recognized un- 
derlying assumptions of statistical methods and thus the significance 
of correlation results can be in doubt. Long-term averages (2 1 
hour) can reveal gross relationships, but only when dealing with 
high-resolution data (1 to 10 min) can one reach conclusions perti- 
nent to magnetospheric response time scales and substorm onset 
mechanisms. 


28995 (LA-UR—85-1302) Magnetospheric response to 
solar wind variations. Bargatze, L.F.; Baker, D.N.; McPher- 
ron, R.L. (Los Alamos National Lab., NM (USA); Califor- 
nia Univ., Los Angeles (USA)). Apr 1985. Contract W- 
7405-ENG-36. 16p. (CONF-850277—1). NTIS, PC A02/ 
MF A011; GPO Dep. File Number DE85010762. 

From Chapman conference on solar wind-magnetosphere 
energy coupling; Pasadena, CA, USA (12 Feb 1985). 

The time lagged response of the magnetosphere to solar 
wind variations has been determined using the linear prediction fil- 
tering method and 34 intervals of high time resolution IMP-8 solar 
wind data and auroral electrojet AL index data. The linear predic- 
tion filtering method is a powerful time series analysis technique 
which is utilized to produce a filter of time lagged response coeffi- 
cients which estimates the most general linear relationship between 
magnetospheric activity and solar wind variations. This study uses 
the AL index to monitor the magnetosphere’s response and VB/sub 
s/ to monitor the solar wind input. Before analysis, the median 
value of the AL index for each of the 34 intervals was utilized to 
rank the intervals according to the level of geomagnetic activity. It 
is found that the VB/sub s/-AL filters are composed of two re- 
sponse pulses peaking at time lags of 20-minutes and 60-minutes. 
Our interpretation associates the 20-minute pulse with activity 
driven directly by solar wind-magnetosphere interaction and it as- 
sociates the 60-minute pulse with activity driven by the release of 
stored energy from the magnetotail. Thus, the filter results suggest 
that both the directly driven and the unloading models of magne- 
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tospheric response are important in describing the time lagged re- 
sponse of the magnetosphere to solar wind variations. 11 refs., 3 
figs. 


28996 (N—85-16636) Research relative to plasma trans- 
port across the magnetopause. Final report. Heikkila, W.J. 
(Texas Univ., Richardson (USA)). - 1984. 10p. (NASA- 
CR—174300). NTIS, PC A02/MF A 

The concept of how aa aoe plasma can cross the 
magnetopause is one of the key elements for a global view of the 
magnetosphere. According to this view, viscous interaction is the 
main process to produce convection of plasma in the magnetotail, 
resulting in auroral phenomena, and other related processes. The 
mechanism is illustrated herein. The key element is that the electric 
field is not constant, as assumed in reconnection theories, but re- 
verse within the magnetopause current sheet. Particles, representing 
magnetosheath ions were traced as they impinge upon the magneto- 
pause. 


28997 (N—85-16726) Polar rain: solar coronal electrons 
in the Earth's Fairfield, D.H.; Scudder, J.D. 
(National Aeronautics and Space Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center). Dec 1984. 60p. 
(NASA-TM—86150). NTIS, PC A04/MF AO1. 
Low-energy-electron measurements collected by ISEE 1 
reveal the frequent presence of field-aligned fluxes of few-hundred- 
eV electrons in the geomagnetic tail lobes. In the northern tail lobe 
these electrons are most prominent when the interplanetary mag- 
netic field is directed away from the Sun. This characteristic helps 
identify the electrons as polar rain electrons. By mapping the tail 
lobe velocity distribution function into the solar wind, previous 
suggestions that the polar rain is indeed of solar wind origin and is 
due to the access of electrons to the magnetotail lobe were con- 
firmed. It was demonstrated that the more energetic component of 
the polar rain is composed of electrons from the solar wind strahl - 
a field-aligned component of the solar wind which is difficult to 
measure but which is thought to be caused by the collisionless tran- 
sit of hundred-eV electrons from the inner solar corona to 1 AU. 


28998 (N—85-17707) Flow of plasma in the solar terres- 
trial environment. Schunk, R.W. (Utah State Univ., Logan 
(USA)). Jun 1984. 16p. (NASA-CR—174301). NTIS, PC 
A02/MF AO1. 

The development of electric fields in an expanding plasma 
was studied. With regard to the polar wind, it was found that hot 
magnetospheric electrons have a pronounced effect on the polar 
wind. In addition, there is no O* charge exchange barrier and sub- 
stantial fluxes of O* ions can escape with the polar wind. In the 
auroral plasma physics area, the excitation of electrostatic waves by 
field-aligned auroral electron beams was examined. It was demon- 
strated that the auroral field-aligned current density can be large 
enough to excite Buneman double layers. For situations that lead to 
strong double layers, it was shown that the temporal evolution of 
the potential profile is controlled by current fluctuations. Two-di- 
mensional particle-in-cell simulations were conducted, and the high- 
frequency-wave turbulence excited by an auroral electron beam of 
finite width perpendicular to an ambient magnetic field was investi- 
gated. The formation of V-shaped auroral potential structures was 
studied, and numerical simulations of double layers and auroral 
electric fields were reviewed. 


28999 Note on the nature of the distant geomagnetic tail 
magnetopause and boundary layer. Gosling, J.T.; Thomsen, 
M.F.; Swift, D.W.; Lee, L.C. (University of California, Los 
Alamos National Laboratory). Geophysical Research Letters; 
12: No. 3, 153-153(Mar 1985). 

Recently reported plasma and magnetic field measurements 
of the distant geomagnetic tail magnetopause and boundary layer 
(.e. mantle) are compared with numerical simulation results for an 
“open” boundary. Most aspects of the observations are consistent 
with the simulation results provided that the normal magnetic field 
component at the magnetopause is generally small. 
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~ ALSO TO CITATION(S) 28009, 28152, 28988, 29212, 29260, 29400, 


29000 (BNL—36421) Photoelectron studies of autoioniz- 
ing Rydberg states in HCl. White, M.G.; Grover, J.R. 
(Brookhaven National Lab., Upton, NY (USA)). 1985. Con- 
tract AC02-76CH00016. 11p. (CONF-850560—1). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE85011813. 

From Workshop on autoionization of atoms and small mole- 
cules; Argonne, IL, USA (2 May 1985). 

The results of a systematic investigation of electronically au- 
toionizing Rydberg states in HCl are discussed. Vibrationally re- 
solved photoelectron spectroscopy was used to map out the non- 
radiative decay of vibronic levels of 3pa — n(/sub d//sup s))jo 
Rydberg states converging to the A?* (3po)~! excited ionic state. 
The observed vibrational distributions of the resulting X?PI(17)~! 
ionic state are compared with the results of model calculations of 
Terwilliger and Smith based on spectral analysis of the absorption 
spectrum. Overall, the X?PI vibrational branching ratios are found 
to be in only rough qualitative agreement with the calculations and 
these results are discussed in relation to the approximations in- 
volved. 18 refs., 4 figs., 1 tab. 


29001 (CEA-CONF—7376) High energy ion implantation 
for C-MOS isolation N-wells technology: some problems re- 
lated to the use of multicharged phosphorous ions in an indus- 
trial context. Spinelli, P.; Escaron, J.; Soubie, A.; Bruel, M. 
(CEA Centre d'Etudes Nucleaires de Grenoble, 38 
(France)). Jul 1984. 15p. (CONF-840769—2). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE85751554. 

From 5. international conference on ion implantation equip- 
ment and techniques; Jeffersonville, VT, USA (23 Jul 1984). 

It has been shown that high energy ion implantation can be 
a very attractive technique for the realisation of isolation wells in 
C-MOS technology. This technique needs high energy ion implan- 
tation equipment which is still rare and expensive, so the use of 
multi-charged ions with a 200 keV industrial machine could be a 
good spare solution. In this paper, we present the results obtained 
with the spreading resistance technique on beveled samples of sili- 
con which have been implanted with triply charged phosphorous 
ions (600 keV), with a 200 DF-4 extrion machine. We show that 
the high pressure in the extraction region leads to a molecular de- 
composition phenomenon and so induces errors on the true im- 
planted dose and on the in-depth phosphorous profile. On one 
hand, we have observed that these effects can be eliminated when 
PF; is used as dopant gas in the source instead of PHs + He. On 
the other hand the using of PF; gives rise to a decrease of the fila- 
ment life. Some spreading-resistance profiles of high energy phos- 
phorous implantations are presented showing a strong channeling 
effect in case of normal incident ion beam. 


29002 (CONF-850159—3) K~ hydrogen bound and con- 
tinuum states in momentum space. Landau, R.H. (Oregon 
State Univ., Corvallis (USA). Dept. of Physics). 1985. Con- 
tract AT06-79ER10405. 12p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE85010429. 

From 8. symposium on nuclear physics; Oaxtepec, Mexico (8 
Jan 1985). 

The plan for this talk is to start off with a short discussion of 
the anti K N interaction and then proceed to a brief discussion of 
the kaon-nucleus interaction (these problems are not isolated). We 
then discuss the recent K~ p atom experiment and related phenome- 
nology. This leads us to the heart of this talk, calculations with the 
momentum space Schroedinger equation including both the Cou- 
lomb and nuclear forces when both open and closed channels are 
present. We end with a comparison of the results of these calcula- 
tions with experiment. 19 refs. 


a“ (CONF-8409129—) Multiphoton processes: confer- 
proceedings. Lambropoulos, P.; Smith, S.J. (eds.). 
(Crete Univ., Iraklion (Greece); Colorado Univ., Boulder 
(USA)). 1984. Contract FG02-84ER60222. 204p. NTIS, PC 
A10/MF AOI; 1; GPO Dep. File Number DE85007692. 
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From 3. international conference on multiphoton processes; 
Iraklion, Crete, Greece (4 Sep 1984). 

The chapters of this volume represent the invited papers de- 
livered at the conference. They are arranged according to therma- 
tic proximity beginning with atoms and continuing with molecules 
and surfaces. Section headings include multiphoton processes in 
atoms, field fluctuations and collisions in multiphoton process, and 
multiphoton processes in molecules and surfaces. Abstracts of indi- 
vidual items from the conference were prepared separately for the 
data base. (GHT) 


29004 (DOE/ER/13097—2) Production and destruction 
of metastable negative ions. Progress report, September 1, 
1984-August 31, 1985. Pegg, D.J. (Tennessee Univ., Knox- 
ville (USA). Dept. of Physics). [1985]. Contract AS05- 
83ER13097. 27p. NTIS, PC A03/MF A0i; GPO Dep. File 
Number DE85011056. 

We have performed experiments on both metastable Ca™ and 
Be~ ions. We are pleased to report the measurement of yields for 
the production of Ca™ in long-lived states in a Li vapor target over 
a projectile energy range of 20 to 100 keV. The mechanism for Ca™ 
production used in our work is sequential double electron capture 
starting with a Ca* ion. This method is particularly well suited for 
metastable negative ion formation since it permits the capture of an 
electron into a spin-aligned excited state configuration of the parent 
atom which itself is metastable against radiative decay. We have 
been unable, however, up until now, to determine the structure of 
the Ca™ ion since our electron spectra have failed to show the pres- 
ence of a peak corresponding to autodetachment - the real signature 
of an unstable negative ion. Possible reasons for the absence of such 
a peak will be discussed later in this report. We have, however, 
successfully measured, for the first time, the energies of autode- 
tached electrons ejected from Be- ions when they spontaneously 
break up in flight. The measured energy of these electrons, once 
corrected for kinematic effects, has permitted us to determine the 
binding energy of the state responsible for the existence of the Be™ 
ion. The good agreement between our measurements and theory 
has allowed us to identify this state as the (1s?2s2p)*P state. 11 
figs. 


29005 (FRNC-TH—1891) Towards the observation of the 
magnetic structure of solid *He. Rufin, D. (Grenoble-1 
Univ., 38 - La Tronche (France); Institut National Polytech- 
nique, 38 - Grenoble (France)). Mar 1982. 125p. (In 
French). NTIS (US Sales Only), PC A06/MF AOL. File 
Number DE85751576. 

Experiments involving neutron scattering by *He for which 
thermalization problems have been solved, along with the develop- 
ment of novel measurement techniques (density, magnetization, 
temperature) by polarized neutron transmission, crystallization ex- 
periments with *He and ‘He: a single crystal of helium have been 
obtained within a sintered metal in which the pore size is less than 
a micron are presented. 


29006 (FRNC-TH—1892) Evidence for vitreous type ori- 
entational ordering in solid hydrogen and deuterium. De- 
voret, M. (Paris-11 Univ., 91 - Orsay (France)). Sep 1982. 
21p. (In French). NTIS (US Sales Only), PC A10/MF AO1. 
File Number DE85751579. 

This shown a new region in ti:2 concentration-temperature 
phase diagram for solid mixtures of ortho and para-hydrogen. This 
region is characterized by a vitreous type orientational, ordering, 
with the quadrupoles of the ortho molecules frozen in a random 
fashion. This new vitreous state is called a quadrupolar glass, with 
the degrees of freedom of quadrupolar moments frozen in solid hy- 
drogen. 


29007 (GSI—84-58-Prepr., pp vp) Superheavy quasi- 
atoms and quantumelectrodynamics in strong fields. Soff, G.; 
Mueller, U.; Reus, T. de; Reinhardt, J.; Mueller, B.; 
Greiner, W. Sep 1984. NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE85750996. 

From International conference on the physics of highly ion- 
ised atoms; Oxford (UK) (Jul 1984). 

Distinct peak structures have been observed in spectra of po- 
sitrons emitted in collisions of very heavy ions such as U-Th, U-U, 
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Th-Cm and U-Cm. Characteristic features of these structures are 
discussed and confronted with our theoretical results. It is argued 
that this experimental finding is associated with the spontaneous po- 
sitron emission in the strong Coulomb field of giant nuclear mole- 
cules. 


29008 (GSI—84-58-Prepr., pp vp) Ionization and 
vacuum decay in the field of giant nuclear molecules. Soff, 
G.; Schlueter, P.; Wietschorke, K.H.; Mueller, U.; Rein- 
hardt, J.; Reus, T. de; Heinz, U.; Schramm, S.; Mueller, B.; 
Greiner, W. Sep 1984. NTIS (US Sales Only), PC A03/MF 
AO01. File Number DE85750996. 

From International conference on X-ray and inner-shell pro- 
cesess in atoms, molecules and solids; Leipzig (German Democratic 
Republic) (Aug 1984). 

Collisions of very heavy ions at energies near the Coulomb 
barrier are discussed. Especially we investigate spontaneous pair 
creation in supercritical systems. We explore the influence of nucle- 
ar delay times on e* -spectra. A quantum-mechanical description of 
combined nuclear and electronic dynamics is presented. Theoretical 
results on positron production are compared with experimental 
data. 


29009 (GSI—84-58-Prepr., pp vp) Atomic excitations in 
supercritical fields of giant nuclear systems. Soff, = 
Mueller, U.; Reinhardt, J.; Reus, T. de; Mueller, B.; 
Greiner, W. ‘Sep 1984. NTIS (US Sales Only), PC ‘A03/MF 
A01. File Menibin DE85750996. 

From Conference on the application of accelerators in re- 
search and industry; Denton, TX (USA) (Nov 1984). 

Theoretical results for the delta-electron distribution and po- 
sitron emission in superheavy systems are compared with recent ex- 
perimental data. Special emphasis is laid on atomic excitations in 
deep inelastic nuclear collisions. It is demonstrated that the study of 
heavy-ion collisions with nuclear time delay promises clear signa- 
ture for the spontaneous positron emission. Corresponding experi- 
mental results show evidence for this transition from the neutral 
vacuum to a charged ground state and for the existence of long 
living nuclear molecules. 


29010 (GSI—84-58-Prepr.) Superheavy quasi-atoms and 
quantumelectrodynamics in strong fields. Soff, G.; Mueller, 
U.; Reus, T. de; Reinhardt, J.; Mueller, B.; Greiner, W. 
)onemcnaage fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.)). Sep 1984. 37p. NTIS (US Sales Only), 
PC ‘A03/MF AO01. File Number DE85750996. 

This report consists of three different preprints in the field of 
superheavy quasi-atoms and their relation to positron emission, 
quantum electrodynamics, vacuum properties and critical fields. 


29011 (IC—84/51) Conformation and binding of alkaline- 
earth dihalide molecules in an ionic model. Galli, G.; Tosi, 
M.P. (International Centre for Theoretical Physics, Trieste 
(Italy)). May 1984. 23p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85701154. 

An ionic model, treating deformability of electronic shells by 
an adaptation of the shell model of lattice dynamics, is developed 
and evaluated for alkaline-earth dihalide molecules. The polarizabi- 
lity of the metal ion and the halogen radius are identified in the 
model as the parameters which determine the structure of these 
molecules as either linear or bent, as revealed in electrical deflec- 
tion experiments on molecular beams. Calculations of the molecular 
angle, the bond length, the binding energy and the vibrational fre- 
quencies are carried out with interionic potentials and shell param- 
eters taken over from studies of the solid alkaline-earth halides, the 
results being compared with the available experimental data on 
molecules either in the free state or embedded in a solid kryptoh 
matrix. The analysis provides a preliminary test of interionic force 
models for hot solid and liquid structure studies. 


29012 (iPPJ-DT—104) Bibliographic data base on atomic 
and molecular data. Itikawa, Yukikazu. (Nagoya Univ. 
(Japan). Inst. of Plasma Physics). Mar 1983. 26p. (In Japa- 
nese). NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE85700965. 
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A comparative study is made on three bibliographic data 
bases: INSPEC, ORNL - AMPIC, GAPHYOR. An on - line re- 
trieval is carried out for searching a number of specific atomic and 
molecular data. Characteristics of each data base are clarified and 
suggestions are given for use of those data bases. 


29013 (JINR—R-1-83-894) Observation of ultrarelativis- 
tic positroniums. Alekseev, G.D.; Baranovskij, A.I.; Gorcha- 
kov, O.E. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems). 1983. 11p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85701155. 

Submitted to the journal Sov. J. Nucl. Phys 

In an experiment on IHEP accelerator ar: observation of ul- 
trarelativistic positroniums was performed, which were produced in 
proton-carbon collisions at 70 GeV. The experimental setup includ- 
ed a specialized vacuum channel 40 m long, a spectrometric 
magnet, 12 drift chambers scintillation and threshold Cherenkov 
counters. 185 +- 30 positroniums have been observed. The estimate 
for probability of atomic decay of 7° meson was made under as- 
sumption that the given decay is the only source of positroniums. 


29014 (JINR—R-4-83-89) Elastic scattering processes in 
the three-particle system with coulomb interaction. Melezhik, 
V.S.; Ponomarev, L.I.; Fajfman, M.P. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Theoretical Physics). 
1983. 18p. (In Russian). NTIS (US Sales Only), PC. A02/ 
MF AO1. File Number DE85700693. 

Submitted to the journal Sov. Phys. - JETP. 

A method is developed for the calculation of elastic scatter- 
ing cross sections of a three system at low collision energies. The 
method consists in expanding the system wave function over the 
adiabatic basis and reducing the multi-channel scattering problem 
with a large number (approximately 300) of closed channels to the 
eigenvalue problem. The method is tested by calculating the cross 
sections of elastic scattering of hydrogen mesic atoms on nuclei of 
hydrogen isotopes. 


29015 (JINR—R-4-83-796) Superradiance and radiation 
confinement in a model of N oscillatory atoms. Shirokov, 
M.I. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Theoretical Physics). 1983. 12p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A01. File Number DE85700627. 

A simple derivation of the superradiance phenomenon is pre- 
sented for an ensemble of N oscillatory atoms. A nonrelativistic de- 
scription of atom electrons and the long-wavelength approximation 
for their interaction with photons are used. No other approxima- 
tions are used. In particular, the Coulomb interaction of electrons is 
also taken into account. Besides the superradiance, the system is 
shown to reveal the phenomenon of radiation confinement: a part 
of the system excitation is not radiated, being restrained in the 
atoms. 


29016 (JINR—R-17-83-622) Approximating Hamiltonian 
method for an infinite-mode Dicke maser model with the A?- 
term. Zagrebnov, V.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1983. 16p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE85700619. 

Submitted to the journal Zeitschrift fur Phys. B. 

A new Dicke-type maser model is proposed. It involves infi- 
nite (in the thermodynamic limit) modes und A?-term. The approxi- 
mating Hamiltonian method (AHM) is shown to be valid for the 
exact calculation of the free energy per portible and some thermo- 
dynamic averages for this model in the thermodynamic limit. The 
model persists in a superradiant phase transition at least for the ro- 
tating-wave approximation in the interaction. 


29017 (JINR—R-17-83-648) Intensity of superradiant 
generation in two-level systems. Bogolyubov, N.N.; Fam Le 
Kien; Shumovskij, A.S. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1983. 12p. (in 
Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE85700620. 
ae to the journal Theor. Math. Phys 

On the basis of precise kinetic equation ti is possible to de- 

scribe the processes of spontaneous radiation in macroscopic two- 
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level system. In particular, an equation is obtained, generalizing the 
known Rehler-Eberly equation in the theory of superradiation. 
Time dependence of radiation, taking into account heterogeneous 
Lorentz line broadening, is investigated. 


29018 (KIYI—83-9) Calculation of dielectronic recombi- 
nation cross section for He*. Zatsarinnyj, O.1.; Lend’el, V.L; 
Sabad, E.P. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh 
Issledovanij). 1983. 19p. (in Russian). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE85700632. 

Dielectronic recombination cross section for He* under the 
threshold n=2 has been calculated first. Fifteen lowest autoionizing 
states of configurations 2snl, 2pp'l' (n, n’ <= 5) have been taken 
into account. Both the autoionizing states wave functions and the 
bound states wave functions of He have been calculated by the 
configuration interaction method. The radiation decay probabilities 
of autoionizing states and their contributions into the dielectronic 
rate coefficients are presented. The contribution of the lowest au- 
toionizing states into the rate coefficient is in 10% agreement with 
the close coupling calculations. 


29019 (LBL—19458) Energy transfer in reactive and non- 
reactive H2 + OH collisions. Rashed, O.; Brown, N.J. 
(Lawrence Berkeley Lab., CA (USA)). Apr 1985. Contract 
AC03-76SF00098. 48p. (CONF-8504113—2). NTIS, PC 
A03/MF A01; GPO Dep. File Number DE85011156. 

From Central States Section and Western States Section of 
the Combustion Institute spring technical meeting; San Antonio, 
TX, USA (22 Apr 1985). 

We have used the methods of quasi-classical dynamics to 
compute energy transfer properties of non-reactive and reactive He 
+ OH collisions. Energy transfer has been investigated as function 
of translational temperature, reagent rotational energy, and reagent 
vibrational energy. The energy transfer mechanism is complex with 
ten types of energy transfer possible, and evidence was found for 
all types. There is much more exchange between the translational 
degree of freedom and the He vibrational degree of freedom than 
there is between translation and OH vibration. Translational energy 
is transferred to the rotational degrees of freedom of each molecule. 
There is a greater propensity for the transfer of translation to OH 
rotation than Hp rotation. In reactive collisions, increases in reagent 
translational temperature predominantly appear as vibrational 
energy in the water molecule. Energy transfer in non-reactive and 
reactive collisions does not depend strongly on the initial angular 
momentum in either molecule. In non-reactive collisions, vibration- 
al energy is transferred to translation, to the rotational degree of 
freedom of the same molecule, and to the rotational and vibrational 
degrees of freedom of the other molecule. In reactive collisions, the 
major effect of increasing the vibrational energy in reagent mole- 
cules is that, on the average, the vibrational energy of the reagents 
appears as product vibrational energy. 18 refs., 16 figs., 6 tabs. 


29020 (LYCEN—8351) Connection between the ae 
atom and the harmonic oscillator: the zero-energy 
Kibler, M.; Negali, T. (Lyon-1 Univ., 69 - vikeubenne 
(France). Inst. de Physique Nucleaire). Sep 1983. 14p. NTIS 
(US Sales Only), PC A0O2/MF AOl. File Number 
DE85751042. 

The connection between the three-dimensional hydrogen 
atom and a four-dimensional harmonic oscillator obtained in previ- 
ous works, from an hybridization of the infinitesimal Pauli ap- 
proach to the hydrogen system with the Schwinger approach to 
spherical and hyperbolical angular momenta, is worked out in the 
case of the zero-energy point of the hydrogen atom. This leads to 
the equivalence of the three-dimensional hydrogen problem with a 
four-dimensional free-particle problem involving a constraint condi- 
tion. For completeness, the latter result is also derived by using the 
Kustaanheimo-Stiefel transformation introduced in celestial me- 
chanics. Finally, it is shown how the Lie algebra of SO(4,2) quite 
naturally arises for the whole spectrum (discrete + continuum + 
zero-energy point) of the three-dimensional hydrogen atom from 
the introduction of the constraint condition into the Lie algebra of 
Sp(8,R) associated with the four-dimensional harmonic oscillator. 
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29021 (LYCEN—8355) Hydrogen atom in a uniform 
electromagnetic field as an anharmonic oscillator. Kibler, M.; 
Negadi, T. (Lyon-1 Univ., 69 - Villeurbanne (France). Inst. 
de Physique Nucleaire). ‘Nov 1983. 6p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number E8575 1080. 

This work establishes, by means of the Kustaanheimo-Stiefel 
transformation, a connection between two branches of theoretical 
physics which are, in present times, the object of numerous studies: 
the quantum mechanics of anharmonic oscillators and of the hydro- 
gen atom in a strong homogeneous and constant electromagnetic 
field. 


29022 (SAND—85-0219) Calculation of the propagation 
constant in a rectangular waveguide containing an inhomogen- 
eous longitudinally magnetized plasma. Warne, L.K. (Sandia 
National Labs., Albuquerque, NM (USA)). Feb 1985. Con- 
tract AC04-76DP00789. 36p. NTIS, PC A03/MF AOI; 
GPO Dep. File Number DE85012072. 

An experiment is currently being conducted to monitor 
breakdown phenomena in nitrogen [G. Hays, 1100 Quarterly 
Report Solid State Sciences, July-September 1984, Sandia National 
Laboratories]. The motivation is provided by current interest in at- 
mospheric propagation of large amplitude short rise time electro- 
magnetic fields. The gas sample in the experiment is contained 
within a quartz cell in a rectangular waveguide. The sample is also 
biased by a longitudinal magnetostatic field to help increase absorp- 
tion. A small amplitude interferometer is then used to monitor the 
electron density in the cell. This report summarizes an analysis 
done in support of this experiment. Standard perturbation theory is 
used to calculate the propagation constant in the gas sample making 
it possible to relate the electron density in the sample to the phase 
shift measured by the interferometer. The effects of the quartz cell 
are also determined. 11 refs., 6 figs. 


29023 (UCRL—91724) Materials characterization with 
intense positron beams. Rosenberg, I.J.; Howell, R.H.; Fluss, 
M.J.; Meyer, P. (Lawrence Livermore National Lab., CA 
(USA)). Apr 1985. Contract W-7405-ENG-48. 7p. (CONF- 
850421—7). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE85011850. 

From 2. spring meeting of the Materials Research Society; 
San Francisco, CA, USA (15 Apr 1985). 

We have developed an apparatus that provides a high flux, 
low energy, monoenergetic positron beam to investigate various 
processes which occur when a positron beam impinges on a metal 
surface, including annihilation at the surface, trapping in vacancies, 
and the emission of both fast and thermally desorbed positronium. 
We report here the first angular correlation of annihilation gamma- 
rays measurements and positronium time of flight experiments at a 
material surface. We applied a simple free electron model which ex- 
plains the general trend of the data but differences due to the sur- 
face specific properties and the deviation from a free electron metal 
are evident. 


29024 Rotational resolution of the NeBr2 B—X 10—0 
transition. Thommen, F.; Evard, D.D.; Janda, K.C. (Arthur 
Amos Noyes Laboratory of Chemical Physics, California 
Institute of Technology, Pasadena, California 91125). Jour- 
nal of Chemical Physics; 82: No. 11, 5295-5296(1 Jun 1985). 

The fluorescence spectrum of NeBr2 was recorded using a 
dye laser as the excitation source. The rhodamine 6G dye was 
pumped with an Ar laser to obtain a bandwidth of 0.001 cm™? tun- 
able over 1 cm™! segments. The 1 cm™! segment was divided into 
1024 data points and was recorded in 9 min sequences. The spectra 
are shown. (AIP). 


29025 Ab initio calculation of 4f/sup N/6s? hyperfine 
structure in neutral rare-earth atoms. Cheng, K.T.; Childs, 
W.J. (Argonne National Laboratory, Argonne, Illinois 
60439). Physical Review [Section] A: General Physics; 31: No. 
5, 2775-2784(May 1985). Contract W-31-109-ENG-38. 

The multiconfiguration Dirac-Fock (MCDF) method is used 
to calculate excitation energies, Lande g values, and hyperfine- 
structure (hfs) constants for the lowest multiplets of the 4f/sup N/ 
6s? configurations of neutral rare-earth atoms. Although no adjusta- 
ble parameters are used, the results are in rather good agreement 
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with experiment. The calculated excitation energies and dipole hfs 
constants (using the known moment valves) differ from experiment 
by typically 5%, and the g values by 0.1%. Relative to quadrupole 
moment values determined from muonic-atom hfs or Coulomb exci- 
tation, the calculated electric-quadrupole hfs is typically (30 +- 
2)% too large, consistent with a Sternheimer shielding factor (not 
included in the MCDF calculations) of R/sub 4f/ = + 0.23. The 
calculated J dependence for all four observables is generally in 
good agreement with experiment for the ground multiplets. Particu- 
lar cases where the MCDF results are less accurate are identified 
and discussed. 


Laboratory measurement of the S(9) pure rotation 
Saeed in H’Z. Jennings, D.E.; Rahn, L.A.; Owyoung, 
A. (Infrared and Radio Astronomy Branch, NASA/God- 
dard Space Flight Center). Astrophysical Journal, Letters to 
the Editor; 291: No. 1, L15-L18(1 Apr 1985). 

The frequency of the v = 0-0,J = 11-9 transition in mo- 
lecular hydrogen has been measured in the laboratory using stimu- 
lated Raman spectroscopy of Hz and CO in a methane-air flame. 
This is the first direct laboratory study of any of the high-J transi- 
tions in Hz which have been observed in the Orion molecular 
cloud. The Orion measurements are consistent with the laboratory 
result, although the Orion frequencies exhibit a general positive 
offset of approximately 1 cm™*. Correcting for this offset, we have 
generated a new set of ground-state parameters for He. The labora- 
tory frequency for S(9) is 2130.102(4) cm=+. 


29027 Herzberg’s impact on the physics of Rydberg 
states. Fano, U.; Lu, K.T. (Chicago Univ., IL). Canadian 
Journal of Physics; 62: 1264, 1265, 1267-1273(Dec 1984). 

Experimental investigations of atomic and molecular Ryd- 
berg states and their interpretation in the framework of the multi- 
channel-quantum-defect theory of Seaton (1966 and 1983) are re- 
viewed, with a focus on the observations and analyses of Herzberg 
during the period 1969-1983. Consideration is given to photoabsorp- 
tion by H2, atomic spectra, Rydberg spectra of atoms and mole- 
cules, emission spectra from gas discharges, core effects on transi- 
tions between Rydberg states of H2 and D2, and Rydberg spectra 
of unstable molecules. 23 references. 
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29028 (AD-A—150944/7/XAB) Experimental investiga- 
tion of neutral-plasma beam propagation across a magnetic 
field. Final report. Spight, C.; Miller, R.W. (AMAF Indus- 
tries, Inc., Columbia, MD (USA)). 23 Sep 1984. 79p. NTIS, 
PC A05/MF AOl. 

The conversion, described herein, of a pre-existing Hyperve- 
locity Plasma Generator Facility to operate in a regime of impor- 
tance to particle-beam research was completed. The facility is now 
capable of producing a plasma flow-magnetic field environment 
that in a scaled manner simulates the exoatmospheric propagation 
of a plasmoid across the geomagnetic field. A full set of flow and 
field diagnostics were implemented and calibrated. It includes mag- 
netic field probes for the slowly varying transverse background and 
the fast varying motionally induced fields, a laser schliren system 
for monitoring density gradient structure of the beam and time-of- 
flight fast photodiode probes for beam velocity measurements. Port 
access is available for monitoring directly electrostatic or electro- 
magnetic fields associated with beam propagation. In tandem with 
experimental activity a theoretical analysis effort has been initiated, 
an interaction with theoreticians at Los Alamos Scientific Labora- 
tory, which intends a significant contribution to the stability analy- 
sis of a bounded plasma beam which can exhibit polarization and/ 
or diamagnetic effects. No satisfactory theory or numerical simula- 
tions are currently available for that intrinsically three-dimensional 
dynamics. 
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29029 (AD-A—151052/8/XAB) Propagation of sound in 
matter. Annual report No. 1, 1 January-31 Decem- 


ber 1984, Rudnick, I. (California Univ., Los Angeles (USA). 
Dept. of Physics). 31 Dec 1984. 10p. NTIS, PC A02/MF 
AOl. 


The most important results of three contract projects are de- 
scribed. (I) Self-Trapping Hydrodynamic Soliton: the major effort 
was to measure the amplitude-dependent properties of the soliton. 
(il) Subharmonics, Bifurcations, Quasiperiodicity, and Chaos in 
Continuous Media: in the first publication of results in the Fall of 
1981 we reported many observed subharmonic spectra were report- 
ed; most of the fundamental subharmonics had frequencies that 
could not be reached by a period-doubling cascade; out of an ob- 
served group of 16, only 3 could be reached by period doubling. 
Many more measurements were made since then and the situation 
remains unchanged. (III) Sound Propagation In Superfluid Helium 
With Partially Locked Normal Component: extensive past experi- 
ence with this mode will be used to measure the details of the tran- 
sition from ordinary (or first) sound propagation to fourth sound 
propagation; it is expected that the results will be of great interest 
to the general problem of the multiple scattering of sound in a 
random porous medium. 


29030 (FRNC-TH—1554) Study of the stationary magne- 
tohydrodynamics equations and their approximation by finite 
elements. Dominguez de la Rasilia, J.M. (Paris-6 Univ., 75 
(France)). Jun 1982. 183p. (In French). NTIS (US Sales 
Only), PC A09/MF AO1. File Number DE85751083. 

The description of the incompressible viscous conductive 
fluid, in an OMEGA domain, is given by Navier-Stokes equations 
coupled with the Maxwell equation system. The steady-state prob- 
lem has been studied in a rather general frame. Equation of magne- 
tohydrodynamics are introduced and slightly modified for mathe- 
matic study. Weak solution existence results are showed and suffi- 
cient conditions of the solution unicity are given. Some regularity 
results in Sobolev spaces of weak solutions are given. A general 
theory of approximation is developed. In this frame, a finite ele- 
ment method for solution approximation under unicity conditions is 
proposed. In the case of the 2sup(1/2) dimension a composite finite 
element method is proposed. The case of the dimension 2 does not 
present difficulties; then it has not been studied numerically. For 
the first method, results of optimal order of convergence for the 
finite element method studied are given. 


29031 (IC—84/63) Image force on the dislocation near a 
finite length crack tip. Lung, C.W.; Wang, L. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jun 1984. 
7p. NTIS (US Sales Only), PC A02/MF A01. File Number 
DE85701165. 

The image force on the dislocation near an elliptical hole 
was calculated by a conformal mapping technique. Allowing one 
axis of the ellipse to dwindle to zero, the finite length crack limit 
solution was obtained. 


29032 (IC—84/68) Interaction of a dislocation with a 
crack, Lung, C.W. (International Centre for Theoretical 
Physics, Trieste (Italy)). Jun 1984. 9p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE85701 166. 

The interaction of a dislocation with a crack is calculated 
using the conformal mapping technique. It is found that the image 
force exerted by the semi-infinite crack on a dislocation located on 
the real axis is -Ab?/4xi and that the image force exerted by the 
finite length crack depends on the location of the dislocation and 
on the length of the crack. 


29033 (iC—84/86) Surface polariton reflection and trans- 
mission at a rough surface. Nkoma, J.S. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1984. 9p. 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE85701161. 

A study of surface polariton electric fields incident on a peri- 
odic rough surface is done. Expressions for the components of the 
diffuse reflected and transmitted fields are calculated to first order 
in the roughness amplitude. The frequency dependence of the re- 
flection and transmission factors is found to have a structure within 
the surface polariton frequency range. Results are illustrated by a 
rough surface GaP-vacuum system. 
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29034 (IC—84/95) Moessbauer Spectroscopy in Egyptian 
and Qatari steel industry. Eissa, N.A. (International Centre 
for Theoretical Physics, Trieste (Italy)). Jul 1984. 13p. 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE85701167. 

This paper gives an example of applying the Moessbauer 
Spectroscopy (MS) in steel industry in both Egypt and Qatar. The 
author carried out the measurements at the Moessbauer laboratories 
in Al-Azhar University and in Qatar University. Measurements 
were carried out on the raw materials and the products. It was pos- 
sible to check the characteristics of the products at each stage and 
also the efficiency of its production. The mechanism of formation 
could be followed. The analysis of M spectra of plain carbon steel 
provides information on the different phases, reveals the effect of 
quenching, shows the effect of the interstitial carbon atoms and 
their movement during tempering. Order disorder transformation, 
solid solubility limits and texture of materials are mentioned. 


29035 (IC—84/98) Quantum fluctuation of the order pa- 
rameter in polyacetylene. Su Zhao-bin; Wang Ya-xin; Yu Lu. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jul 1984. 1lp. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85701168. 

The effects of the lattice quantum fluctuation upon the order 
parameter in the Peierls systems are studied by using the Green's 
function technique. The order parameter is reduced but survives 
the quantum fluctuations in agreement with the Monte Carlo simu- 
lations. 


29036 (IC—84/114) Generalized diffusion and quasi-elas- 
tic scattering widths in two-dimensional systems. Chaturvedi, 
D.K.; Tosi, M.P. (International Centre for Theoretical 
Physics, Trieste (Italy)). Aug 1984. 20p. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE85701162. 

The paper presents approximate calculations of dimensiona- 
lity and lattice symmetry effects in the wave vector and frequency 
dependent diffusional response of disordered lattices. Numerical re- 
sults are given and comparatively discussed for the tracer diffusion 
correlation function and the quasi-elastic incoherent scattering 
width in triangular, simple square and simple cubic lattices, only 
the restriction of double occupancy avoidance being taken into ac- 
count. The quasi-elastic coherent scattering width is estimated for a 
triangular system possessing liquid-like structural disorder by means 
of the simple inclusion of a spread in jump lengths around a pre- 
ferred set of jumps. Qualitative contact is made with recent neutron 
scattering experiments on alkali-metal graphite intercalation com- 
pounds. 


29037 (iC—84/123) Vibrational properties of 
Nisub(x)Ptsub(1-x) alloys. Mookerjee, A.; Singh, R.P. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)). 
Aug 1984. 26p. NTIS (US Sales Only), PC A03/MF AOl. 
File Number DE85701163. 

The augmented space technique introduced by one of us 
(Mookerjee 1973) is used here to study the vibrational properties of 
Nisub(x)Ptsub(1-x) alloys at various concentrations. The 1CPA has 
proven to give results in poor agreement with experiment. Strong 
disorder in both mass and force constant has been quoted as respon- 
sible. Our CCPA results confirm this and are found to be in much 
better agreement. We incorporate statistically correlated diagonal 
and off-diagonal disorders correctly, as well as the force constant 
sum rules. 


29038 (IC—84/132) Density-wave theory of classical 
Wigner crystallization. Rovere, M.; Tosi, M.P. (International 
Centre for Theoretical Physics, Trieste (Italy)). Aug 1984. 
25p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE85701156. 

The density-wave theory of freezing, developed by Ramak- 
rishnan and Yussouff for classical liquids, is analyzed in detail in re- 
lation to the crystallization of a classical plasma on a neutralizing 
background into a body-centered cubic lattice. It is first pointed out 
that the equilibrium between solid and liquid at coexistence is main- 
tained in this model system by interfacial dipole layers. The micro- 
scopic theory is then re-examined in order to establish full contact 
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with the thermodynamic treatment of the phase transition. Micro- 
scopic calculations of the coexistence point require a knowledge of 
the liquid structure as a function of the Coulomb coupling strength 
and alternative theories of structure are comparatively examined in 
the present context against computer simulation data. Calculations 
are presented for the phase transition at constant density, which 
demonstrate a quantitatively important role of couplings between 
some of the order parameters of the transition. A lower limit is ob- 
tained for the magnitude of the Coulomb coupling strength at coex- 
istence, which is not far from the best available estimate from com- 
puter simulation data on the Helmholtz free energies of the two 
phases. 


29039 (iC—84/134) Surface states and adsorption in an 
external electric field. Steslicka, M.; Radny, M. (Internation- 
al Centre for Theoretical Physics, Trieste (Italy)). Aug 
1984. 8p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85701157. 

The effect of an external electric field positive and negative 
on the Tamm- and adsorption-like states is studied for the one-di- 
mensional delta-well crystal. It was found that the adsorption-like 
states contrary to the Tamm-like states are very sensitive to the 
presence of an electric field. A positive electric field does not really 
influence the localization properties of the states; a negative electric 
field, however, changes the Tamm- and adsorption-like states into 
virtual states. 


29040 (IC—84/146) Localized electronic states: the small 
radius potential approximation. Steslicka, M.; Jurczyszyn, L. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Sep 1984. 14p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85701158. 

Using a quasi three-dimensional crystal model we investigate 
the localized electronic states, generated by the crystal surface cov- 
ered by foreign atoms. Two such states are found in the first forbid- 
den energy gap and, because of their localization properties, called 
the Tamm-like and adsorption-like states. Using the small radius po- 
tential approximation, the properties of both types of states were 
discussed in detail. 


29041 (IC—84/149) Microscopic theory of the lattice dy- 
namics of fcc lanthanum. Oli, B.A.; Ononiwu, J.S. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Sep 
1984. 10p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE85701164. 

We report here a theoretical calculation of the lattice dy- 
namics of the rare-earth metal Lanthanum in its foc B-phase. The 
effect of the d-f hybridization between the valence and the unoccu- 
pied 4f band is incorporated in this scheme by the renormalization 
of the 1 = 3 well depth of the Heine-Abarenkov type of pseudopo- 
tential used. A good agreement is obtained between the theory and 
experimental result of phonon dispersion curves within the frame- 
work of a microscopic theory. 


29042 (IC—84/153) Surface states in one-dimensional 
chain of atoms, Steslicka, M. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Sep 1984. 7p. NTIS (US 
Sales Only), PC A02/MF A0l1. File Number DE85701159. 
The aim of this paper is to employ the small radius potential 
approximation, also known in the scattering theory as the effective- 
range or shape-independent approximation, for studying the Energy 
E of an electron in an infinite crystal for E > 0 and constructing a 
semi-infinite crystal model for investigating the surface states. 


29043 (IC—84/161) Some speculations on the critical ex- 
ponents and fractal dimensionalities relevant to realistic spin 
glass alloys. Mookerjee, A. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Sep 1984. 4p. NTIS (US 
Sales Only), PC A02/MF AOl1. File Number DE85701160. 

The problem of spin-glass to ferromagnetic transition with 
increasing concentration is then one of the familiar nearest neigh- 
bour percolation but on the background of IIC. In the regime p 
<= psub(c) at T = Tsub(g)(p), the IIC forms a fractal back- 
ground on which ferromagnetic percolation takes place. The equiv- 
alent statement is that the mobility edge Jsub(c)(p) moves outwards 
as p increases and at a critical psub(c) coincides with the band edge 
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Jsub(B). At and above these concentrations the mode with highest 
energy is extended and we have the familiar paramagnetic to ferro- 
magnetic transition as temperature is lowered across Jsub(B)/ 
ksub(B). Ths phgued SoMa Gt atine-e Set de toee 
parent as in the case of the cluster percolation ideas. To this date 
no reliable estimates of the behaviour of Jsub(c)(p) as a function of 
p, for a purely off diagonal random matrix J(R) have been made. 


29044 (LA-UR—85-1094) Characteristics of a numerical 
fluid dynamics simulator. Winkler, K.H.A.; Norman, M.L.; 
Norton, J.L. Alamos N: National Lab., NM (U: (USA)). 1985. 
Contract W-7405-ENG-36. ae (CONF. 4508179— 1). 
NTIS, PC A02/MF A0Ol; G File Number 
DE85009602. 

From Symposium on architectures and the future 
of scientific i 

John von 


algorithms, 
; Austin, TX, USA (18 Mar 1985). 
en’ scientists and 


G 

and storage) of the NFDS be defined by the maximum rate at 
which the researcher can absorb the results of his/her simulation, 
thus establishing an impedance match between man and machine, 
(b) that the NFDS off-load from the researcher's brain in every 
way possible the routine tasks of data analysis that can be done 
automatically, and (c) that the NFDS is operated as a dedicated ex- 
periment 


NFDS, using problems of current interest in fluid dynamics as ex- 
amples. 


20045 (UCID—20418) Two-dimensional simulation of in- 
stability growth due to shocks. Crowley, W.P. (Lawrence 


PC A03/MF AO1; 1; 

GPO Dep. File Number D 185011869. 
In this note we report on 2D calculations of im- 

i fluids. The results of 


layer computation. Mansour, N.N. 
Labs., Livermore, CA). AIAA Paper; No. 85-0372, vp(1985). 
(CONF-850136—). 
From 23. AIAA aerospace sciences meeting; Reno, NV, 
eS 
hybrid numierical scheme is presented to compute turbu- 
sau. Mesos psi AE eel de late ay eames oe ee 
vorticity and continuity equations and are to be solved in a given 
domain. The scheme divides the domain into two regions and uses 
a Lagrangian method in one region and an Eulerian method in the 
other. The two regions interact through the boundary separating 
them and the influence of the vorticity field in one region on the 
other region is accounted for by solving for 
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interactions of two vortices in a square box. The solution obtained 
with this new method agrees with the solutions obtained using an 
Eulerian method, a vortex-in-cell method, and a grid-free vortex 


growth of the momentum thickness is found to be linear with the 
downstream distance. Self-similarity of the mean velocity and tur- 
bulence intensities profiles is observed. Comparison of these profiles 
with experimental data shows good agreement. 


29047 Experimental investigation of an unsteady ¢ 2 
busting flow in a pulse combustor. Keller, J.O.; Saito, K. 
New York, NY; American Institute of Aeronautics and As- 
tronautics (1985). 10p. (CONF-850136—). 
From 23. AIAA aerospace sciences meeting; Reno, NV, 
USA (14 Jan — 
Pulse combustion devices exhibit exceedingly high thermal 
efficiency and very low pollutant emission when used in heating 
applications. Application of these heating devices has been limited, 
however, because of a lack of understanding of the fundamental 
conieines physical and chemical processes governing pulse com- 
bustors. An experimental research program has been initiated at 
Sandia National Laboratories to develop such insight. This paper 
reports the results of an experiment studying the effects of changing 
heat release and pressure pulsations on the fluid dynamics in the 
combustion chamber of a square pulse combustor. Using a two- 
color laser Doppler velocimeter (LDV) as a diagnostic tool, this 
study indicates that the fluid dynamics in the combustion chamber 
are strongly affected by pressure pulsations and are weakly affected 
by a change in the heat release rate. 


Dynamic alignment and selective decay in MHD. 
Matthecus, W.H.; Montgomery, D. (College of William and 
Mary, Williamsburg, VA). pp 285-291 of Statistical physics 
and chaos in fusion plasmas. New York, NY; John Wiley 
and Sons, Inc. (1984). 

Under some circumstances, incompressible magnetohydro- 
dynamic turbulence will evolve toward a state in which the veloci- 
ty fields and magnetic fields are aligned or anti-aligned. We pro- 
pose a mechanism for this effect and illustrate with numerical com- 
putations. Under some other circumstances, the energy appears to 
decay selectively toward a minimum energy state in which the ki- 
netic energy has disappeared. It has not been possible so far to 
identify a boundary in the phase space which divides the two re- 
gimes. 


Adaptive mesh refinement for 1-dimensional gas 

Hedstrom, G.; Rodrigue, G.; Berger, M.; Oliger, 
J. (Lawrence Livermore National Lab., CA). pp 43-47 of 
Scientific computing. Stepleman, R. (ed.). Amsterdam, 
Netherlands; North-Holland Publishing Company (1983). 
Contract W-7405-ENG-48. 

An adaptive grid method is developed and used to solve the 
1-dimensional equations of gas dynamics. A description of the data 
structure tree formed by the locally refined grids is given. This is 
followed by two numerical examples. 6 references, 7 figures. 
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29050 (LBL—18571) Workshop on Lar symme- 
try breaking: proceedings. Hinchliffe, I. (ed.). (Lawrence 
Berkeley Lab., CA (USA)). Oct 1984. Contract AC03- 
716SF00098. 87p. (CONF-8406190—). NTIS, PC A05/MF 
A01; 1; GPO me File Number DE85004444. 

From Theoretical workshop on electroweak symmetry 
breaking at the superconducting super collider; Berkeley, CA, USA 
(4 Jun 1984). 

A workshop on electroweak symmetry breaking 
at the Superconducting Supercollider was held at Lawrence Berke- 
ley Laboratory, June 4-22, 1984. The purpose of the workshop was 
to focus theoretical attention on the ways in which experimentation 
at the SSC could reveal manifestations of the phenomenon responsi- 
ble for electroweak symmetry breaking. This issue represents, at 
present, the most compelling scientific argument for the need to ex- 
plore the energy region to be made accessible by the SSC, and a 
major aim of the workshop was to involve a broad cross section of 
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particle theorists in the ongoing process of sharpening the require- 
ments for both accelerator and detector design that will ensure de- 
tection and identification of meaningful signals, whatever form the 
electroweak symmetry breaking phenomenon should actually take. 


Separate entries were prepared for the data base for the papers pre- 
sented. 
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REFER ALSO TO CITATION(S) 28479, 28559, 28590, 29147, 29152, 29161, 
29168, 29227 


29051 (BNL—36111) Search for neutrino oscillations at 
the Brookhaven AGS. Ahrens, L.A.; Aronson, S.H.; Connol- 
ly, P.L.; Gibbard, B.G.; Murtagh, M.J.; Murtagh, S.J.; 
Terada, S.; White, D.H.; Callas, J.L.; Cutts, D. (Brookha- 
ven National Lab., Upton, NY (USA); Brown Univ., Provi- 
dence, RI (USA). Dept. of Physics; National Lab. for High 
Energy Physics, Oho, Ibaraki (Japan); Osaka Univ., Toyon- 
aka (Japan). Dept. of Physics; Pennsylvania Univ., Philadel- 
phia (USA). Dept. of Physics; State Univ. of New York, 
Stony Brook (USA). Dept. of Physics). 20 Feb 1985. Con- 
tract AC02-76CH00016. 12p. (CONF-8410224—7). NTIS, 
PC A02/MF AO01; GPO Dep. File Number DE85009766. 

From AIP conference on neutrino mass and gauge structure 
of weak interaction; Cable, WI, USA (24 Oct 1984). 

We report on a search for neutrino oscillations of the type 
nu/sub p./ — nu/sub e/ in a detector located an effective distance 
of 96m from the neutrino source in the wide band neutrino beam at 
the Brookhaven AGS. No excess of electron events was observed. 
The resulting upper limit on the strength of the mixing between 
nu/sub p/ and nu/sub e/ in the case of large mass difference Am? 
= absolute value m:? - mg? between the neutrino mass eigenstates 
m; and mp is sin?2a S 3.4 x 107° at 90% CL. The corresponding 
upper limit for small mass difference is Am*sin2a < 0.43 eV? 9 
refs. 


29052 (BONN-HE—84-27) Recent results in photopro- 
duction with real and virtual photons. Diekmann, B. (Bonn 
Univ. (Germany, F.R.). Physikalisches Inst.). Oct 1984. Sp. 
(CONF-840757—28). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE85750994. 

From 22. international conference on high energy physics; 
Leipzig, German D.R. (19 Jul 1984). 

An overview of recent experimental results on soft photon- 
hadron-interactions is given. It contains results on inclusive photo- 
production of rho and w-mesons, hyperons and the totally inclusive 
reaction: yp -> Xp. Results on the search for radially excited vec- 
tormesons and on the determination of the radiative width of the 
rho- meson are updated. An improved measurement of the pion 
form factor and a test of Vector-Meson-Dominance in case of virtu- 
al photons (vertical strokeq?vertical stroke <= 25 GeV?) will be 
presented. : 


29053 (CEA-CONF—7254) Muon capture in hydrogen. 
Martino, J. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France)). Apr 1984. 29p. (CONF-840435— 
2). NTIS (US Sales Only), PC A03/MF A0O1. File Number 
DE85751027. 

From International school of nuclear physics - nuclear and 
subnuclear degrees of freedom and lepton nucleus scattering course; 
Erice, Trapani, Italy (8 Apr 1984). 

In this lecture I will mainly speak about the recent results 
obtained by the Saclay-CERN-Bologna (SCB) collaboration on the 
muon capture rate at rest in liquid hydrogen. In the first talk I shall 
first briefly remind the theoretical description of the capture proc- 
ess, then describe the experimental difficulties and procedures and 
finally present the results obtained. In the second talk I shall com- 
pare them to other capture experiments on the proton and present 
the informations that are provided by muon capture in hydrogen, 
especially for the PCAC hypothesis, the second class currents and 
the p-e universality. Finally I shall present the possible muon cap- 
ture experiments on the proton that could still be undertaken in 
order to improve our present knowledge of the subject. 
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29054 (CEA-N—2400) Semi-leptonic decays of 
“Charmed” and Beautiful” hadrons in e* e~ annihi- 
lation at Vs = 14, 22 and 34 GeV in the center of the mass. 
Pamela, J. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France); Paris-11 Univ., 91 - Orsay 
(France)). Aug 1984. 254p. (In French). NTIS (US Sales 
Only), PC A12/MF A01. File Number DE85751577. 

The semi leptonic decays of “Charmed” and "Beautiful" ha- 
drons have been studied, using the CELLO detector implemented 
at the ete” storage ring PETRA. Muons and electrons are 
searched as decay products among the multi-hadronic events. The 
Psub(t) spectra of candidates (Psub(t) being the transverse momen- 
tum with respect to the event axis) allow a separation of the b and 
c quark contributions, and a measurement of the semi-leptonic 
branching ratios. The influence of the fragmentation on our results 
is discussed. The fragmentation functions of the heavy c and b 
quarks seem to be harden than those of the light u, d and s quarks. 


29055 (CERN-EP—82-107) Status and first results from 
the UA2 experiment. Jenni, P. (Bern Univ. (Switzerland); 
European Organization for Nuclear Research, Geneva 
(Switzerland); Niels Bohr Inst., Co gen (Denmark); 
Paris-11 Univ., 91 - Orsay (France). . de l’Accelerateur 
Lineaire; Istituto Nazionale di Fisica Nucleare, Pavia 
(Italy); CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France)). 17 Jul 1982. 25p. (CONF- 
8206136—6). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE85901010. 

From Conference on physics in collision (ion atom collisions 
with accelerators); Stockholm, Sweden (2 Jun 1982). 

The UA2 detector was recently installed at the CERN SPS 
anti p p Collider. First data on anti p p collisions at an energy of 
Vs = 540 GeV were recorded at the end of 1981. The first results 
reported here on inclusive neutral and charged particle production 
were obtained with a single arm spectrometer at 90° production 
angle. 14 refs., 9 figs. 


29056 (CERN-EP—82-112) Investigations on baryonium 
and other rare p anti p annihilation modes using high-resolu- 
tion 70 spectrometers (PS182). Fransson, K.; Adiels, L.; 
Backenstoss, G.; Bergstroem, I.; Carius, S.; Charalambous, 
S.; Findeisen, C.; Kerek, A.; Pavlopoulos, P.; Repond, J. 
(Basel Univ. (Switzerland). Inst. fuer Physik; Forskningsin- 
stitutet foer Atomfysik, Stockholm (Sweden); Milan Univ. 
(Italy). Dipartimento di Fisica). 22 Jul 1982. 8p. (CONF- 
8205103—14). NTIS (US Sales Only), PC. A02/MF AO1. 
File Number DE85901046. 

From Workshop on physics at LEAR with low energy 
cooled antiprotons; Erice, Italy (9 May 1982). 

Topics include the gamma-ray spectrum associated with the 
p anti p annihilation, some easily detectable possible decay channels 
of baryonium, and the direct production of gamma-rays in the 
normal annihilation process. Topics covered include the proposed 
physics, the detector system, and count rate problems. The high 
anti p flux of the Low-Energy Antiproton Ring (LEAR) will result 
in a correspondingly high trigger rate. The search for exotic states 
below the p anti p threshold has yielded a few candidates for such 
states, as supported by experiments on the CERN Proton Synchro- 
tron (PS) conducted by the Basel-Karlsruhe-Stockholm-Strasbourg- 
Thessaloniki Collaboration. 


29057 (CERN-EP—83-104) Anti AO polarization meas- 
urements in anti p p interactions at VS = 31 GeV. Chauvat, 
P.; Erhan, S.; Hayes, K.; Smith, A.M.; Vazeille, F.; Bonino, 
R.; Cousins, R.; Ellett, J.; Kroll, I.J.; Medinnis, M. (Europe- 
an Organization for Nuclear Research, Geneva (Switzer- 
land); California Univ., Los Angeles (USA); CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France); 
Clermont-Ferrand-2 Univ., 63 - Aubiere (France)). 2 A . 
1983. 10p. (CONF-830718—36). NTIS (US Sales Only), 
A02/MF AO1. File Number DE85901029. 

From International Europhysics conference on high energy 
physics; Brighton, UK (20 Jul 1983). 

The polarization of anti A°’s and A°’s produced in anti p P 
and pp interactions, respectively, has been measured in an experi- 
ment at the CERN Intersecting Storage Rings. The products of the 
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asymmetry parameter and polarization in the two cases are ob- 
served to have opposite sign and approximately the same magni- 
tudes. 


29058 (CERN-EP—83-143) Muon-electron universality 
wwe Cipueiaiten tot Weaker eae. Oe (Euro- 
a m for Nuclear Research, Geneva (Switzer- 
d)). 8 Sep I 1983. 12p. (CONF-830833—29). NTIS (US 
Sales Only) P PC A02 A01. File Number DE85901005. 
From International conference on nuclear physics; Florence, 
Italy e Aug 1983). 

luon capture in hydrogen in general is discussed, taking 
into eine recent experimental results obtained by the Saclay-Bo- 
logna-Cern collaboration working in Saclay on the capture process 
» + p =n + nup (t/sub n/ = 5.2 MeV) observed by stopping 

negative muons in liquid hydrogen. 19 refs., 3 figs. 


(CERN/EP—84-84) Observation of polarization in 
diffractive dissociation p — A° + K* at the CERN-ISR. 
Erhan, S.; Hayes, K.; Smith, A.M.; Meritet, L.; Reyrolle, 
M.; Vazeille, F.; Bonino, R.; Castellina, A.; Medinnis, M.; 
Schlein, P.E. (European Organization for Nuclear Research, 
Geneva (Switzerland). Clermont-Ferrand-2 Univ., 63 - Au- 
biere (France); California Univ., Los Angeles (USA); CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). 18 Jul 1984. 9p. (CONF-840757—31). NTIS (US 
Sales Only), PC Ai A01. File Number DE85901025. 

From 22. international conference on high energy physics; 
Leipzig. German D.R. (19 Jul 1984). 
A polarization of -(36.1 +- 4.5)% is observed for A°’s pro- 
duced in diffractive dissociation, pp > (A° + K*)p, with Vs = 63 
GeV at the CERN Intersecting Storage Rings. 


29060 (CERN-EP—84-140) Results from PS 172. Dalla 
Torre-Colautti, S.; Linssen, L. (Geneva Univ. (Switzerland). 
Dept. de Physique Nucleaire et Corpusculaire; Istituto Na- 
zionale di Fisica Nucleare, Trieste (Italy); Trieste Univ. 
(italy) Nationaal Inst. voor Kernfysica en Hoge-Energiefy- 
ica (NIKHEF), Amsterdam (Netherlands); Mary 
Coll. London (UK); Surrey os ors (UK)). 18 7 
1984. 1 . (CONF-840795—6). NTIS (US Sales Only), PC 
A AO1. File Number DE85901022. 

From 7. symposium on antiproton interactions; 
Durham, UK (9 Jul 1984). 

We report on the results of an anti p p high statistics total 
cross-section measurement between 388 and 599 MeV/c in small 
momentum steps showing no evidence for the S-meson and on the 
preliminary data obtained measuring the elastic anti p p differential 
cross-section at small scattering angles at 204, 233, 272 and 545 
MeV/c. 16 refs. 


29061 (CERN-EP—84-158) ~—— with p anti p atoms 
at LEAR. Gastaldi, U. (European Diaelenion for leodlenr 
Research, Geneva (Switzerland)). 23 Nov 1984. 2Ip. 
(CONF-840786—6). NTIS (US Sales Only), PC A02 
A01. File Number DE85900500. 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

The study of the physics of the p anti p atom (annhilation, 
spectroscopy, and cascade) looks very promising as an approach to 
fundamental points of strong, electromagnetic, weak, and even 
gravitational interactions. The CERN low-energy antiproton ring 
(LEAR) facility offers unique possibilities for this program to be 
carried out. We give a brief introduction to LEAR, an overview of 
the first results of the experiments being done there on protonium 
spectroscopy, and illustrate a line of development for high-resolu- 
tion spectroscopy of the p anti p atom. 59 refs., 13 figs. 


29062 (CERN-EP—84-165) Nucleus-nucleus collisions at 
high energies. Faessler, M.A. (European Organization for 
Nuclear Research, Geneva (Switzerland)). 4 Dec 1984. 56p. 
(CONF-8409225—2). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE85900482. 

From Colloquium on heavy ion collisions; Cargese, France 
(2 Sep 1984). 
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These lectures review nucleus-nucleus interactions at high 
energy (E/sub inc/ > 10 GeV per nucleon). The data were ob- 
tained from experiments with cosmic rays and with light ions at the 
CERN Intersecting Storage Rings. Various results (multiplicities, 
distributions in longitudinal and transverse momentum, and particle 
composition) are discussed and compared with corresponding re- 
sults in pp and pA interactions and with theoretical expectations, to 
show the frontier region between explored land (claimed as under- 
stood) and unknown land (waiting with potential surprises). The 
review ends with an outlook on experiments proposed for future 
ion beams at the CERN Super Proton Synchrotron and the BNL 
Alternating Gradient Synchrotron. 72 refs. 


29063 (CONF-830140—10) Study of soft (pp) interactions 
and comparison with (e* e~ ) and DIS. Basile, M.; Bonvicini, 
G.; Romeo, G.C.; Cifarelli, L.; Contin, A.; Curatolo, M.; 
D‘Ali, G.; Papa, C.D.; Esposito, B.; Giusti, P. (Euro 
Organization for Nuclear Research, Geneva (Switzerland); 
Bologna Univ. (Italy). Ist. di Fisica; Istituto Nazionale di 
Fisica Nucleare, Frascati (Italy). Lab. Nazionale di Frascati; 
Istituto Nazionale di Fisica Nucleare, Bologna (Italy)). 28 
Mar 1983. 13p. NTIS (US Sales Only), PC A02/MF AOI1. 
File Number DE85901013. 

From 18. Rencontre de Moriond conference; La Plagne, 
France (23 Jan 1983). 

The multiparticle hadronic systems produced in low-p/sub 
T/ (pp) interactions are studied removing leading protons. This 
new method of analysis makes it possible to show the existence of 
very close similarities between soft (pp) interactions and hard proc- 
esses (ete, DIS). The possible future developments of this re- 
search are also indicated. 25 refs. 


29064 (DESY—84-099) Recent results on the reactions 
yy->eta’, Ao, (57r)° and upper limits on yy->rho°w and yy- 
>a production. Grunhaus, J. (Deutsches Elektronen-Syn- 
chrotron (DESY), Hamburg (Germany, F.R.)). Oct 1984. 


(D 
12p. (CONF-8406183—11). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE85750991. 
From 15. international symposium on multiparticle dynamics; 
Lund, Sweden (11 Jun 1984). 


Values are presented for the radiative widths, 
GAMMAsub(yy)(eta’) and GAMMAsub(yy)(Ao) and for the tran- 
sition form factor of the eta’ meson. The cross section for the proc- 
ess yy -> 2m 7° is given. Upper limits for the reactions yy -> 
tho°w and yy -> oq are set and the relevance of these limits to 
models which explain the enhancement at threshold for the process 
YY -> tho°rho’ is discussed. 


29065 (DESY—84-101) Investigation of the process 
e*e"->p* py. Behrend, H.J.; Buerger, J.; Criegee, L.; 
Fenner, H.; Franke, G.; Meyer, J.; Schroeder, V.; Sindt, H.; 
Timm, U.; Winter, G.G. (Deutsches Elektronen-Synchro- 
tron (DESY), Hamburg (Germany, F.R.)). Oct 1984. 20p. 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE85750990. 

The reaction ete™ -> p* sy has been studied with the 
CELLO detector at the PETRA storage ring. Data have been col- 
lected from Vs = 14 GeV up to 46.8 GeV. In a Dalitz plot analy- 
sis of the data, good agreement is found with QED for Vs = 14 
and 22 GeV, while an excess of events is observed for Vs > 33 
GeV and for py masses above 30 GeV. The excess could be due to 
a Statistical fluctuation, however with a probability at the 107° 
level. 


29066 (DESY—84-103) Study of final states with four 
charged leptons in e* e~ interactions. Behrend, H.J.; Buerger, 
J.; Criegee, L.; Fenner, H.; Franke, G.; Meyer, J.; Schroe- 
der, V.; Sindt, H.; Timm, U.; Winter, G.G. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.)). Oct 1984. 19p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85750988. 

Electron-positron interactions producing the final states 
ete-ete™, ete" wtp, ete” tau*tau™ and p*tp-ptp have been 
studied in the CELLO detector at PETRA. Results are presented 
on 10 events where the four particles emerge at large angle (> 
23°) with respect to the beam axis. Comparison is made with QED 
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predictions, and an indication is found for an excess of events 
where all 1* 1~ masses (1 = e,p,tau) are large. 


29067 (DESY—84-112) Search for supersymmetric part- 
ners of electrons. Bartel, W.; Becker, L.; Bowdery, C.; 
Cords, D.; Felst, R.; Haidt, D.; Knies, G.; Krehbiel, H.; 
Meinke, R.; Naroska, B. (Deutsches Elektronen-Synchro- 
tron (DESY), Hamburg (Germany, F.R.)). Dec 1984. 17p. 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE85751506. 

A search for the supersymmetric partners of the electron 
was made assuming different photino masses. If both types of scalar 
electrons have an equal mass and the photino is massless, then the 
lower limit of the scalar electron mass was found to be 25.2 GeV/ 
c?, whereas, if the scalar electrons have different masses, the lower 
limits is 21.8 GeV/c? 


29068 (DESY—84-113) Search for scalar muons. Bartel, 
W.; Becker, L.; Bowdery, C.; Cords, D.; Felst, R.; Haidt, 
D.; Knies, G.; Krehbiel, H.; Meinke, R.; Naroska, B. (Deut- 
sches Elektronen-Synchrotron (DESY), Hamburg (Germa- 
ny, F.R.)). Dec 1984. 15p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85751504. 

The supersymmetric partner of the muon was searched for 
in a systematic way. No candidate was found and 95% CL limits 
on its mass were given for different cases. If it is stable, the limit is 
20.9 GeV/c? If it decays into a muon and an invisible low mass 
particle, the limit is 20.3 GeV/c? If it decays into a muon and an 
unstable neutral particle which decays further into a photon and an 
invisible massless particles, the limit is 19.2 GeV/c. 


29069 (DOE/ER/01195—496) Production of K* K~ and 
ppbar pairs in high energy photoproduction. Olszewski, C.J. 
(Illinois Univ., Urbana (USA). Dept. of Physics). 1985. Con- 
tract AC02-76ERO1195. 202p. (COO—1195-496). NTIS, PC 
A10/MF A01; GPO Dep. File Number DE85011214. 

Thesis. 

Using the Fermilab broad-band neutral beam and a multi- 
particle spectrometer, we have investigated the channels: photon + 
d—K*~ (ppbar) (n, p, d, or X). In K* K~ production, we make pre- 
cise measurements of the elastic phi photoproduction cross section 
between 35 GeV and 85 GeV. Between these limits, we see the 
elastic cross section rise by 25%. At K*~ masses higher than the 
phi, we see an enhancement centered at 1.72 +- .02 GeV, with a 
width of .12 +- .05 GeV. We measure the cross section to be 8.0 
+- 2.8 nb/nucleon, with an additional systematic error of 16%. 
Measurements are made of its production characteristics. The most 
probable interpretation of this state is a radial excitation of the phi, 
or phi-prime. Production of ppbar pairs is measured. The ppbar 
mass spectrum displays no obvious peaks, either in elastic or inelas- 
tic photoproduction. Limits are set for previously reported possible 
states in ppbar electroproduction, which are significantly below the 
reported cross sections. 57 refs. 


29070 (DOE/ER/01195—497) Observations of new Ca- 
bibbo suppressed decays of the D meson. Plaetzer, S.A. (Illi- 
nois Univ., Urbana (USA). Dept. of Physics). 1985. Con- 
tract AC02-76ERO1195. 156p. (COO—1195-497). NTIS, PC 
A08/MF A01; GPO Dep. File Number DE85011215. 

Thesis. 

We have searched for new decay modes of the charmed D 
meson using the Mark III detector at the SPEAR e+e- storage 
ring. Observations of four new decay modes are presented along 
with upper limits for three others. We have measured a cross sec- 
tion times branching ratio of .035 +- .008 +- .004 nb for the "color 
suppressed” decay D+ -> Phi 7+. We observe a cross section 
times branching ratio for the decay D+ -> K*Obar K+ to be .011 
+- .006 +- .001 nb. Our results indicate a failure of the color sup- 
pression mechanism in D decays. We find no evidence for the W 
exchange decay, DO -> Phi KO. 54 refs. 
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29071 (FNAL/C—85/45) Heavy quarks and CP: Mor- 
iond 1985. Bjorken, J.D. (Fermi National Accelerator Lab., 
Batavia, IL (USA)). Mar 1985. Contract AC02-76CH03000. 
2lp. (CONF-850171—1). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85010553. 

From 5. Moriond workshop on heavy quarks, flavor mixing 
and CP violation; La Plagne, France (13 Jan 1985). 

The presentations at the Fifth Moriond Workshop on Heavy 
Quarks, Flavor Mixing, and CP Violation (La Plagne, France, Jan- 
uary 13-19, 1985) are summarized. The following topics are re- 
viewed. What's New (beyond the top, top quarks, bottom quarks, 
charm quarks, strange quarks, and others); why is all this being 
done (strong interactions and hadron structure, and electroweak 
properties); and what next (facilities and can one see CP violation 
in the B-anti B system). 64 refs., 10 figs. 


29072 Se ce Study of the F, structure func- 
tion by muon deep inelastic scattering on carbon target. 
Kerris, A. (Paris-7 Univ., 75 \rance), Nov 1982. 132p. (In 
French). NTIS (US Sales Only), PC A07/MF AOl. File 
Number DE85780899. 

Deep inelastic scattering measurements of muon beam at in- 
cident energies of 120 and 200 GeV provide results on the nucleon 
structure function in the kinematic region 0.2 < x <0.7 and 20 < 
Q? < 250 (GeV/c)*. 


29073 (FVE-OEF—83-127) Main results and perspec- 
tives of investigation of polarization effects using high energy 
accelerators. Nurushev, S.B. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki te Ehnergij). 1983. 26p. (in Russian). NTIS 
(US les Only), A03/MF AOl. File Number 
DE85700676. 

Results of polarization investigations into high energy phys- 
ics are set forth. Polarization phenomena in binary reactions (elastic 
hadron-hadron scattering, reactions of charge and hypercharge ex- 
change) as well as in inclusive reactions (proton and meson reac- 
tions) are considered. Experimental data on search for P- and T- 
odd effects in strong interactions are discussed. Problems of shaping 
polarization beams and polarization targets as well as developing ef- 
fective polarimeters are briefly reviewed. 


20074 (FVE-OEF—83-202) Production of charged ha- 
drons with large transverse momentum in proton-deuteron col- 
lisions at 70 GeV. Abramov, V.V.; Baldin, B.Yu.; Buzuluts- 
kov, A.F. (Gosudarstvennyj Komitet po Ispol’ zovaniyu 
—— Ehnergii SSSR, Serpukhov. len? Fiziki Vysokikh 

i). 1983. 8p. (In Russian). NTIS: (US Sales Only), 
PC PC AGU ME AO01. File Number DE85700677. 

Submitted to the journal JETP Lett. . 

Measurements of invariant cross section are presented for 
the production of w*~, K*~, p and anti p in pd-collisions. The 
transverse momentum range for the data is 155 < 
Psub(perpendicular) <= 4.22 GeV/c at 70 GeV. The measure- 
ments were made at 90 deg in c.m.s. of the inéidént proton and a 
single nucleon at rest. The apparent difference of deuterium data 
from sum of cross sections for free nucleons are observed. 


29075 (IFVE-ONF—83-174) Inclusive charged hadron 
spectra in vA and approximately vA interactions at 
Esub(approximately v) <= 30 GeV. Baranov, D.S.; Ermo- 
laev, V.I.; Hleborad, V.I. (Gosudarstvennyj Komitet po 
Ispol'zovaniya Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
iziki Vysokikh Ehnergij). 1983. 20p. (SERP-E—107). 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE85700674. 
Submitted to the journal Sov. J. Nucl. Phys. . 
Inclusive spectra is studied of charged hadrons produced in 
v(v tilde) Freon interactions at average beam energies of about 6 
GeV. The experiment was done using the bubble chamber SCAT 
at the 70 GeV Serpukhov accelerator. In the hadronic energy 
range, W < or approximately 5 GeV, dominantly isotropic events 
have been found. The transverse momentum of the produced parti- 
cles shows no strong W?-dependence. Feynman-scaling for the in- 
variant F(Xsub(F)) structure function may be reached for W? > or 
approximately 10 GeV?, where the Z-spectra are also described by 
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the predictions of the quark-parton model in this region. All experi- 
mental data are reproduced rather well also by a Monte Carlo 
model based on ordinary phase space. 


29076 (IFVE-ONF—83-175) Limitations on neutrino os- 
cillation parameters to data of quasi-elastic scatter- 
ing in the IHEP neutrino ends Belikov, S.V.; Volkov, 
A.A.; Kochetkov, V.1; Mukhin, A.I; Sviridov, Yu.M.; 
Shestermanov, K.E. , (Gosuderstvennys Komitet po 

Ispol'zovaniyt a I eee ae bee gy Inst. 

ij). 1983. 8 Russian). (SERP- 
). ce Only), Pc A02/MF AOl. File 
Number DE857006 


Submitted to ~ aii JETP Lett. . 

Results on the limitations of inclusive vsub(w) — vsub(x) os- 
cillation parameters have been derived from the analysis of the 
IHEP-ITEP data on quasi-elastic neutrino and antineutrino scatter- 
ing obtained in the IHEP neutrino beams. The mixing 
sin? 2theta does not exceed 9x10~? (90% CL) ‘at Am? > or approxi- 
mately 15 eV?. 


29077 (INFN/AE—85/1) Soft hadronic interactions at 
the CERN colliders. Palladino, V. (Istituto Nazionale di 
Fisica Nucleare, Naples (Italy)). 21 Feb 1985. 22p. (CONF- 
8408141—6). NTIS (US Sales Only), PC A0z2, A0l. File 
Number DE85900478. 

From 4. international conference on physics in collision; 
Santa Cruz, CA, USA (22 Aug 1984). 

Our experimental knowledge of “conventional” (low trans- 
verse momentum) strong interactions has been considerably im- 
proved by the recent few years of operation of the CERN anti p 
complex. The (long awaited) comparison of anti p p and pp colli- 
sions has been possible at the ISR (31 = E/sub CM/ 3S 63 GeV), 
while the S anti p pS Collider has provided a first global picture in 
a new energy regime (E/sub CM/ = 540 GeV). Low p/sub T/ 
(large distance) strong interactions make up more than 99% of ha- 
dronic cross sections (often referred to as “minimum bias” physics, 
or “log s” physics for its weak logarithmic dependence on the cm 
energy E/sub CM/ = Vs) and have been studied by several gen- 
erations of accelerators. The understanding of the general phe- 
nomenon of hadronization and of diffractive (coherent) processes, 
in particular, is believed to be an essential ingredient of a field 
theory of multiparticle production and confinement. Only models, 
however, have been so far available as guidance. Significant theo- 
retical advances are needed in this difficult area, to escape the con- 
clusion that the phenomena involved may be intrinsically too com- 
plicated for any basic explanation. A review of experimental data 
gained at. the CERN colliders is given. 70 refs. 


(ITTEP—84(1983)) Study of charmed vector meson 
production by antineutrinos. Asratyan, A.E.; Efremenko, 
V.L; Fedetov, -  (Gosudarstvennyj ‘Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. oo 
Teoreticheskoj i Ehksperimental’n0j Fiziki). — aoe 
(US Sales Only), PC A02/MF AOIl. 

DE85700678. 

The two-stage decay D*~ — anti D°7~, anti D°—> K* 7" X 
of D*~ mesons produced by antineutrinos in the 15-ft bubble cham- 
ber is studied. For antineutrino energy above 10 GeV the rate of 
D*~ production relative to all charged current events is found to be 
0.042 +-0.13. 


29079 (JINR—1-83-895) Investigation of vector meson 
inclusive production on HYPERON installation. Bitsadze, 
G.S.; Vino lov, V.B.; Glinka, V. (Joint Inst. for Nuclear 
Research, ibna (USSR). Lab. of Nuclear Problems). 1983. 
7p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE85701193. 

Preliminary experimental data on the investigation of the 
K* +Be — phi(K°*)+X reactions at 11.2 GeV/c are presented. In 
order to study the conditions of vector meson registration the effec- 
tive mass distributions for secondary particles are analysed. It is es- 
tablished that the peak phi- and K°* mesons is reliably distin- 
guished over the background level, and spectrum shape dN/dX for 
phi meson is similar to that observed in K~ p interactions at a close 
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energy. It is shown that at some modification of the installation the 
rate of statistics acquisition will considerably increase. 


29080 (JINR—1-84-103) Search of narrow properties in 
effective mass spectra of two and three protons using the 
technique of two-meter propane chamber. Agakishiev, G.N.; 
, A.P.; Kvatadze, R R.A. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1984. 5p. 
(in Russian). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE85701187. 

Effective mass spectra of two and three protons are analysed 
in the interactions of w~ mesons at 40 GeV/c and of light relativis- 
tic nuclei at 4.2 GeV/c per nucleon with carbon nuclei using the 
techniqUe of the propane bubble chamber. The indications are ob- 
tained as to the existence of narrow properties with GITA approxi- 
mately (10-30) MeV for 1.93; 1.96 and 2.95 MeV effective masses. 
The experimental investigation of low-lying multiproton systems 
with resolution over effective mass AM< or approximately 5 MeV 
is proposed. 


29081 el Hadron jets in cumulative 
processes for wpC interactions at p=40 GeV/c. Baldin, 
A.M.; Didenko, 1 L.A.; Grishin, V.G.; Kuznetsov, A.A.; Me- 
treveli, Z.V. (Joint "Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1984. 16p. (CONF-840757— 
29). NTIS (US Sales Only), PC A AO1. File Number 
DE85701186. 

From 22. international conference on high energy physics; 
Ly, S German D.R. (19 Jul 1984). 

The production of hadron jets is studied in cumulative 7~ C 
interactions at 40 GeV/c. Collective characteristics of the jets, mul- 
tiplicity and momentum distributions of secondary particles from 
the jets are analyzed. The fragmentation functions of quarks and di- 
quarks from multiquark states for neutral strange particles are stud- 
ied. The obtained results are compared with similar 7~ p and e* e~ 
data. It is shown that all pion characteristics studied from the jets 
in cumulative w~ C interactions and e*e~ annihilation are similar. 
The quark and diquark fragmentation functions for neutral strange 
particles coincide in cumulative 7~C and mp collisions. The 
quark fragmentation functions for strange particles are also similar 
in cumulative w~ C interactions and e* e~ annihilation. 


29082 (KFKI—1984-83) Description of multiplicity distri- 
butions of negative particles in hadron (anti p,7p,K~ )-nucleus 
(i,C,S,Cu,CsI,Pb) interactions at 40 GeV/c. (Hungarian 
Academy of Sciences, Budapest. Central Research Inst. for 
Physics). Jul 1984. 6p. (CONF-840757—30). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE85701188. 

From 22. international conference on high energy physics; 
Leipzig, German D.R. (19 Jul 1984). 

A universal description of multiplicity distributions of nega- 
tive particles is given for hadron-nucleus interactions at 40 GeV/c. 
The multiplicity distribution can be described by a function having 
only two parameters which can be fitted to antipp interaction data 
of Serpukhov, FNAL and ISR and to electron-positron data of 
PETRA. The theoretical background of the proposed formula is 
the parton model which leads to the same function. 


29083 (LAL—83-32) Production and study of jets in UA2 
experiment. Fayard, L. (Paris-11 Univ., 91 - Orsay (France). 
Lab. de l'Accelerateur Lineaire). Dec 1983. 220p. (In 
French). NTIS (US Sales Only), PC A10/MF AOI. File 
Number DE85751066. 

A study on the production and properties of jets is presented 
with the A2 experiment at the CERN pantip collision string. The 
events observed in Vs = 540 GeV pantip collisions with high 
transverse energy in (-1,1) pseudo-rapidity interval present a main 
structure with two-jets. In the study of jet fragmentation the multi- 
plicity of charged particles associated with jets is high (approxi- 
mately 14) and increases with the invariant mass of two-jet system. 
The two-jet system is produced with a transverse momentum of ap- 
proximately 5 GeV for the approximately 50 GeV mass and a angu- 
lar distribution compatible with QCD prediction. Three-jet events 
have been isolated and interpreted as gluon bremsstrahlung in final 
state. The cross sections of jet production have been presented. 
They are compatible with QCD calculus. 
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29084 (LAL—84-09) Search of isolated photons by 
CELLO detector at PETRA. Ros Martinez, E. (Paris-11 
Univ., 91 - Orsay (France). Lab. de l'Accelerateur Lineaire). 
Mar 1984. 121p. (In French). NTIS (US Sales Only), PC 
A06/MF AO1. File Number DE85751034. 

The CELLO detector at PETRA has been used to search 
for isolated photons at 22 GeV beam energy. The aim is to study 
reactions such as e* e~ — yvantiv or e* e~ — ylambda anti-lambda, 
where lambda is the photino, the hypothetical supersymmetric part- 
ner of the photon. The absence of such a signal should allow the 
determination of an upper limit to the number of neutrino genera- 
tions, and of a lower limit to the mass of the scalar electron. The 
luminosity integrated until now is still insufficient to set up such 
limits but techniques which will be used when high luminosity be- 
comes available have been developed. In particular a high level of 
cosmic ray rejection is achieved using the granularity and improved 
time resolution of the CELLO lead-liquid argon electromagnetic 
calorimeter. 


29085 (LAL—84-11) How many neutrinos. Ros Marti- 
nez, E. (Paris-11 Univ., 91 - Orsay (France). Lab. de 


l'Accelerateur Lineaire). Mar 1984. 55p. (In French). NTIS 


(US Sales Only), PC A04/MF AOI. 
DE85751035. 

We review the neutrino counting problem in high energy ex- 
periments and give present limits on the number of neutrino genera- 
tions. 


File Number 


29086 (LAL—84-19) Study of J/psi radiative disintegra- 
tion in yziw~. Louis, B. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de l’Accelerateur Lineaire). Jun 1984. 169p. 
(In French). NTIS (US Sales Only), PC A08/MF AO1. File 
Number DE85751036. 

The J/psi radiative decay in m* my is analysed from the 
data taken by the DM2 experiment. The resonance f(1270) param- 
eters and the branching ratio B(J/psi — yf) x B(f — at) are 
measured and found compatible with previous results in e* e~ stor- 
age ring experiments: from the m* 7 mass plot, it can not be con- 
cluded to the existence of others structures although some hints 
exist. An increase of both the data and the M.C. generated events 
should able us to improve these results and give an upper limit on 
the theta decay in w* 2~. 


29087 (LAL—84-20) Study of production and disintegra- 
tion of tau*tau™ pairs at PETRA. Journe, V. (Paris-11 
Univ., 91 - Orsay (France). Lab. de l’Accelerateur Lineaire). 
Jun 1984. 227p. (In French). NTIS (US Sales Only), PC 
All/MF A001. File Number DE85751037. 

The subject of this thesis is the study of the production and 
decay of tau* tau™ pairs in e*e™ collisions at total centre of mass 
energies of 14, 22 and 34 GeV. The experiment was carried out at 
the PETRA e*e™ collider, using the CELLO detector. The proc- 
esses studied allows firstly to test quantum electrodynamics. The 
measured total cross-section shows the 1/s behaviour characteristic 
of point-like particles. A first independent confirmation of spin 1/2 
for the tau is obtained by measuring the angular distribution which 
is compatible with (1 + cos? theta). At Vs = 34 GeV, the effect 
of electro-weak interference can clearly be seen. Experimentally a 
forward-backward asymmetry of -(10.2 +- 5.2)% is observed, from 
which a value for the axial vector coupling constant of asub(tau) = 
-1.1 +- .6 may be deduced (the prediction of the standard model is 
-1). Comparison of this value with asub(e), and asub(u) allows a 
check to be made of the lepton universality hypothesis. Topological 
branching ratio for tau decays into 1, 3, 5 charged particles have 
been measured and compared to predictions. 


29088 (LYCEN—8348) Luminosity measurement in the 
charmonium experiment (anti pp — c anit c). Dayyoub, N. 
(Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de Phy- 
sique Nucleaire; Lyon-1 Univ., 69 - Villeurbanne (France)). 
1984. 66p. (In French). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE85780901. 

We have exposed the determination of the luminosity by the 
study of the differential cross section do/dt of the elastic pantip re- 
action. We try to extract the two parameters which characterize 
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the nuclear amplitude: the slope b and the ratio rho of the real part 
to the imaginary part of this amplitude. Those preliminary values of 
b and rho are in agreement with precedent data. 


29089 (LYCEN—8402) High energy physics after the 
SPS collider. Giffon, M.; Predazzi, E. (Lyon-1 Univ., 69 - 
Villeurbanne (France). Inst. de Physique Nucleaire). Jan 
1984. 86p. NTIS (US Sales Only), PC A0S/MF AOI. File 
Number DE85751573. 

A review is given of high energy hadronic data after the 
coming in operation of the CERN-SPS Collider. The data are dis- 
cussed with reference to theoretical models. After an Introduction 
(Sec. 1), the low-Psub(T) data are presented in Sec. 2. Sec. 3 deals 
with large-Psub(T) data and (briefly) jets. Sec. 5 is devoted to a 
brief review of the problems left open from a comparison with 
cosmic ray physics. In Sec. 6, finally, some conclusions are drawn. 


29090 (MPI-PAE/Exp.El.—144) Search for new particles 
in e*e~ annihilation. Boer, W. de. (Max-Planck-Institut fuer 
Physik und Astrophysik, Muenchen (Germany, F.R.). 
Werner-Heisenberg-Inst. fuer Physik). Nov 1984. 2Ip. 
(CONF-8408141—5). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85751537. 

From 4. international conference on physics in collision; 
Santa Cruz, CA, USA (22 Aug 1984). 

Last years’ results from PEP and PETRA on the search for 
new particles are reviewed. They include new limits on narrow re- 
sonances, free quark production, composite bosons and supersym- 
metric particles. A peculiar dimuon-2 jet event is discussed. 


29091 Massive lepton pair production: what has QCD 
done to the classical Drell-Yan model. Berger, E.L. (Ar- 
gonne National Lab., IL). AIP (American Institute of Physics) 
aie) Proceedings; No. 98, 312-342(1983). (CONF- 
8210113—). 

From American Physical Society meeting on particles and 
fields; College Park, MD, USA (28 Oct 1982). 

A report is presented of recent experimental and theoretical 
progress in studies of the production of massive lepton pairs in ha- 
dronic collisions. Among the topics discussed are deviations from 
scaling, the status of the proofs of factorization in the parton model, 
higher-order terms in the QCD expansion, the discrepancy between 
measured and predicted yields (K factor), high-twist terms, soft 
gluon effects, and transverse momentum distributions. 


29092 Prompt neutrino results from Fermilab. Ball, R.C.; 
Coffin, C.T.; Gustafson, H.R.; Jones, L.W.; Longo, M.J.; 
Roberts, T.J.; Roe, B.P.; Wang, E.; Duffy, M.E.; Fanoura- 
kis, G.K. (Univ. of Michigan, Ann Arbor). AJP (American 
Institute of Physics) Conference Proceedings; No. 98, 262- 
273(1983). (CONF-8210113—). 

From American Physical Society meeting on particles and 
fields; —— Park, MD, USA (28 Oct 1982). 

Results from a Fermilab experiment to study prompt neutri- 
no production are presented. Assuming the prompt neutrinos come 
from the decay of charmed mesons , a total D anti-D production 
cross section of approximately 20 yb/nucleon is found, in good 
agreement with previous CERN results. A anti-nu/nu ratio and a 
nu/sub e//nu/sub p/ of approximately 1.0 is found. The energy 
and p/sub T/ spectra of the prompt neutrinos are consistent with 
those expected from D anti-D production. Limits on the production 
of supersymmetric particles have also been obtained. 


29093 Experiment to study the B-decay of free atomic 
and molecular tritium. Bowles, T.J.; Robertson, R.G.H.; 
Maley, M.; Browne, J.C.; Burritt, T.; Toevs, J.; Stelts, M.; 
Wilkerson, J.F.; Helfrick, J; Knapp, D. (Los Alamos Na- 
tional Lab., NM). AIP (American Institute of Physics) Confer- 
ence Proceedings; No. 99, 17-24(1983). (CONF-820971—). 

From AIP conference on neutrino mass and gauge structure 
of weak interactions; Telemark, WI, USA (22 Sep 1982). 

Recent tritium 8 decay experiments indicate on antineutrino 
mass of between 14 and 46 eV. However, the solid, tritiated source 
used in the experiment introduces a number of possibilities for 
error. Recent advances in the production of dense gases make it 
likely that a free-atom tritium source can be constructed. A possible 
experiment using such a source is described. 
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29094 Feasibility of a new direct measurement of the 
muon-neutrino mass, Robinson, B. (Univ. of Pennsylvania, 
Philadelphia). AIP (American Institute of Physics) Conference 

lings; No. 99, 25-40(1983). (CONF-820971—). Con- 
tract AC02-76ER03071. 

From AIP conference on neutrino mass and gauge structure 
of weak interactions; Telemark, WI, USA (22 1982). 

Two possible experiments are examined for their feasibility 
to produce an improved measurement of the muon-neutrino mass. 
It is concluded that either one might result in a mass limit in the 
range of 50 to 100 KeV/c?. 


29095 Results from a Fermilab neutrino beam dump ex- 
periment. Ball, R.C.; Coffin, C.T.; Gustafson, H.R.; Jones, 
L.W.; Longo, M.J.; Roberts, T.J.; Roe, B.P.; Wang, E.; 
Castoldi, C.; Conforto, G. (Univ. of Michigan, Ann Arbor). 
AIP (American Institute of Physics) Conference Proceedings; 
No. 99, 100-106(1983). (CONF-820971—). 

From AIP conference on neutrino mass and gauge structure 
of weak interactions; Telemark, WI, USA (22 Sep 1982). 

The flux of prompt neutrinos from a beam dump has been 
measured in an experiment at the Fermi National Accelerator Lab- 
oratory (E613). Assuming that the charm production has a linear 
dependence on atomic number and varies as (1-absolute value x)* e/ 
sup -2m//sub T/, a model dependent cross section of 27 +/- Sub/ 
nucleon can be derived. For neutrino energies greater than 20 
GeV, the flux of electron neutrinos with respect to muon neutrinos 
is 0.78 +/- 0.19. For neutrinos with energy greater than 30 GeV 
and P/sub perpendicular/ > 0.2, the flux of anti-nu/sub p/ com- 
pared too nu/sub p/ is 0.96 +/- .22. 


29096 Evidence for glueballs. Lindenbaum, S.J. (Brook- 
haven National Lab., Upton, NY). AIP (American Institute 
of Physics) Conference Proceedings; No. 98, 218-246(1983). 
(CONF-8210113—). Contract AC02-76CH00016;AC02- 
79ER10550. 

From American Physical Society meeting on particles and 
fields; College Park, MD, USA (28 Oct 1982). 

This paper describes the observation and partial wave analy- 
sis of 1203 (22 GeV) 2~ p — phi phi n events. This is an OZI sup- 
pressed channel in which the OZI suppression is found to be 
absent. Assuming QCD and the OZI rule as Ansatzen, it is con- 
cluded that the breakdown of the OZI suppression is due to glue- 
balls. The g/sub T/(2160) and the g/sub T/(2320) with I/sup G/J/ 
sup PC/ = 0*2** are two resonances determined from the partial 
wave analysis. It is concluded that one or two primary glueballs 
with the above quantum numbers are responsible for the observed 
two states. A brief discussion of other glueball candidates and some 
relevant phenomenology is also included. 


29097 Recent results on baryon production at PETRA. 
Wu, S.L. (Univ. of Wisconsin, Madison). AIP (American In- 
stitute of Physics) Conference Proceedings; No. 81, 153- 
162(1982). (CONF-810986—). Contract AC02-76ERO00881. 

From Meeting of the division of particles and fields of the 
American Physical Society; Santa Cruz, CA, USA (9 Sep 1981). 

One of the recent excitements at PETRA is the observation 
of the copious production of baryons. About a year ago, TASSO 
observed the inclusive production of protons and antiprotons. More 
recently JADE confirmed the inclusive antiproton spectrum to 
about 1 GeV/c and also observed the inclusive anti A spectrum to 
about 1.4 GeV/c, while TASSO obtained the A and anti-A spec- 
trum all the way up 10 GeV/c in momentum. 


29098 Some recent results from the MAC detector at 
PEP. Ford, W.T. AIP (American Institute of Physics) Confer- 
ence Proceedings; No. 93, 201-214(1982). (CONF-8205116—). 
Contract AC02-76ER00881;A.C03-76SF00515;AC02- 
76ERO02114. 

From 5. international conference on novel results in particle 
physics; Nashville, TN, USA (24 May 1982). 

Preliminary results are presented for non-radiative and radi- 
ative muon pair production and limits on the production of excited 
muon states. A new measurement of tau lepton lifetime is present- 
ed. Calorimeter studies of multihadron production are described, 
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with preliminary results for the total and energy-correlation cross 
section and inclusive muon production rates. 


Recent results from MARK II at PEP. Schlatter, 
D. D. AIP (American Institute of Physics) Conference Proceed- 
ings; No. 93, 215-223(1982). (CONF-8205116—). Contract 
AC03-76SF00515; W-7405-ENG-48;A C02-76ER03064. 
From 5. international conference on novel results in particle 
Nash TN, USA (24 May 1982 
~~ ay ter Nacho e~ annihilation are re- 
ported. The data were collected with the MARK II detector at the 
PEP storage ring at the Stanford Linear Accelerator Center, oper- 
ating at a center-of-mass energy of Vs = 29 GeV. Hadronic events 
are selected by applying several cuts. There have to be at least 5 
charged each with momentum greater than 100 MeV, in 
an event. The total visible energy has to be larger than 8 GeV (or 
15 GeV in the case of the energy correlation). The vertex position 
has to coincide with the beam crossing point. The data used for this 
report correspond to a total integrated luminosity of about 15 pb™* 
collected in Spring 1981. 


29100 Bubble chamber experiments on charmed particle 
lifetimes. Field, R.C. (Stanford Univ., CA). AIP (American 
Institute of Physics) Conference Proceedings; No. 93, 77- 
88(1982). (CONF-8205116—). Contract AC03-76SF00515. 

From 5. international conference on novel results in particle 
physics; Nashville, TN, USA (24 May 1982). 

The three current bubble chamber experiments on charmed 
particle lifetimes are compared. Their recently released results are 
discussed. Although single charmed decay vertices have been seen 
in bubble chambers before, this discussion will cover the three cur- 
rent experiments. Two are at CERN and the third at SLAC. All 
use bubble chambers with relatively high resolution photographic 
techniques, coupled with downstream detector systems, and can 
measure lifetimes from decay length distributions. 


29101 Recent results on the nu/sub p/ and anti-nu/sub 
charged current cross sections. Igo-Kemenes, P. (Colum- 
ia Univ., New York, NY). AJP (American Institute of Phys- 
ics) Conference Proceedings; No. 93, 269-282(1982). (CONF- 
8205116—). 
From 5. international conference on novel results in particle 
physics; Nashville, TN, USA (24 May 1982). 
The cross section of the charged current processes have 
been previously measured in many high energy (E/sub nu/ < 10 
GeV) narrow band experiments. The cross sections rise linearly 
with neutrino energy. However, the agreement between the experi- 
ments on the value of the slope parameter, o/E, is not good. New 
results are presented here from experiments using the FNAL 15-ft 
bubble chamber. Both the neutrino and anti-neutrino data were 
taken simultaneously with the CCFRR collaboration. The neutrino 
data were obtained and analyzed by the BNL-Columbia-Rutgers 
collaboration and the determination of the cross section slope is dis- 
cussed in detail. 


29102 Anti-neutrino-nucleon charged current interaction 
cross sections measured by the Fermilab 15’ Ne-Hz bubble 
chamber in a dichromatic beam. Taylor, G.N.; Cence, R.J.; 
Harris, F.A.; Jones, M.D.; Parker, S.1.; Peters, M.W.; Peter- 
son, V.Z.; Stenger, V.J.; Ballagh, H.C; Bin Ree 
Lawry, Ts. (Univ. of Hawaii, Honolulu). ‘AIP (Am merican In- 
stitute of Physics) Conference Proceedings; No. 93, 283- 
290(1982). (CONF-8205116_). 

From 5. international conference on novel results in particle 
physics; Nashville, TN, USA (24 May 1982). 

Fermilab experiment E388 measurements of antineutrino-nu- 
cleon total charged-current interaction cross sections are reported 
for 20 < E/anti sub nu/ < 200 GeV. E388 used the Fermilab 15’ 
Neon (56.5% atomic)-hydrogen bubble chamber (plus external 
muon identifier), exposed to the N30 dichromatic beam. E388 ran 
downstream of the CCFRR experiment E616 in this beam and used 
the same flux monitoring information. No evidence is seen for any 
variation of o/sub anti-nu//E/sub anti-nu/ in this E/sub anti-nu/ 
range. The preliminary average o-/sub anti-nu//E/sub anti-nu/ is in 

agreement with most other measurements, but 20% below the 
E616 result presented at this conference. 
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29103 Experimental aspects of nucleon decay. Marshak, 
M.L. (Univ. of Minnesota, Minneapolis). AJP (American In- 
stitute of Physics) Conference Proceedings; No. 93, 305- 
314(1982). (CONF-8205116—). 

From 5. international conference on novel results in particle 
physics; Nashville, TN, USA (24 May 1982). 

The prediction of nucleon decay provides an experimental 
test of many grand unified models of the strong, weak and electro- 
magnetic interactions. Past experiments indicate a lifetime longer 
than 10°*° years. Current experiments seek to control background in 
order to extend their sensitivity to longer lifetimes. Specific, nega- 
tive results from the Soudan 1 detector are presented. 


29104 Search for fractionally particles. Lackner, 
K.S.; Zweig, G. (Los Alamos National Lab., NM). AJP 
(American Institute of Physics) Conference Proceedings; No. 
93, 1-14(1982). (CONF-8205116—). 

From 5. international conference on novel results in particle 
physics; Nashville, TN, USA (24 May 1982). 

Quarks, the constituents of hadrons and fermion fields of 
quantum chromodynamics, have fractional charges -1/3e and 2/3e. 
All charges are integral multiples of 1/3e and not e, as was previ- 
ously believed. Therefore it is natural to ask if isolated particles of 
fractional charge exist, either as an intrinsic part of matter, or as 
particles that can be produced at high energy accelerators. This 
question can only be answered by experiment, and remains interest- 
ing even if quantum chromodynamics turns out to be an absolutely 
confining theory of quarks. For example, small deviations from the 
standard version of quantum chromodynamics, or the incorporation 
of quantum chromodynamics into a more comprehensive theory, 
could require the existence of free fractionally charged particles. 


29105 Search for free quarks at PEP. Freedman, S.J. 
(Stanford Univ., CA). AIP (American Institute of Physics) 
Conference Proceedings; No. 93, 24-38(1982). (CONF- 
8205116—). 

From 5. international conference on novel results in particle 
physics; Nashville, TN, USA (24 May 1982). 

The results of a search for fractionally charged particles pro- 
duced in e*e™ annihilation at 29 GeV/c? are discussed. Results 
from cosmic ray searches for fractional charged particles, tachyons, 
and massive particles using the same detector are also presented. 
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REFER ALSO TO CITATION(S) 29094, 29104, 29191, 29191, 29194, 29206, 
29207, 29208, 29211, 29227, 29309, 29336 


29106 (BONN-HE—84-28) Hybrid quarkonia from QCD 
sum rules. Govaerts, J.; Reinders, L.J.; Rubinstein, H.R.; 
Weyers, J. (Bonn Univ. (Germany, F.R.). Physikalisches 
Inst.). Oct 1984. 25p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85750993. 


We present calculations of the vacuum polarization functions 
in QCD induced by heavy quark anti qqG currents with the quan- 
tum numbers Jsup(PC) = 1*~, 0**, 1-*, and O-~. In the framework 
of QCD sum rules we investigate the possible resonance structure 
in these channels. We obtain definite predictions for the masses of 
resonances in the channels 0--, 0**, and 1*~, but not in the exotic 
1-* channel. The resulting mass values are unexpectedly high. 


29107 (BONN-HE—84-29) Spectroscopy of mesonic 
states containing light quarks (u,d,s) or gluons. Diekmann, B. 
(Bonn Univ. (Germany, F.R.). Physikalisches Inst.; Bonn 
Univ. (Germany, F.R.). Mathematisch-Naturwissenschaft- 
liche Fakultaet). Oct 1984. 146p. NTIS (US Sales Only), PC 
A07/MF AO1. File Number DE85751514. 

In this thesis the description of meson spectra in the frame- 
work of quantum chromodynamics is reviewed. Particularly consid- 
ered are quarkonium states, glueballs, hermaphrodites, and four- 
quark states. 
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29108 (CEA-CONF—7249) Q.C.D. predictions for the 
forward photoproduction of heavy vector mesons, Navelet, 
H.; Peschanski, R. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). Mar 1984. 9p. 
(CONF-8403121—11; SPh-T—84-46). NTIS (US Sales 
Only), PC A02/MF AOl1. File Number DE85751040. 

From New particle production at high energy meeting: The 
nate de Moriond; La Plagne, France (4 Mar 1984). 

From the inelastic QantiQ-Nucleon cross section, we get 
predictions for the forward photoproduction of heavy QantiQ 
mesons by using V.D.M. and the optical theorem. These cross sec- 
tions are computed from perturbative Q.C.D. through gluon radi- 
ation mechanism. 


29109 (CEA-CONF—7291) Lectures on the soliton 
theory of nucleons. Ripka, G. (CEA Centre oe Nu- 
ae de Saclay, 91 - Gif-sur-Yvette (France)). Apr 1984. 

p. (CONF-840299—3; SPh-T—84-70). NTIS (US Sales 
ony) PC A03/MF AOi. File Number DE85751057. 

From Winter school on fundamental nuclear physics; Tri- 
este, Italy hs Feb 1984). 

In these lectures we describe models in which the pion field 
or, more precisely, the chiral fields, are responsible for the binding 
of quarks in the nucleon. Such bound states in which the quarks 
constitute a source for the chiral fields, which, in turn, bind the 
quarks to each other, are called solitons. The starting point for such 
theories or models are chiral invariant lagrangians. They are not 
derived from QCD. The Skyrme lagrangian is simpler in that it in- 
volves only chiral fields and no quarks. However it may be under- 
stood as an effective lagrangian from which the quark degrees of 
freedom have been integrated out. It is not yet clear to what extent 
various models are equivalent. The description of the nucleon in 
these lectures may be viewed as an extension of the T.D. Lee soli- 
tons so as to include the pionic degree of freedom. 


29110 (CEA-CONF—7430) Chiral bags, skyrmions and 
quarks in nuclei. Rho, M. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France)). Sep 1984. 68p. 
(CONF-8406212—4; SPhT—84-123). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE85780915. 

From International school of physics “Enrico Fermi"; Var- 
enna, Italy (18 Jun 1984). 

Recent developments on an intriguing connection between 
the quark-bag description of the baryons (nucleons in particular) 
and the Skyrmion model are discussed in terms of the constraints 
coming from chiral anomalies. Topics treated are the leaking 
baryon charge, axial charge and energy density; the role of chiral 
anomalies; the role of Skyrme’s quartic term and the connection to 
the meson degrees of freedom; and finally some qualitative implica- 
tions in nuclei. The presentation is purposely descriptive and intui- 
tive instead of mathematically precise. 


29111 (CERN-EP—82-187) High-p/sub T/ jets in 
hadron-hadron collisions. Boeggild, H. (Niels Bohr Inst., Co- 
en (Denmark)). 23 Nov 1982. 3lp. (CONF-820983— 
S (US Sales Only), PC A03/MF A01. File Number 
DE85901038. 

From Europhysics study conference on jet structure from 
quark and lepton interactions; Erice-Trapani-Sicily, Italy (12 Sep 
1982). 

. Recent experimental results in the field of high-p/sub T/ jet 
physics are reviewed. Special emphasis is given to the recent clear 
evidence for jets in hadron-hadron collisions. 24 refs. 


29112 (CERN-EP—84-17) Magnetic monopoles. Giaco- 
melli, G. (Istituto Nazionale di Fisica Nucleare, Bologna 
(Italy); European Organization for Nuclear Research, 
Geneva (Switzerland) 17 Feb 1984. 17p. (CONF- 
8311250—1). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85900495. 

From 1. ESO-CERN symposium; Geneva, Switzerland (21 
Nov 1983). 

An overview of the field of magnetic monopoles is given 
concentrating on the experimental aspects of monopole searches. It 
is seen that monopoles could do many interesting things. In the mi- 
croscopic world they should catalyse proton decay, attach nuclei, 
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induce nuclear fission of heavy elements, induce 8 decay, etc. In 
the macroscopic world, they could destroy magnetic fields and pro- 
vide part of the dark matter in the Universe. It is also interesting to 
notice that large apparatuses for detecting proton decays and those 
for detecting gravitational waves could be useful for monopole 
searches. It is. clear that the field of magnetic monopoles has 
evolved into an interesting interdisciplinary field of physics, with 
implications in fundamental theories, in particle physics, in astro- 
physics and in cosmology. Although the theoretical and phenome- 
nological understanding of monopoles has improved considerably in 
the last few years, it is still probably inadequate for guiding experi- 
ments. From the experimental point of view one clearly observes 
the trend towards larger and costlier experiments. It has also to be 
kept in mind that when searching for rare events it is normal to get 
some candidates which are difficult to reject. This forces the ex- 
perimenters to use at the same time, at least in large layouts, more 
than one technique in order to obtain redundancy and gain in “con- 
vincingness”. Two “ideal” detectors have been proposed by two 
theoreticians: the first is a large layout of superconducting ele- 
ments, which could be used in searches for magnetic monopoles 
and for gravitational waves. The second ideal layout is a very large 
proton-decay detector, surrounded by counters, themselves sur- 
rounded by a very large superconducting coil. Experimenters are 
trying to explore these directions. In fact there are proposals for (1) 
induction experiments with coils with 10 m? effective areas; (2) 
electronics detectors and track-etch detectors of 1000 m? surfaces. 
26 refs. 


29113 (CERN-EP—84-152) Strong interaction: experi- 
mental approaches. Darriulat, P. (European Organization for 
Nuclear Research, Geneva (Switzerland)). 12 Nov 1984. 
57p. NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE85900497. 

A brief historical summary of strong interaction theory is 
given. It was hoped to convey the message that the availability of a 
strong interaction theory providing a unified description of all short 
distance phenomena accessible to experiment is a remarkable suc- 
cess towards our understanding of nature. In order to emphasize 
the importance of the unification the remaining lectures are orga- 
nized according to the physics topics being addressed rather than to 
the experimental methods being used. Experimental results concern- 
ing structure functions, elementary processes and fragmentation 
functions are reviewed in turn. Illustrative examples were chosen 
without attempting the presentation of an exhaustive survey of the 
most recent results. In the last section comments are made on some 
aspects of future experimental investigations. 34 refs. 


29114 (CRN-HE—84-01) Measurement of Qp decay 
properties in the CERN SPS hyperon beam. Bourquin, M.; 
Brown, R.M.; Chollet, J.C. (Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires). Mar 1984. 62p. 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE85751041. 
In an experiment in the CERN SPS charged hyperon beam, 
a sample of 16,000 2- decays was collected at an 2” momentum of 
131 GeV/c. The 0° lifetime, the branching ratios and decay asym- 
metry for the main decay modes were measured, giving: 
tausub(Q~) = (0.823 +- 0.015) x 10-'°s. For the rare decay modes 
the branching ratios were obtained. A sample of 32,000 =~ decays 
collected under the same experimental conditions gave a new meas- 
urement of the =~ lifetime: tausub(=~) = (1.652 +- 0.051) x 
10-'°s. Combining the measurements of the present experiment 
with those obtained in a previous experiment in the SPS hyperon 
beam gives: tausub(Q~) = (0.823 +- 0.013) x 10~%s. The experi- 
mental results are compared with theoretical calculations. 


29115 (DEMO—82/12) Algorithmic approach to interac- 
tions of elementary particles. Ponticopoulos, L. (Democritos 
Nuclear Research Center, Athens (Greece)). Nov 1982. 10p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE85701 184. 

An algorithmic approach to the formulation of interactions 
of elementary particles is proposed. 
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ee (DESY—84-107) O** glueball mass in SU(3) lat- 

gauge theory: Towards definitive results. Forcrand, P. 
= Schietholz, G.; Schneider, H.; Teper, M. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.)). Nov 1984. . NTIS (US Sales Only). PC ‘A02/MF 
A01. File Number DE85751524. 

We calculate the 0** glueball mass for 8 = 5.5, 5.7 and 5.9 
on lattices ranging in size from 6° x 12 to 10° x 20 using the source 
method. The calculation is accurate enough to identify the asymp- 
totic exponential decay of the correlation functions which makes 
sure that we are extracting the ground state. It also allows us to 
determine the infinite volume limit. We find the mass to be remark- 
ably consistent with asymptotic scaling: its 8 dependence definitely 
differs from that of the string tension. If we take the 8 = 5.7, 5.9 
data only, we are approx.= 1 sigma from asymptotic scaling and 
approx.= 1 sigma from the same 8 dependence as the string ten- 
sion. 


29117 (DESY—84-108) Experimental tests of gauge theo- 
ries. Haidt, D. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). Nov 1984. 90p. (CONF- 
8406248—1). NTIS (US Sales Only), PC A05/MF A01. File 
Number DE85751521. 

From CERN school of physics; Lofthus, Norway (11 Jun 
1984). 

, This series of five lectures is intended to provide the experi- 
mental basis to the theoretical courses on gauge symmetries deliv- 
ered by C. Jarlskog and R. Petronzio. The framework is the stand- 
ard model. The experimental material is taken mainly from lepton- 
hadron and e* e~ -experiments. 


(DESY—84-114) Testing spinless boson parent 
models for anomalous I* 1" y events. Baer, H.; Ohnemus, J.; 
Hagiwara, K. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). Dec 1984. Contract AC02- 
76ERO00881. 16p. (€MAD/PH—211). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85751505. 

Models with heavy (approx.= msub(Z)) spinless boson pro- 
duction and its subsequent radiative decay into a lepton pair and a 
photon are studied, with cuts appropriate to the CERN panti p col- 
lider experiments. Dalitz plots for the 1*1~ y final state and their 
projections are shown; the agreement with the data is generally 
slightly better than the radiative Z decay models but is not suffi- 
cient to account for the characteristics of the three observed 
events. 


29119 (DOE/ER/40105—T1) Generalized string ampli- 
tude and wave equation for hadrons. Suura, H. (Minnesota 
Univ., Minneapolis (USA). School of Physics and Astrono- 
my). [1985]. Contract AC02-83ER40105. 9p. (COO—1764- 
436). NTIS, PC A02/MF A01; GPO Dep. File Number 
DE8501 1492. 

A gauge invariant Hamiltonian formulation of hadron dy- 
namics involving a generalized string amplitude is proposed. Ap- 
plied to the quark propagator, it yields a non-linear wave equation 
reflecting the shielding of the long range potential. The equation 
allows a solution consistent with the conventional notion of a spon- 
taneous symmetry breaking. The solution also gives the pion wave 
function in the symmetry limit. 


29120 (FNAL/C—85/69) Is the ccc a new deal for 
baryon spectroscopy. Bjorken, J.D. (Fermi National Acceler- 
ator Lab., Batavia, IL (USA)). May 1985. Contract AC02- 
76CH03000. 15p. (CONF-8504133—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85011948. 

From International conference on hadron spectroscopy; Col- 
lege — MD, USA (20 Apr 1985). 

The possibility of experimental observation of the triply 

charmed ccc baryon 2/sub ccc/** is explored. The conclusion is 
that it is very difficult, but not unthinkable. 11 refs. 


29121 (FRNC-TH—1561) Predictions of quantum chro- 
modynamics of the second order. Kounnas, M.C. (Paris-11 
Univ., 91 - Orsay (France)). Dec 1981. 247p. (In French). 
NTIS (US Sales Only), PC All/MF AO1. File Number 
DE85751578. 
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The model of partons is generalized. Proof of factorization 
in the region of the large moments of transfer, higher-order correc- 
tions in a scalar theory, in non-abelian gauge theories, for single 
transitions, higher-order effects for structure and fragmentation 
functions in quantum chromodynamics, analytical solution in the 
space of the X's are presented. 


29122 (IC—84/2) Ksub(L)—7yy in supersymmetric gauge 
theory. Pramudita, A. (International Centre for Theoretical 
Physics, Trieste (Italy)). Feb 1984. 10p. NTIS (US Sales 
Only), PC A02/MF AOl1. File Number DE85701181. 

The one-loop scalar-quark diagram contribution to 
Ksub(L)>yy is investigated in a model with 
SU(2)sub(L)xU(1)xU'(1) gauge symmetry. The contribution mostly 
comes from one-particle-reducible diagrams. The significance of the 
contribution depends on the masses of the scalar quarks and the 
gauge fermions (winos) involved. 


29123 (IC—84/46) Standard model electro-weak radiative 
corrections to longitudinal polarization asymmetry ae 
and forward-backward asymmetry Asub(FB) in e* e~-—>y* w 

on and off the Zsup(o) resonance, Lynn, B.W.; Stuart, R.G. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Apr 1984. 20p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85701182. 


We calculate the one-loop electroweak radiative corrections 
to the longitudinal polarization asymmetry Asub(pol) and forward- 
backward asymmetry Asub(FB) both on and off Zsup(o) resonance 
in a renormalization scheme which uses asub(em)(O), Msub(Z), 
Msub(H), Msub(fermions) and tausub(j) (the muon decay lifetime) 
as input data. We find that their values change dramatically (an 
order of magnitude) at the Zsup(o) resonance (q? = -Msub(Z)?) de- 
pending on the precise value of Msub(Z). 


29124 (IFT—7/84) Center of mass motion in the Bag 
Model and Roper resonance. Szymacha, A. (Warsaw Univ. 
(Poland). Inst. Fizyki Teoretycznej). Feb 1984. 1lp. NTIS 
(US Sales Only), PC A0Q2/MF AOl. File Number 
DE85900968. 

The MIT Bag Model of the proton is assumed to describe 
the physical proton confined in an external fictitious well of certain 
size. Equating ground state energies and excitation energies of these 
two systems lead to determination of the Roper resonance mass: m/ 
sub R/ = 1.55 m/sub p/ in excellent agreement with experiment 
(1.49 to 1.58). 11 refs. 


29125 (IFT—8/84) New approach to center of mass 
motion in relativistic quark models and electroweak proper- 
ties of hadrons. Szymacha, A.; Tatur, S. (Warsaw Univ. 
(Poland). Inst. Fizyki Teoretycznej). Feb 1984. 12p. NTIS 
(US Sales Only), PC A0Q2/MF AOl. File Number 
DE85900967. 

It is assumed that a state of an independent quark model de- 
scribes hadron bound in an external fictitious well of appropriate 
size rather than a wave packet of free states. A definite prescription 
connecting hadron formfactors with bound state matrix elements is 
given. General relations are illustrated by the “raw” MIT bag 
model for nucleon, with no free parameter to fit, leading to very 
reasonable values of electroweak parameters. 11 refs. 


29126 (IFVE-OEF—83-98) Comparison of hadron and 
charge form factors of 7 meson and proton. Chujko, B.V.; 
Arestov, Yu.I.; Nurushev, S.B. (Gosudarstvennyj Komitet 
po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1983. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE85700662. 

The matter and charge distributions in charged pion and 
proton are compared within the frame of the Pumplin-Miettinen- 
Thomas eikonal model. Cross sections of an inelastic diffraction dis- 
sociation in 7” p and pp interactions are given. Evidence is ob- 
tained that central domain of hadronic matter has a higher density 
than electric charge. 
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29127 (IFVE-ONF—83-149) Two-particle lepton-nucleon 

in dual QCD approach. Bel’kov, A.A.; Ivanov, 
Yu.P.; Kovalenko, S.G. (Gosudarstvennyj Komitet po 
lepof sovaniye Atomna) Ehnergii SSSR, Serpukhov. Inst. 
Fiziki V Ehnergij). 1983. 17p. (In Russian). NTIS 
(US Saies Only), A02/MF AOl. File Number 
DE85700655. 

Submitted to the journal Sov. J. Nucl. Phys. . 

The data on elastic and quasielastic lepton-nucleon scattering 
and the data on electron and neutrino Ass-production have been an- 
alysed in the dual approach based on finite energy sum rules QCD. 
The description of the broad range of the two-particle lepton-nu- 
cleon processes was obtained at small and moderate transfers 0.4 
(GeV/c)? < Q? < or approximately 5 (GeV/c). It was shown, 
that using the data on these processes as additional information de- 
creases essentially the QCD-parameters ambiguity which arises in 
the deep inelastic lepton-nucleon scattering analysis. 


29128 (IFVE-OTF—83-40) Muon number violating kaon 
decays and precocious chiral unification mass scale. Pirogov, 
Yu.F. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Eh- 
nergij). 1983. 7p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE85700664. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Limitations on mass scale of precocious chiral unification in 
the framework of models containing extended chiral colour symme- 
try SU(4) are found from experimental limits on muon number vio- 
lating kaon decays Ksub(L) ° —> p*~e*~, K* — a* y* e*-. This 
mass scale is shown to exceed (1-1.7) 10 TeV irrespective of the 
unkown mixing angle. 


29129 (IFVE-OTF—83-88) Exclusive neutrino production 
of pseudoscalar mesons in neutral currents. Komachenko, 
Yu.Ya.; Khlopov, M.Yu. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 


Fiziki Vysokikh Ehnergij). 1983. 23p. NTIS (US Sales 


Only), PC A02/MF AO1. File Number DE85700657. 

Exclusive processes of pseudoscalar 7°, eta, eta’ meson pro- 
duction in weak neutral currents, induced by neutrino scattering: a) 
on virtual mesons (Reggeons) in the periphery of nucleon; b) in the 
Coulomb field of proton (nucleus) are considered. Study of such 
processes will provide information on weak meson (Reggeon) — 
m°(eta, eta’) transitions, on effects of isoscalar axial current of 
strange quarks and on SUsub(f)(3)-symmetry breaking in weak elec- 
tromagnetic processes eta(eta’) —> v anti vy. 

29130 (FVE-OTF—$3-89) Radiative detection of neutral 
particles produced in e*e™ collisions. Gnedov, Yu.A.; Kli- 
menko, K.G.; Tikhonin, F.F. (Gosudarstvennyj Komitet po 

I'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1983. llp. NTIS (US Sales 
Only), PC A02/MF A011. File Number DE85700659. 

The photon spectra from the reaction e* e~—»y* “unobserved 
neutrals” for different types of pairs from “unobserved neutrals” 
have been studied in some detail. The initial particle masses have 
been taken into account. Their effect proved to be negligible, as it 
has been checked for the case vsub(i)vsub(i) tilde. But, generally 
speaking, this is not obvious. Besides, these calculations made it 
possible to carry out the integration over the whole variation range 
of the photon azimuthal emission angle. The influence of the masses 
of a photino pair y tilde anti y tilde on the spectrum behaviour has 
been calculated. It turned out that in other references this effect 
was incorrectly taken into account. Moreover a sharp difference 
between the spectrum in the case of a G tilde anti G tilde-pair (spin 
3/2 gravitino-antigravitino) and the ones for spin 1/2 pairs, which 
also contradicts the results obtained by other authors are shown. 


29131 (IFVE-OTF—83-116) Beauty hadron photoproduc- 
tion. Batunin, A.V. (Gosudarstvennyj Komitet 
Fk yo Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
a Se Ehnergij). 1983. 12p. (In Russian). NTIS 
Only), PC A02/MF AOI. File Number 
SEES 70068. 


On the basis of degeneracy of vector- and tensor-meson tra- 
jectories the total cross section of beauty-meson-nucleon interaction 
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is estimated, which is higher than the established estimates. Accord- 
ing to this the great value of effective fusion of b- with u, d, s - 
quark constant is shown to follow in the frame of vector-meson 
dominance model (MVD-model) together with ihe “fusion” model. 
It is shown that the QCD-contribution in the broad range of invar- 
iant mass Msub(Q anti Q) can be neglected. The new phenomeno- 
logical structure functions of diquark in the nucleon is proposed in 
agreement with the recent experimental data. 


29132 (IFVE-OTF—83-138) Theory of one-lacuna con- 
a of relativistic string. Pron’ko, G.P. (Gosudarst- 

yj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Seed ov. Inst. Fiziki Vysokikh Ehnergij). 1983. 12p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE85700622. 

Submited to the journal Theor. Math. Phys. . 

The inverse scattering method, applied to the theory of rela- 
tivistic string is illustrated using as an example one-lacuna configu- 
rations. The relativistically invariant quantum theory is built up in a 
one-lacuna spectrum. Limitation of a one-lacuna configuration is 
conditioned by calculational difficulties, since the number of inter- 
nal degrees of freedom increases with lacuna number growth. Cal- 
culation of the Poisson bracket on a finite-lacuna orbit without any 
explicit solution of finite-lacuna equations presents the basic diffi- 
culty of this theory. It is necessary to draw upon theoretical-group 
methods in order to overcome this difficulty. 


29133 ee, Current-current . 
for four-fermion interaction and two-particle bound 
Kulikov, A.V.; Rochev, V.E. Coase tee Romie ye po 
Ispol'zovaniyu Atomnoj Lay gy IR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1983. 15p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85700656. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Current-current amplitudes < phi(x)Ophi(x)phi(0)Ophi(0) > 
are defined for a massless four-fermion interaction of a general form 
in a framework of leading approximation over coupling constant 
logarithms. The amplitudes are Fierz-invariant quantities and do not 
depend on the way of introducing auxilary boson field. Pole singu- 
larities of the amplitudes on the first unphysical sheet correspond to 
unstable two-particle bound states. A spectrum of the bound states, 
generally speaking, is richer than the spectrum of fundamental 
gauge fields. This fact gives a possibility for experimental compari- 
son between the gauge electroweak theory and the local four-fer- 
mion one. Role of an initial fermion mass and a possibility of a dy- 
namical generation of fermion masses are briefly discussed. 


29134 (IFVE-OTF—83-186) Inverse scattering method 
and quantum theory of string. Pron’ko, G.P. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1983. 10p. 
NTIS (US Sales Only), PC A02/MF A0Ol. File Number 
DE85700624. 

The inverse scattering method for relativistic string is con- 
sidered. The paper contains a short discussion of general features of 
the method and the problem of reduction of the string phase space 
to finite-lacunar sector. For the one-lacunar configuration we give 
a full description both in the classical and quantum case. The quan- 
tum theory contains no anomaly and is manifestly Lorentz-invar- 
iant. 


29135 (ISN—83-42) Non relativistic 3-quark dynamical 
solution of Faddeev equation and the S-wave nucleon-nucleon 
scattering. Silvestre-Brac, B.; Jain, A.K.; Gignoux, C. (Gre- 
noble-1 Univ., 38 (France). Inst. des Sciences Nucleaires). 
Jul 1983. 3p. NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE85751090. 


Published in summary form only. 
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29136 (SN—83-60) Dynamical effects in non-relativistic 
description of N-N interaction using Faddeev solution for 3-q 
nucleon. Silvestre-Brac, B.; Jain, A.K.; Gignoux, C. (Greno- 
ble-1 Univ., 38 (France). Inst. des Sciences Nucleaires). Nov 
1983. 1 . NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE85751076. 

A formalism has been developed to treat the two nucleon 
behaviour with the incorporation of 3-quark dynamics from Fad- 
deev equations. This formalism in which six quark Hamiltonian is 
decomposed in terms of nucleons internal Hamiltonians and internu- 
cleon q-q interaction permits us to treat the nucleon internal dy- 
namics properly. The short distance N-N behaviour has been de- 
scribed very well. 


29137 (TEP—9(1983)) Argonne effect - evidence for the 
shell structure of proton. Levintov, I.I. (Gosudarstvennyj 
Komitet S Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1983. 1lp. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE85700667. 

A strong spin effect in P,P scattering at parallel spin orienta- 
tion of a target and a projectile and psub(t)sup(2) > or approxi- 
mately 4(GeV/c)? (psub(t) is a transverse momentum of scattered 
proton) - Argonne effect - is explained by the presence of Fock 
configuration (qqc anti cq) in proton which has the structure of p- 
shell. An analogous effect in the region psub(perpendicular)sup(2) 
> or approximately 25(GeV/c)? associated with the configuration 
(qqb anti bq) is predicted. 


29138 (QTEP—61(1983)) KNO-scaling violation at very 
high energies. Kaidalov, A.V.; Ter-Martirosyan, K.A. (Go- 
sudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i ee 
Fiziki). 1983. 10p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE85701183. 

The problem of KNO-scaling violation is considered in the 
framework of the quark-gluon model of pomeron. The new data of 
the SPS-collider are shown to be in a good agreement with the pre- 
diction of the noticeable KNO-scaling violation at very high ener- 
gies. The model predicts definite dependence of the KNO-distribu- 
tion function on the rapidity interval, where charged particles are 
observed. Experimental data confirm existence of such dependence. 


29139 (ITEP—126(1983)) Investigating the properties of 
six-quark bag by of P-matrix. Grach, I.L.; Veselov, 
A.L; Konyukhova, N.B.; Shmatikov, M.Zh. (Gosudarstven- 
nyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1983. 20p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE85700665. 

The P-matrix for NN states with definite orbital momenta 
P*So, 41, *Po, *Pi, ‘Da, *Dz is calculated. The position of P-matrix 
poles determined from the results of phase shift analysis with the 
account of inelastic channels are compared to the predictions of the 
bag models for masses of six-quark states. The possible use of the 
low-energy behaviour of the P-matrix for the determination of the 
six-quark-bag radius is discussed. 


29140 (ITEP—149(1983)) Search for mirror particles. 
Okun, L.B. en Komitet po Ispol’zovaniyu 


Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 


Ehksperimental’noj Fiziki). 1983. 10p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85700653. 

The hypothesis is discussed on the existence of mirror parti- 
cles, whose masses are degenerate with the masses of ordinary par- 
ticles. Experiments are suggested which could either detect mirror 
particles or establish an upper bound on the strength of their inter- 
action with the ordinary particles. The phenomenae under discus- 
sion are: vacuum oscillations between ordinary and mirror particles, 
collider production of new heavy bosons, mirror cosmic rays, 
mirror gas, dust and micrometeorites in the space around the Earth. 
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29141 (ITTEP—171(1983)) P-matrix in the quark com- 
pound bag model. Kalashnikova, Yu.S.; Narodetskij, 1.M.; 
Gendiov, A.I. (Gosudarstvennyj Komitet po Ispol’ zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1983. 28p. NTIS (US Sales 

Only), PC A03/MF AO1. File Number DE85700666. 

Meaning of the P-matrix analysis is discussed within the 
quark compound bag (QCB) model. The most general version of 
this model is considered including the arbitrary coupling between 
quark and hadronic channels and the arbitrary smearing of the sur- 
face interaction region. The behaviour of P-matrix poles as func- 
tions of matching radius r,L0 is discussed for r >< b, where b is 
the equivalent hadronic bag radius. It is shown that, besides the bag 
pole, the P-matrix in general has extra poles arising due to the 
volume interaction inside the bag, and present the criterion that en- 
ables one to distinguish between two kinds of poles. It is pointed 
out that the QCB model lacks the phenomenon of compensation. 
The qualitative results are illustrated with the examples of P-matrix 
analysis of 7N scattering with I=J=3/2 and NN scattering with 
Jsup(P)=Osup(+) and 1*. In conclusion are presented the param- 
eters of an illustrative set of NN potentials that has been obtained 
from the P-matrix fit to experimental data. 


29142 (JINR—E-2-83-700) Transversal polarization in 
quantum chromodynamics. Efremov, A.V.; Teryaev, O.V. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1983. 14p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE85700661. 

Submitted to the journal Sov. J. Nucl. Phys. 

The polarized hadron density matrix in hard processes is an- 
alysed in the framework of the Ellis, Furmanski and Petronzio ap- 
proach that makes use of the axial gauge and struck quark progaga- 
tor expansion near the collinear direction. The earlier established 
picture, physically equal to quark mass renormalization during the 
propagation in an external gluon field of the hadron, is confirmed; 
the standard parton picture is invalid. The Feynmann rules for the 
calculation of higher-order coefficient functions do not differ essen- 
tially from the standard ones. The results are applied to the investi- 
gation of deep inelastic scattering of polarized electrons off polar- 
ized protons. 


29143 (JINR-R—2-83-721) Evolution kernel for the pion 
wave function: two-loop calculation in the Feynman gauge. 
Mikhajlov, S.V.; Radyushkin, A.V. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1983. 10p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85700668. 

Submitted to the jouranl Phys. Lett., B. 

A general method of calculating the evolution kernel in co- 
variant gauges is outlined. The method is applicable to exclusive 
and some inclusive (''space-like) processes. As an application of 
the method the 2-loop contribution to the pion wave function evo- 
lution kernel is calculated in the Feynman gauge. The result agrees 
with that obtained earlier in the light-like axial gauge. 


29144 (JINR-R—2-83-769) Monte Carlo simulation of 
multiple production at high energy hadron collisions. Amelin, 
N.S.; Barashenkov, V.S.; Slavin, N.V. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Computing Tech- 
— and Automation). 1983. 14p. (In Russian). NTIS (US 

les Only), PC A02/MF AO1. File Number DE85700669. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Statistical method is proposed for exclusive calculation of 
high energy inelastic hadron-hadron interactions. It is based on the 
production and breaking of quark-gluon strings. The calculation re- 
sults agree well with the experimental data. 


29145 (JINR-R—2-83-833) Proton decay in the SU(5) 
model of grand unification. Efimov, G.V.; Nogovitsyn, E.A. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1983. 3p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE85700670. 

Submitted to the journal JETP Lett. . 

The widths of proton decays p — 7°l*, rho°l*, w°l*, eta°l*, 
K°y* are calculated in SU(5) model of grand of unification with 
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the help of the virton-quark model. The proton lifetime tausub(p) 
approximately 10°! year corresponding to the mass of X-boson 
Msub(X)=2x10"* GeV is obtained. 


29146 (JINR-R—2-83-916) Multiparton distributions in 
hadrons. Bednyakov, V.A.; Isaev, P.S.; Kovalenko, S.G. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems). 1983. 11p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE85700654. 

Submitted to the journal Sov. J. Nucl. Phys. . 

An approach to the calculation of multiparton distributions 
in hadrons determining probability of hadron fragmentation into a 
given configuration of quarks and gluons is developed on the basis 
of the statistic parton model. A simple graphic method is given for 
the calculation of these functions. The obtained results can be of 
use in various aspects of the hadron phenomenology at high ener- 
gies. 


29147 (LAPP-T—84-01) Differential cross section meas- 
urement of 7p + p— 7° + nandw + p—7 + n (eta —> 
2y) reactions at 100 GeV/c. Lac, C.D. (Grenoble-1 Univ., 
74 - Annecy (France). Lab. de Physique des Particules). 
1984. 82p. (In French). NTIS (US Sales Only), PC A0S/MF 
A01. File Number DE85751063. 

The first results of the NA 12 experiment on charge ex- 
change and eta production at 100 GeV/c are presented. An geo- 
metrical model based on duality is used to explain the spectra of 
do-/dt: the impact parameter which is the base of this model, has its 
real part constant and its imaginary part which appears not to agree 
with the theoretical prediction. However, this model, using only 4 
parameters, fits these results and data obtained at lower energies 
well. 


29148 (LAPP-TH—91) Glueball in (lattice) 
QCD - a status report. Teper, M. (Grenoble-1 Univ., 74 - 
Annecy (France). Lab. de ae des Particules). Oct 
1983. 51p. (In French). NTIS (US Sales Only), PC A04/MF 
AO1. File Number Deas Ts 1039. 

I summarise the status of lattice monte carlo calculations of 
the glueball mass spectrum in QCD. The emphasis is on gauging 
the reliability and experimental relevance of the predicted masses. 
We focus on evidence that the calculations are indeed in the contin- 
uum limit, on demonstrations that finite size effects are small, and 
on setting the overall scale in physical (MeV) units. We find that 
the scalar (around 750 MeV) and tensor (around 1600 MeV) glue- 
balls survive all the tests; the pseudoscalar (around 1400 MeV) and 
the oddballs 1~* (around 1800 MeV) look good as far as they go, 
but further tests should be performed. We summarise some recent 
progress in SU(2) glueball calculations in an Appendix. 


29149 (LAPP-TH—104) Possible signatures for heavy 
leptons at the p anti p collider. Aurenche, P.; Kinnunen, R. 
(Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique 
des Particules). Apr 1984. 35p. NTIS (US Sales Only), PC 
A03/MF AO01. File Number DE85751061. 

We investigate in some detail the possible experimental sig- 
natures for heavy lepton production via W* W™~ decays in p anti p 
reactions at collider energies. A detailed presentation of the pro- 
duction dynamics, including higher-order Quantum Chromodyna- 
mics effects, is given: special emphasis is put on mass and spin ef- 
fects. The leptonic decay channels of the heavy leptons give distri- 
butions which cannot easily be distinguished from tau production. 
On the other hand, the hadronic decay channels yield a distinctive 
signature: two hadronic jets in events with a large missing energy 
(Psub(T)sup(miss) approximately 20 GeV); the invariant mass and 
relative angular distributions of the jets reflect the mass of the 
heavy unstable lepton. 


29150 (LAPP-TH—106) Top properties from the W- 
decay. Aurenche, P.; Kinnunen, R.; Mursula, K. (Grenoble- 
1 Univ., 74 - Annecy (France). Lab. de Physique des Parti- 
cules). Apr 1984. 17p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85751058. 

The weak production of the top quark in antip-p collisions is 
discussed with a particular emphasis on the distributions of the lep- 
tons from semileptonic decay of the top. We show that the near-in- 
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future experimental information on these distributions can be used 
to determine the chiral nature of the top quark as well as the 
amount of depolarization of the top during its hadronization. 


29151 Implications of a systematic study of the CERN 
monojets for Barnett, R.M.; Haber, H.E.; 
Kane, G.L. (Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). Physical Review Let- 
ters; 54: No. 18, 1983-1986(6 May 1985)” Cox Contract AC03- 
76SF00098;A.C02-76ERO1 112;AM03-76SF00010;A.C03- 
76SF00515. 

We report on a comprehensive study of supersymmetric 
processes which could give events similar to those observed at the 
CERN Sp-barpS collider. The present limited data seem to suggest 
a gluino mass < or ~20 GeV and a scalar-quark mass of 100—120 
GeV, although certain other supersymmetric masses are not yet ex- 
cluded. With this choice of masses we also predict that other events 
with different characteristics should be observed. An essential in- 
gredient of our analysis is the inclusion of events originating from a 
perturbatively generated gluino distribution function inside the 
proton. 


29152 Exotic in high-energy e-p collisions. 
Bagger, J.A.; Peskin, M.E. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, California 94305). 
Physical Review [Section] D: Particles and Fields; 31: No. 9, 
2211-22221 May 1985). Contract AC03-76SF00515. 

We survey the variety of reactions probing physics beyond 
the standard model which might be observed at an e-p collider 
with center-of-mass energy of order 1 TeV. We display cross sec- 
tions for numerous such reactions and assess the reach in mass or 
distance scale of such a collider. 


29153 Hunting for the intermediate-mass Higgs boson in 
a hadron collider. Gunion, J.F.; Kalyniak, P.; Soldate, M.; 
Galison, P. (University of California, Physics t, 
Davis, California 95616). Physical Review Letters; 54: No. 12, 
1226-1229(25 Mar 1985). Contract ACO03-76SF00515;AS03- 
80ER70191. 

We examine the feasibility of identifying in a hadron ma- 
chine the standard, neutral Higgs boson, produced in association 
with a W, when the mass of the Higgs is between approximately 
100 GeV and 2m/sub W/. The production cross section is calculat- 
ed with quasirealistic cuts imposed under the assumption that the 
Higgs decays into tt-bar. Possible backgrounds arising from the 
continuum production of tt-bar, tb-bar, or t-barb accompanied by a 
W are computed as well. 


29154 qtim® and K* K° mass differences in the standard 
SU(3)/sub c/ x SU(2)/sub L/ x U(1) theory of strong, elec- 
tromagnetic and weak interactions. Machet, B.; Natale, A.A. 
(Lawrence Berkeley Laboratory, University ‘of California, 
Berkeley, California 94720). Annals of Physics (New York); 
160: No. 1, 114-148(Mar 1985). Contract AC03-76SF00098. 

The 2r* r° and K* K® mass splittings in the standard SU(3)/ 
sub c/ x SU(2)/sub L/ x U(1) theory of strong, electromagnetic 
and weak interactions of quarks are computed. The only additional 
tool is PCAC, dealing with the covariant (with respect to the 
group SU(2)/sub L/ x U(1)) divergences of the corresponding ha- 
dronic currents. The questions of the cancellation of infinities and 
of the gauge dependence are worked out in detail. All computa- 
tions are reduced to those of self-energy-type diagrams in which 
the strong interactions can be easily resummed. This leads to the 
recovery of the results of Das et al. and Dicus and Mathur, and 
their justification in a modern approach. The achievements and lim- 
itations of the method are discussed. 


29155 Sum rules for radiative quarkonuium decays from 
short-range interactions. Lipkin, H.J. Cae National 
Lab., IL). Physics Letters, [Section] B; 151: No. 2, 155-160(7 
Feb 1985). 

Sum rules previously derived for proton decay are extended 
and applied to treat effects of bound states spectroscopy on radi- 
ative quarkonium decays. The transition involves boson (photon or 
pion) emission followed by quark annihilation. Sum rules for the 
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contributions from different intermediate bound states are derived 
by using closure and the assumptions (1) that the boson emission is 
described by a plane wave or multipole operator which satisfies a 
wave equation, and (2) that the annihilation depends on the bound 
state wave function or its derivative at the origin. 


29156 Effective W approximation. Dawson, S. (Law- 
rence Berkeley Lab., CA). Nuclear Physics [Section] B; 249: 
No. 1, 42-60(14 Jan 1985). 

We generalize the effective photon approximation to include 
the massive Wsup(+--) and Z gauge bosons of the Weinberg-Salam 
model. The Wsup(+-) and Z bosons are treated as partons in the 
proton and we present predictions for the structure functions of 
both transversely and longitudinally polarized W's and Z's. Our re- 
sults are valid only at high energies, (Vs> or approx.20 TeV), and 
greatly simplify calculations involving vector bosons in the interme- 
diate state of a scattering process. As examples, we use our treat- 
ment of the W and Z as partons to calculate hadronic production 
of heavy Higgs bosons from WW scattering and also to compute 
the associated production of a heavy charge 2/3 and charge -1/3 
quark from W-gluon scattering. 


29157 (DESY-L-Trans—297) Calculation of radiative cor- 
rections to the cross-section of 


(Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.); AN SSSR, Novosibirsk. Inst. Yadernoj 
Fiziki). Jan 1985. Translation of Preprint 84-44. 22p. Deut- 
sches Elektronen-Synchrotron (DESY), Hamburg (Germa- 
ny, F.R.). 

Translated from Russian. 

The process of one-photon e* e~ -pair annihilation at high en- 
ergies will be presented as a Drell-Yan process. Electron and posi- 
tron structure functions have been calculated. The radiative correc- 
tions (r.c.) to the cross-section of one-photon annihilation for the 
energy region 0.2 GeV < 2E < 10 GeV was calculated with an 
accuracy of 0.1%. Various experimental conditions will be dis- 
cussed. It follows a critical review of the results given in literature 
concerning the calculation of r.c. 


29158 Weak spectral functions and their application to 
the decay of the W-boson. Svozil, K. (Lawrence Berkeley 
Lab., CA). Lettere al Nuovo Cimento; 39: No. 13, 294-298(31 
Mar 1984). 

The weak hadronic spectral function for an arbitrary number 
of flavors is derived. The method is applied to the hadronic decay 
width of the charged intermediate W-boson. For completeness, the 
one-oarticle hadronic as well as the leptonic spectral functions are 
enumerated. 


29159 (@ESY-L-Trans—295) Possibility for W-boson 
mass measurement with colliding e*e™ -beams. Kovalchuk, 
V.A.; Rekalo, M.P.; Stoletnii, I.V. Translated from Pis'ma v 


Zhurnal Eksperimental' noi i Teoreticheskoi Fiziki ; 40: No. 4, 


150-152(1984). 5p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85751526. DE85751526 

Translated from Russian. 

The spectrum of muons generated in the reactions e+ + e7 - 
> Wt + W,W--> pw + v tildesub(u) and et + eo - > Z 4+ 
y, Z- > p* + pw has been calculated. The authors prove that a 
separation of contributions of these reactions is possible within the 
whole energy region up to the production threshold of two W- 
bosons. 


29160 (@ESY-L-Trans—296) Production of exotic reso- 
mance in yy->rhorho. Achasov, N.N.; Devya Nin, S.A.; 
Shestakov, G.N. Translated from Pis'ma v Zhurnal 
Eksperimental'noi i Teoreticheskoi Fiziki ; 40: No. 8, 365- 
367(1984). 6p. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.). 

Translated from Russian. 

The authors support the hypothesis that an exotic meson 
with I = 2, Jsup(p) = 2*, msub(F) = 1.4 GeV has been discov- 
ered in the reactions yy - > rho°rho® and yy - > rho* rho-. 
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29161 Testing the standard model. Gordon, H.; Mar- 
ciano, W.; Williams, H.H. (Brookhaven National Lab., 
Upton, NY). AJP (American Institute of Physics) Conference 
Proceedings; No. 98, 39-79(1983). (CONF-8210113—). 

From American Physical Society meeting on particles and 
fields; College Park, MD, USA (28 Oct 1982). 

Ways in which various facilities may be used to test the 
standard model were discussed. Topics addressed include: interme- 
diate vector bosons, neutral current couplings, Higgs Bosons, to- 
ponium, naked quarks, glueballs, mixing angles and heavy ions. 


29162 Corrections to primordial nucleosynthesis. Dicus, 
D.A.; Kolb, E.W.; Gleeson, A.M.; Sudarshan, E.C.G.; Te- 
plitz, V.L.; Turner, M.S. (Univ. of Texas, Austin). AJP 
(American Institute of Physics) Conference Proceedings; No. 
99, 81-90(1983). (CONF-820971—). 

From AIP conference on neutrino mass and gauge structure 
of weak interactions; Telemark, WI, USA (22 Sep 1982). 

The changes in primordial nucleosynthesis resulting from 
small corrections to rates for weak processes that connect neutrons 
and protons are discussed. The weak rates are corrected by im- 
proved treatment of Coulomb and radiative corrections, and by in- 
clusion of plasma effects. The calculations lead to a systematic de- 
crease in the predicted “He abundance of about AY = 0.0025. The 
relative changes in other primordial abundances are also 1-2%. 


29163 Matter-antimatter oscillations and neutrino mass. 
Senjanovic, G. (Brookhaven National Lab., Upton). AJP 
(American Institute of Physics) Conference Proceedings; No. 
99, 117-136(1983). (CONF-820971—). Contract AC02- 
76CHO00016. 

From AIP conference on neutrino mass and gauge structure 
of weak interactions; Telemark, WI, USA (22 Sep 1982). 

A discussion of neutron-antineutron (n - anti-n) and hydro- 
gen-antihydrogen (H - anti-H) transitions is presented. An SU(2)/ 
sub L/ x U(1) x SU(3)/sub c/ model with spontaneously broken 
global B-L symmetry is shown to predict the interesting connection 
between oscillation times T/sub n - anti-n/, T/sub H - anti-H/, neu- 
trino mass and the mass of a doubly charged Higgs scalar. A case 
of B-L as a gauge symmetry is discussed in the context of SU(2)/ 
sub L/ x SU(2)/sub R/ x U(1)/sub B-L/ x SU(3)/sub c/ gauge 
model, with the emphasis on matter oscillations. Finally, an analysis 
of Higgs mass scales in GUTS and their impact on such processes 
is offered. 


29164 Amplitude zeroes: tests of the magnetic moment of 
the W boson and the quarks. Samuel, M.A. (Oklahoma State 
Univ., Stillwater). AIP (American Institute of Physics) Con- 
ference Proceedings; No. 99, 165-186(1983). (CONF-820971— 
). Contract AS05-76ER05074. 

From AIP conference on neutrino mass and gauge structure 
of weak interactions; Telemark, WI, USA (22 Sep 1982). 

The general phenomenon of amplitude zeroes, first discov- 
ered in the process d/anti u/ —-> W~ y is considered. The effect of 
the quarks having an anomalous d anti u magnetic moment on the 
observed zeros (dips) in the angular distribution for the process d 
anti u —> Wy (p anti-p —> W™ yX) is studied. It is found that for 
small values (=10~*) of the quark anomaly [a identical with (g -2)/ 
2] the distributions are practically unaffected and as a increases, the 
dips gradually disappear. This study might provide us with a way 
of obtaining an upper bound for the anomalous magnetic moment 
of the W bosons. Using spin-0 particles, the circumstances for am- 
plitude zeroes to occur in the physical region and, as well, their lo- 
cation in phase space is investigated. Furthermore, the authors ask 
whether or not these zeroes persist in higher order. The zeroes per- 
sist for internal line radiation and for radiation from internal bub- 
bles. However, when the I-loop correction to the scalar three-point 
function (with a photon attached in all possible ways) is considered, 
it is shown, by an explicit calculation, that amplitude zeroes do not 
persist in general. 


29165 Resonant neutrino activation and neutrino oscilla- 
tions. Kells, W.P. (Fermi National Accelerator Lab., Bata- 
via, IL). AIP (American Institute of Physics) Conference Pro- 
ceedings; No. 99, 272-281(1983). (CONF-820971—). 
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From AIP conference on neutrino mass and gauge structure 
of weak interactions; Telemark, WI, USA (22 Sep 1982). 

Low Q value weak nuclear decays are considered which 
have two body final states (electron captures and bound state 8 
decays, BSD). This permits an analogy with the Moessbauer effect, 
where the emitted (anti)neutrinos will resonantly activate daughter 
nuclei in a suitable absorber. Candidates for such a process are ex- 
amined and the relevant solid state host problems are discussed. 
The authors point out that resonant line widths as large as the nar- 
rowest observed in Moessbauer spectroscopy suffice to greatly 
extend the sensitivity of nu (disappearance) oscillation experiments. 


29166 Composite model of the weak interactions. Abbott, 
L.F. (Brandeis Univ., Waltham, MA). AIP (American Insti- 
tute of Physics) Conference Proceedings; No. 93, 121- 
128(1982). (CONF-8205116—). Contract AC02-76ER03230. 

From 5. international conference on novel results in particle 
physics; Nashville, TN, USA (24 May 1982). 

A model is presented in which quarks and leptons are com- 
posite, with the weak interactions resulting from residual interac- 
tions between their constituents. The mode can account for low- 
energy data while making high-energy predictions different than 
those of the standard model. Some modifications and extensions of 
the original model are also discussed. 
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29167 (CEA-CONF—7295) Supersymmetry for disor- 
dered electrons in a magnetic field. Itzykson, C. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). May 1984. 8p. (CONF-8405168—3; SPh-T—84- 
64). NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE85751056. 

From International colloquium on group theoretical methods 
in physics; College Park, MD, USA (21 May 1984). 

We present a work on the spectrum of charged particles in a 
strong magnetic field interacting with impurities. The derivation 
based on supersymmetry yields explicit formulae in two dimensions. 


29168 (CERN-EP—82-118) Strong and weak CP viola- 
tion at LEAR. Gabathuler, E.; Pavlopoulos, P. (European 
Organization for Nuclear Research, Geneva (Switzerland); 
Basel Univ. (Switzerland). Inst. fuer Physik). 3 Aug 1982. 
13p. (CONF-8205103—13). NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE85901047. 

From Workshop on physics at LEAR with low energy 
cooled antiprotons; Erice, Italy (9 May 1982). 

The intense and clean beams of antiprotrons which will 
become a reality at LEAR (the Low-Energy Antiproton Ring) 
open up the possibility of resolving many of the problems in exist- 
ing low-energy antiproton physics, which are largely brought about 
by a lack of flux. It is interesting to ask the question, “What else 
can be done at LEAR apart from a study of antiproton interac- 
tions?” The possibility is discussed of studying the weak CP viola- 
tion through the neutral-kaon system at LEAR, because the annihi- 
lation of antiprotons at rest produces large fluxes of K° and anti K° 
mesons of equal magnitude. The neutral-kaon system has been stud- 
ied in great detail over the last twenty years, therefore it is impor- 
tant to ask what new physics can be learned from a more precise 
study of this system. 


29169 (IC—84/40) Note on the meaning of covariant de- 
rivatives in supersymmetry. Aldaya, V.; Azcarraga, J.A. de. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Apr 1984. 13p. NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE85701151. 

We analyze in this paper the group theoretical meaning of 
the covariant derivatives, and show that they are horizontal left-in- 
variant vector fields on superspace understood as a principal bundle 
with connection. The geometrical construction is general and not 
restricted to the super Poincare group. 
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29170 (IC—84/53) New supersymmetric extension 
Poincare algebra. Khan, I. (International Centre for Thee, 
retical Physics, Trieste (Italy)). May 1984. 8p. NTIS (US 
Sales Only), PC A02/MF A0Ol1. File Number 45E85701152. 

A new supersymmetric extension of the Poincare algebra is 
given. 


29171 (IC—84/55) New expressions for the eigenvalues 
of the invariant operators of the general linear and the ortho- 
symplectic Lie superalgebras. Nwachuku, C.O.; Rashid, 
M.A. (International Centre for Theoretical Physics, Trieste 
(Italy)). Jun 1984. 2ip. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85701153. 

We obtain expansions for the eigenvalues, Csub(p), of the in- 
variant operators (Casimir Operators) of the general linear, and the 
orthosymplectic Lie superalgebras in terms of products of suitably 
defined graded power sums Psub(k). The resulting expressions are 
closed and provide unified formulae for computing the Csub(p)'s 
for those superalgebras as well as their corresponding Lie algebras. 
The formulae are remarkably simple to suggest that the power 
sums used in this text could play a more basic role in the under- 
standing of the pattern of the expansion coefficients. Explicit illus- 
trations are given for the various series for p <= 8. 


(LA-UR—85-1345) Effects of CP violation in 
SU(2)/sub L/ x SU(2)/sub R/ x U(1) electroweak models. 
Herczeg, P. (Los Alamos National Lab., NM (USA)). 1984. 
Contract W-7405-ENG-36. 2iIp. (CONF-8410224—6). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85010801. 

From AIP conference on neutrino mass and gauge structure 
of weak interaction; Cable, WI, USA (24 Oct 1984). 

We discuss two subjects in the phenomenology of general 
SU(2)/sub L/ x SU(2)/sub R/ x U(1) models: the effect of W/sub 
L/-W/sub R/ mixing on the CP-violating parameter ¢’, and the 
effect of CP violation in W/sub L/-W/sub R/ mixing and in the 
quark sector on some CP-conserving observables in muon decay, 
beta decay, and neutrinoless double beta decay. 46 refs. 


29173 (LAPP-TH—105) Breaking of gauge invariance at 
finite temperatures in SUSY models. Eliashvili, M. (Greno- 
ble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules). Apr 1984. 8p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85751059. 

It is shown that in supersymmetric theory the pattern of 
U(1) gauge symmetry behaviour at finite temperatures can be deter- 
mined by the SUSY breaking. 


(LAPP-TH—111) Comments on the spontaneous 
symmetry breaking in supersymmetric theories. Girardi, G.; 
Sorba, P.; Stora, R. (Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules). May 1984. 7p. 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE85751060. 

The role of the complex extension of the symmetry group in 
supersymmetric theories is revisited. We prove, in particular, that if 
symmetry breaking occurs at an extremum of the superpotential, 
then supersymmetry will be preserved if and only if the complex 
stabilizer of the vacuum is the complexified of its maximal compact 
part. 
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REFER ALSO TO CITATION(S) 29050, 29112, 29145, 29153, 29166, 29167 


29175 (BONN-HE—84-33) Dynamical mass generation 
and asymptotic freedom in nonabelian gauge theories. Pot- 
tinger, D.; Flessas, G. (Bonn Univ. (Germany, F.R.). Physi- 
kalisches Inst.). Nov 1984. 10p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE85751520. 

We investigate the possibility that a renormalizable and dy- 
namically massive Yang-Mills theory can be asymptotically free. 
With the aid of a special renormalization scheme, we show that the 
renormalization group equation for the dynamical mass does indeed 





allow for such a possibility. However, the allowed range for the pa- 
rameters that characterize the solution is found to be very small. 


(CEA-CONF—7289) Sats of quantum field 
statistical ar rar . (CEA Centre 
Nucleaires de 91 - Gif-sur-Yvette 
rance)). May 1984. 16 (CONE 84021351 SPh-T—84- 
. NTIS (US Sales ‘Only), PC A02/MF AO}. File Number 
DE85751038. 
From Conference in honour of the memory of K. Symanzik; 
Hambourg, F.R. Germany (6 Feb 1984). 
Several concepts of quantum field theory in which 
Symanzik’s work has been essential, have played a central role in 
statistical mechanics as well. The existence of a scaling limit near a 
critical point is a direct consequence of renormalization theory; 
scaling laws, indices and universality follow (as shown by Wilson) 
from the renormalization group framework, in field theory from the 
Callan-Symanzik ions; Symanzik’'s work on exceptional mo- 
menta, on the renormalization of broken symmetries, on repeated 
insertions of mass operators gives important informations on the 
theory, for instance the possibility of calculating all the exponents 
at the critical temperature. Several other contributions of Syman- 
zik, from the 1/N expansion to the Casimir effect and its relation 
with surface phenomena, are briefly reviewed. 


29177 (CEA-N—2403) Indefinite metric and regulariza- 
tion of electrodynamics. Gaudin, M. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). Jun 
1984. 59p. (In French). NTIS (US Sales Only), PC A04/MF 
AO01. File Number DE85751028. 

The invariant regularization of Pauli and Villars in quantum 
electrodynamics can be considered as deriving from a local and 
causal lagrangian theory for spin 1/2 bosons, by introducing an in- 
definite metric and a condition on the allowed states similar to the 
Lorentz condition. The consequences are the asymptotic freedom 
of the photon’s propagator. We present a calcultion of the effective 
charge to the fourth order in the coupling as a function of the aux- 
iliary masses, the theory avoiding all mass divergencies to this 


(CNRS-CPT—84-P-1611) Symmetries of Einstein- 
dimensional reduction. 


Yang-Mills fields and Coquereaux, R.; 
Jadozyk, A. (Centre National de la Recherche Scientifique, 
13 - Marseille (France). Centre de Physique Theorique). 
od 1984. 23p. NTIS (US Sales Only), PC A02/MF ‘AO1 
File Number DE85780902. 

Let E be a manifold on which a compact Lie group S acts 
simply (all orbits of the same type); E can be written locally as M x 
S/I, M being the manifold of orbits (space-time) and I a typical iso- 
tropy group for the S action. We study the geometrical structure 
given by an S-invariant metric and an S-invariant Yang Mills field 
on E with gauge group R. We show that there is a one to one cor- 
respondence between such structures and quadruplets of fields de- 
fined solely on M. We express the Einstein-Yang-Mills Lagrangian 
of E in terms of the component fields on M. Examples and model 
building recipes are given. 


29179 (DESY—84-096) Theoretical implications of recent 
collider results. Peccei, R.D. (Deutsches Elektronen-Syn- 
chrotron (DESY), Hamburg (Germany, F.R.)). Oct 1984. 
18p. (CONF-840795—5; MPI-PAE/PTH—71/84). NTIS 
(US Sales Only), PC A02/MF AOI. File Number 
DE85750992. 

From 7. 
Durham, UK (9 Jul 1984). 

After discussing the comparison of the properties of the W 
and Z bosons found at the CERN collider with what is expected in 
the standard model, I critically overview various theoretical specu- 
lations concerning some recently reported exotic events, like radi- 
ative Z decays, monojets, hot photons, and jet activity. No over- 
whelmingly favored theoretical explanation =ppears to spring forth 
for all the existing exotica. 


symposium on antiproton interactions; 
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20180 (DESY—84-116) String and its tension in SU(3) 
lattice gauge theory: Towards definitive results. Forcrand, P. 
de; Schierholz, G.; Schneider, H.; Teper, M. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.)). Dec 1984. 15p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85751503. 

We consider the correlation of Polyakov loops. It is shown 
that the ground state energy receives a universal contribution -7/ 
3A (A being the length of the loop) arising from long wavelength 
fluctuations of the string. The correlation function is calculated for 
B=5.5, 5.7, 5.9 and 6.0 on lattices ranging in size from 6*x12 to 
12°x24 using the source method. The calculation is accurate 
enough to identify the asymptotic exponential decay which makes 
sure that we are extracting the ground state energy and hence the 
(asymptotic) linearly rising piece of the potential. We find the Cou- 
lomb-like contribution to be remarkably consistent with -7/3A. 
The string tension violates asymptotic scaling by approx.= 60%, 
taken over the whole range of 8. This stands in sharp contrast to 
the 8 dependence of the mass gap which is consistent with asymp- 
totic scaling. 


29181 (FRNC-TH—1623) Probabilistic aspects of lattice 
gauge theories: confinement problem and correlation inequal- 
ities. Ruiz, J. (Aix-Marseille-2 Univ., 13 - Marseille 
(France). Centre Universitaire de Luminy). Mar 1982. 56p. 
(In French). NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE85751580. 

Definition, formalism and important results are presented. A 
probabilistic method is developed which enables permanent con- 
finement to be demonstrated in dimension 3 of space time for the 
gauge models defined on group U(1) or a group such that its centre 
contains O(1). Correlation inequalities are given for the Ising gauge 
model defined on the discrete group Za. 


29182 (IC—84/42) Colour and Higgs charges in G/H 
Kaluza-Klein theory. Jadczyk, A.Z. (International Centre for 
Theoretical Physics, Trieste (Italy)). Apr 1984. 28p. NTIS 
(US Sales Only), PC A03/MF A0Ol. File Number 
DE85701 144. 

Geodesics in a multidimensional Universe with a G-invariant 
metric are studied and the differential equations describing their 
space-time projections are derived. It is shown that, when internal 
spaces are cosets rather than group manifolds, in addition to the 
colour charge through which the particle interacts with the gauge 
field, a new charge arises which couples to the scalar fields only. 
This new charge, called the Higgs charge, has a non-linear nature. 
For certain cosets it may contribute to the colour charge non-con- 
servation. 


29183 (IC—84/43) Unconstrained N=2 matter, Yang- 
Mills and supergravity theories in harmonic superspace. Gal- 
perin, A.; Ivanov, E.; Ogievetsky, V.; Kalitzin, S.; Sokat- 
chev, E. — Centre for Theoretical Physics, — 
este (Italy)). Apr 1984. 55p. NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE85701145. 

A new approach to N = 2 supersymmetry based on the con- 
cept of harmonic superspace is proposed and is used to give an un- 
constrained superfield geometric description of N = 2 super Yang- 
Mills and supergravity theories as well as of matter N = 2 hyper- 
multiplets. The harmonic N = 2 superspace has as independent co- 
ordinates, in addition to the usual ones, the isospinor harmonics 
Usub(i)sup(+-) on the sphere SU(2)/U(1). The role of 
Usub(i)sup(+--) is to relate the SU(2) group realized on the compo- 
nent fields to a U(1) group acting on the relevant superfields. Their 
introduction makes it possible to SU(2)-covariantize the notion of 
Grassmann analyticity. Crucial for our construction is the existence 
of an analytic subspace of the general harmonic N = 2 superspace. 
The hypermultiplet superfields and the true prepotentials (pre-pre- 
potentials) of N = 2 super Yang-Mills and supergravity are uncon- 
strained superfunctions over this analytic subspace. The pre-prepo- 
tentials have a clear geometric interpretation as gauge connections 
with respect to the internal SU(2)/U(1)-directions. A radically new 
feature arises: the number of gauge and auxiliary degrees of free- 
dom becomes infinite while the number of physical degrees of free- 
dom remains finite. Other new results are the massive N = 2 Yang- 
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Mills theory and various off-shell self-interactions of hypermulti- 
plets. The propagators for matter and Yang-Mills superfields are 
given. 


29184 (IC—84/54) Stability of mass hierarchy in locally 

supersymmetric grand unification. Nishino, H.; Helayel-Neto, 
J.A.; Koh, LG. ‘Teanianal Centre for Theoretical Phys- 
ics, Trieste (Italy)). Jun 1984. 19p. NTIS (US Sales Only), 
PC A02/MF AOl1. File Number DE85701146. 

Some locally supersymmetric SU(5) grand unified models 
with a sliding singlet and two pairs of Ssub(tilde) and Ssub(tilde)* 
Higgs multiplets are considered from the viewpoint of universal 
baryon asymmetry and the one-loop stability of mass hierarchy. A 
new mechanism based on "sliding singlet reflection symmetry” to 
avoid the problem of the mass hierarchical stability is proposed. 
The stability is shown up to two-loop levels for some models. All 
order stability is also discussed. 


29185 (IC—84/66) Gravitational analogue of the Witten 
effect. Foda, O. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). Jun 1984. 17p. NTIS (US Sales Only), 
PC A02/MF AOl. File Number DE85701147. 

In the presence of massive fermions, and assuming a non- 
vanishing theta-parameter as the only source of CP-violation, the 
Witten effect [a shift in the electric charge of a magnetic monopole 
due to CP-non-conservation] is shown to follow from an anomalous 
chiral commutator. Next, given the gravitational contribution to the 
chiral anomaly, the corresponding anomalous commutator for 
Dirac fermion currents in a gravitational background is derived. 
From that, we infer the equivalence of a theta R-tilde R term in the 
Lagrangian to a shift in the mass parameter of the NUT metric, in 
proportion to theta. This is interpreted as the gravitational analogue 
of the Witten effect. Its relevance to certain Kaluza-Klein mono- 
poles is briefly discussed. 


29186 (IC—84/70) Effective Lagrangians for SUSY QCD 
with properties seen in perturbation theory. Sharatchandra, 
H.S. (International Centre for Theoretical Physics, Trieste 
(Italy)). Jun 1984. 1lp. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85701148. 

We construct effective Lagrangians for supersymmetric 
QCD which properly incorporate the relevant Ward identities and 
possess features encountered in perturbation theory. This shows 
that the unusual scenarios, proposed for SUSY QCD, are not neces- 
sary. 


29187 (IC—84/80) Mirror fermions and cosmology. Sen- 
janovic, G. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jul 1984. 7p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE85701149. 

Extended supersymmetry, Kaluza-Klein theory and family 
unification all suggest the existence of mirror fermions, with same 
quantum numbers but opposite helicities from ordinary fermions. 
The laboratory and especially cosmological implications of such 
particles are reviewed and summarized. 


29188 (IC—84/105) Supergravity in d=9 and its = 
pling to non-compact o-model, Gates, S.J. Jr.; Nishino, H 
Sezgin, E. (International Centre for Theoretical ieeite, 
Trieste (Italy)). Aug 1984. 12p. NTIS (US Sales Only), PC 
A02/MF AOl. File Number DE85701 141. 

N = 1 supergravity in d = 9 coupled to n-vector multiplets, 
each containing a real scalar, is constructed by Noether method. It 
is shown that the scalars parametrize the coset space Hsup(n) = 
SO(n, 1)/SO(n). 


29189 (IC—84/128) Construction of local and non-local 
conservation laws for non-linear field equations. Vladimirov, 
V.S.; Volovich, I.V. (International Centre for Theoretical 
Physics, Trieste (Italy)). Aug 1984. 15p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE85701 142. 

A method of constructing conserved currents for non-linear 
field equations is presented. More explicitly for non-linear equa- 
tions, which can be derived from compatibility conditions of some 
linear system with a parameter, a procedure of obtaining explicit 
expressions for local and non-local currents is developed. Some ex- 
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amples such as the classical Heisenberg spin chain and supersymme- 
tric Yang-Mills theory are considered. 


29190 (iC—84/129) nee realistic D= N=2 
Kaluza-Klein supergravity on coset Ea/SO(12x5p(0) with 
chiral fermions. Koh, I.G.; Nishino, H. (International Centre 
for Theoretical Physics, Trieste (Italy)). Aug 1984. 11p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE85701143. 

An SO(10) GUT model with realistic left-handed chiral 
16sub(tilde) fermions is obtained from the D = 6, N = 2 
vity with matter and gauge couplings on the scalar coset E,/ 
$O(12)xSp(1). The six dimensions compactify into (four-dimension- 
al Minkowski space-time) x (two sphere S*) by a monopole on S? 
without any fine-tuning for the four-dimensional cosmological con- 
stant. The monopole charge n (when positive) directly gives the 
number of generations of quarks and leptons. 


29191 (IFVE-OTF—83-140) Neutral currents in two-Z- 
boson gauge models. Pirogov, Yu.F. Coane Ko- 
mitet po _— zovaniyu Atomnoj ae SSSR, Serpuk- 
hov. Inst. Fiziki Vysokikh Ehnergij). 1983. 9p. NTIS (US 
Sales Only), PC A2/MF A01. File Number E85700671. 
eases to ie eee Se Phys. C - Particles and Fields. 
A systematic procedure is considered for the phenomenolog- 
ical analysis of neutral current interactions in an arbitrary two-Z- 
boson gauge model by means of a general neutral current effective 
Lagrangian. Expressions for two gauge boson masses and their 
mixing angle have been obtained directly through the effective La- 
grangian parameters. A general classification of possible types of 
two-Z-boson gauge models is presented in accordance with the 
form of the effective Lagrangian. 


29192 (INIS-mf—9398) Analytic study of the Migdal-Ka- 
danoff recursion formula. Ito, K.R. (Bielefeld Univ. (Germa- 
ny, F.R.). Zentrum fuer Interdisziplinaere Forschung). Mar 
1984. 18p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE85780773. 

After proposing lattice gauge models in which the Migdal 
renormalization group recursion formulas are exact, we study the 
recursion formulas analytically. If D is less than 4, it is shown that 
the effective actions of D-dimensional U(1) lattice gauge models are 
uniformly driven to the high temperature region no matter how 
low the initial temperature is. If the initial temperature is large 
enough, this holds for any D and gauge group G. These are also 
the cases for the recursion formulas of Kadanoff type. It turns out, 
however, that the string tension for D = 3 obtained by these meth- 
ods is rather big compared with the one already obtained by Mack, 
Goepfert and by the present author. The reason is clarified. 


29193 (INIS-mf—9399) Trajectories of the PHL.4-model 
by the block spin transformations, Ito, K.R. (Bielefeld Univ. 
(Germany, F.R.). Zentrum fuer Interdisziplinaere Fors- 
chung). Mar 1984. 39p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE85780774. 

Trajectories of the O(N)-invariant PHI,‘-models (N=1 or 
infinite) by the iterations of the block spin transformations are ob- 
tained by using the hierarchical approximation due to Gawedzki 
and Kupiainen. The correlation functions are also obtained. In the 
case of N=infinite, it is shown that the theory does not exist below 
the critical temperature and there exists only one fixed point. This 
fixed point turns out to be trivial (Gaussian). For N=1, the correla- 
tion functions and the trajectories are also obtained in the high and 
at the critical temperature. They are more or less equivalent to 
those of the O(infinite) model. 


29194 (ITEF—120(1983)) Supersymmetric models of ele- 
mentary particles. Theory in progress. Vysotskij, M.I. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i E oe 
Fiziki). 1983. 66p. (In Russian). NTIS (US Sales Only), PC 
A04/MF AO1. ile Number DE85700672. 

Phenomenological models of supersymmetry violation are 
discussed. Problems of geometrical hierarchy is solved by means of 
generalization of Su(2)xU(1) theories and supersymmetry violation 
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in the sector of light particles at the expense of radiation correc- 
tions. To avoid difficulties due to the appearance in operator of a 
member, violating supersymmetry by a value much higher the (7/ 
p)* one, it is necessary to get rid of singlet chiral fields in the light 
sector (so-called “sliding singlet’). The way, in which scalar 
quarks, leptons and spinor partners of calibrating bosons - calibrino 
- get their mass is shown. Mechanism of gluino production is con- 
sidered. Phenomenological models of supersymmetry violation at 
the expense of supergravitation in the experiment beam dump are 
discussed. Ways of proton decomposition at the expense of dimen- 
sional operators 5 are considered. Potentials of scalar fields are ob- 
tained. 


29195 ((TTEP—16(1983)) Large N. Lectures for the 
Arctic School of Physics 1982. Makeenko, Yu.M. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental'noj 
Fiziki). 1983. 39p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE85700673. 


The topic of the lectures is the dynamics of many color 


QCD. The main attention is paid to the semiclassical nature of the 
large-N limit of QCD. It is discussed that the factorization propert- 
ly is satisfied diagrammatically at N = infinity. The problem of re- 
formulating QCD in terms of colorless corposite field, and the 
Wilson loop, which becomes classical as N —> infinity, is consid- 
ered. It is shown that loop equations are an adequate tool for study- 
ing the large-N limit of QCD. Solutions of the loop equation, 
which are known at present, as well as a connection between many 
color QCD and the relativistic string are briefly discussed. The 
loop equation on the lattice is considered. 


29196 (TEP—190(1983)) Calculation of one-loop anoma- 
lous dimensions by means of the background field method. 
Mcrozov, A.Yu. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1983. 56p. 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE85700628. 

The knowledge of propagators in background fields makes 
calculation of anomalous dimensions (AD) straight forward and 
brief. The paper illustrates this statement by calculation of AD of 
many spin-zero and one QCD operators up to the eighth dimension 
included. The method presented does not simplify calculations in 
case of four-quark operators, therefore these are not discussed. To- 
gether with calculational difficulties arising for operators with de- 
rivatives this limits capacities of the whole approach and leads to 
incompleteness of some mixing matrices found in the article. 


29197 (JINR-R—2-83-781) Born-infeld theory as a part 
of the Einstein unified field theory. Chernikov, N.A.; Sha- 
vokhina, N.S. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1983. 4p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85700629. 

Submitted to the journal Izv. Vyssh. Uchebn. Zaved., Mat. . 

The main object in Born-Infeld theory, as well as in the Ein- 
stein unified field theory, is presented by a pair of xi sub(lambda B) 
and xi sub(8 lambda) tensor fields, assigned in space - time. It is 
shown that the Born-Infeld theory can be included as a part into 
the Einstein unified field theory if together with the covector the 
torsion trivector is set to be zero. 


29198 (JINR-R—2-83-844) Quantum field theory and a 
new universal high energy scale. Kadshevskij, V.G.; Mateev, 
M.D. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1983. 24p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85700630. 

Submitted to the journal Nucl. Phys. . 

The present article is the first of a new series dedicated to 
the problem of constructing, substantiation and physical interpreta- 
tion of quantum field theory (QFT), in which the four-dimensional 
momentum space is a constant curvature space with a sufficently 
large radius M. The parameter M is called fundamental mass and its 
inverse 1=1/M fundamental length. The fundamental mass fixes a 
new universal scale of the theory in the high energy region. fhe 
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standard QFT is recovered in the “flat limit’ M — infinity. It is 
exemplified by a scalar model that QFT with fundamental mass is 
equivalent from the methematical point of view to a certain version 
of local QFT with a doubled number of field variables and a bound 
m <= M on the mass of particles. A key part in the developed 
approach is played by the five dimensional configuration represen- 
tation. It happens that the region of locality of the new scheme nat- 
urally extends to a space of five dimensions. This fact is of crucial 
importance in the formulaton of gauge QFT with fundamental 
mass. 


29199 (KFKI—1984-70) Gupta-Bleuler quantisation of 
the free massless spin 2 field. Meszaros, A. (Hungarian 
Academy of Sciences, rere Central Research Inst. for 
Physics). Jun 1984. 5p. NTIS (US Sales Only), PC A02/MF 
AOl. File Number DE85701150. 

A possible way to construct quantum gravity theory is the 
quantization of self-interacting massless spin-2 field. But the precise 
procedure of Gupta-Bleuler quantization for the free massless spin-2 
field was not given yet, and an ad hoc formalism used nine pseudo- 
particles. The present paper gives the correct form of Gupta- 
Bleuler quantization, using only the necessary eight pseudoparticles 
and the two physically relevant polarizations. 


29200 Monopole-induced baryon-number violation in ‘'re- 
alistic’ grand unified theories. Bennett, D.P. (Stanford 
Linear Accelerator Center and Physics Department, Stan- 
ford University, Stanford, California 94305). Physical Review 
[Section] D: Particles and Fields; 31: No. 9, 2323-2339(1 May 
1985). Contract AC03-76SF00515. 

We consider the embedding of the SU(2) monopole of ‘t 
Hooft and Polyakov into “realistic” grand unified theories (GUT’s) 
and find a complication that may possibly interfere with the Callan- 
Rubakov effect. The fine tuning that keeps the weak-interaction 
scale much smaller than the GUT scale is necessarily upset in the 
vicinity of a magnetic monopole, and there is a probability of order 
one that the Weinberg-Salam Higgs field will have a GUT-scale ex- 
pectation value at the monopole core. This means that the fermions 
could have a large effective mass at the core which could act as a 
barrier to exclude the fermions from the baryon-number-violating 
interactions inside the monopole core. In this paper we determine 
whether such a barrier is likely to cause a significant suppression of. 
the Callan-Rubakov effect. Our analysis involves a variational de- 
termination of a position-dependent mass for the fermions in 
Callan's soliton formalism. Once the position-dependent mass of the 
solitons has been determined, simple energy arguments allow us to 
determine if the Callan-Rubakov effect will be suppressed. We find 
that in ordinary GUT’s, the small Yukawa couplings between the 
Weinberg-Salam Higgs field and the light fermions keep the effec- 
tive soliton masses very small so baryon-number violation is not af- 
fected, but if the Yukawa couplings are larger than 10~° (instead of 
the usual 102]5) or with the appropriate tuning of Higgs-field pa- 
rameters, the soliton masses can become large at the core, and the 
Callan-Rubakov effect can be prevented. In the event that the 
Callan-Rubakov effect is suppressed, we find that baryon-number 
violation is still possible through the weak-anomaly-induced process 
discussed by Schellekens and Sen. 


29201 Functional differential equation approach to the 
large N expansion and mean field perturbation theory. 
Bender, C.M.; Cooper, F. (Department of Physics, Wash- 
ington University, St. Louis, Missouri 63130). Annals of 
Physics (New York); 160: No. 2, 323-342(1 Apr 1985). 

An apparent difference between formulating mean field per- 
turbation theory for Aphi‘ field theory via path integrals or via 
functional differential equations when there are external sources 
present is shown not to exist when mean field theory is considered 
as the N = 1 limit of the O(N)Aphi‘ field theory. A simply method 
is given for determining the 1/N expansion for the Green’s func- 
tions in the presence of external sources by directly solving the 
functional differential equations order by order in 1/N. The 1/N 
expansion for the effective action I'(phi,chi) is obtained by directly 
integrating the functional differential equations for the fields phi 
and chi (equivalent1/2A/Nphi/sub a/phi/sup a/-p”) in the pres- 
ence of two external sources j = -8T'/Sphi, S = -8P°/Schi. 
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29202 Behaviour of Gluons at high temperature. Kajan- 
tie, K.; Kapusta, J. ent of Theoretical Physics, 
University of Helsinki, Siltavuoren 20 C, SF-00170 
Helsinki 17, Finland). Annals of Physics (New York); 160: 
No. 2, 477-513(1 Apr 1985). Contract AC02-79ER 10364. 

The screening of colour electric and magnetic fields and 
plasma oscillations in a high-temperature gluon plasma are investi- 
gated using linear response theory and self-consistent nonperturba- 
tive solutions to the Schwinger-Dyson equation. Static electric 
fields are screened, with m?/sub e//sub 1/ = 1/3g*?NT?-(3/m)1/ 
6g7N)/sup 3/2/T?. This result is proven to be gauge invariant in 
two ways: by computing 7oo in temporal axial, Coulomb and covar- 
iant gauges, and by computing the physical free energy of a heavy 
quark pair in the plasma in temporal axial gauge. To order g® static 
magnetic fields are not screened. 


29203 Superconformal invariance in two dimensions and 
the tricritical Ising model. Friedan, D.; Qiu, Z.; Shenker, S. 
(Chicago Univ., IL). Physics Letters, [Section] B; 151: No. 1, 
37-43(31 Jan 1985). 

We discuss the realization of superconformal invariance in 
two dimensional quantum field theory. The Hilbert space of a su- 
perconformal theory splits into two sectors; one a representation of 
the Neveu-Schwarz algebra, the other of the Ramond algebra. We 
introduce the spin fields which intertwine the two sectors and cor- 
respond to the irreducible representations of the Ramond algebra. 
We give the determinant formula for the Ramond algebra and the 
discrete list of possible unitary representations. We have previously 
noted that the Zz even sector of the tricritical Ising model is a rep- 
resentation of the Neveu-Schwarz algebra. Here we complete the 
picture by showing that the Z2 odd sector forms a representation of 
the Ramond algebra. This system is the first experimentally realiz- 
able supersymmetric field theory. 


29204 Grand unification: a review. Nair, V.P.; Wali, 
K.C. (Syracuse Univ., NY). AIP (American Institute of Phys- 
ics) Conference Proceedings; No. 98, 1-18(1983). (CONF- 
8210113—). Contract AC02-76ER03533. 

From American Physical Society meeting on particles and 
fields; College Park, MD, USA (28 Oct 1982). 

The general ideas behind are emphasized 
with special attention on the violation of well-known low energy 
conservation laws such as baryon and lepton number. The rel- 
evance of the grand unification ideas to astrophysics and some of 
the theoretical problems in model building are discussed as well as 
the salient features of a few generic models. The review concludes 
with some general remarks. 


29205 Unified approach to QCD _ phenomenology. 
Brodsky, S.J. (Stanford Univ., CA). AIP (American Institute 
of Physics) Conference Proceedings; > No. 98, 146-175(1983). 
(CONF-8210113—). Contract ACO3- 76SF00515. 

From American Physical Society meeting on particles and 
fields; College Park, MD, USA (28 Oct 1982). 

The Fock state wave functions of hadrons defined by quan- 
tizing quantum chromodynamics at equal time on the light-cone 
provides a unifying element in QCD predictions, from low to high 
momentum transfer. A number of novel QCD effects are reviewed, 
including heavy quark and higher twist phenomena, initial and final 
state interactions, direct processes, multiparticle collisions, color 
transparency, and nuclear target effects. A method for fixing the 
momentum scale in leading order QCD predictions is also briefly 
presented. 


29206 Status of SU(2)/sub L/ x SU(2)/sub R/ x U(1)/ 
sub B-L/: phenomenology versus theory. Ma, E. (Univ. of 
Hawaii, Honolulu). AJP (American Institute of Physics) Con- 
ference Proceedings; No. 99, 137-145(1983). (CONF-82 82097 1— 
). Contract AM03-76SF00235. 

From AIP conference on neutrino mass and gauge structure 
of weak interactions; Telemark, WI, USA (22 Sep 1982). 

The most general form of the effective low-energy neutral- 
current interactions for left-right gauge models is derived and com- 
pared with experimental data, resulting in the bounds 83 < M/sub 
Z:i/ < 116 GeV and M/sub Z2/ > 205 GeV. Constraints from 
SO(10) grand unification are briefly discussed. 
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29207 Neutrino oscillations in grand unified theories. 
Milton, K.A. (Oklahoma State Univ., Stillwater). AJP 
(American Institute of Physics) Conference Proceedings; No. 
99, 187-192(1983). (CONF-820971—). 

From AIP conference on neutrino mass and gauge structure 
of weak interactions; Telemark, WI, USA (22 Sep 1982). 

The natural scale of nu/sub e/ mixing angles in SO(10) is 
small, of order theta/sub c//3. It is possible to achieve large nu/sub 
e/ mixing angles theta, but such solutions are unstable. This diffi- 
culty reflects the quark mass hierarchy. On the other hand, nu/sub 
p/-nu/sub tau/ mixing could naturally be substantial. These qualita- 
tive features would be expected to hold any grand unified model 
where the Gell-Mann-Ramond-Slansky mechanism generates natu- 
rally small neutrino masses. 


Minimally extended electroweak gauge theories in 
SOC0) and E,. Robinett, R.W.; Rosner, J.L. (Univ. of Wis- 
consin, Madison). AJP (American Institute of Physics) Confer- 
ence Proceedings; No. 99, 193-201(1983). (CONF-820971—). 
Contract AC02-76ER00881. 

From AIP conference on neutrino mass and gauge structure 
of weak interactions; Telemark, WI, USA (22 Sep 1982). 

The possibility of minimally extending the standard SU(2)/ 
sub L/ x U(1) electroweak theory within the context of SO(10) and 
E. grand unification by adding U(1) factors is explored. The neutri- 
no neutral current interactions in these schemes are arranged to co- 
incide with the standard model predictions. Limits on the masses of 
the extra Z’s generated by these U(1) factors are obtained by con- 
sidering other parity violating effects. Additional Z’s as light as 2.5- 
3.0 times the standard model Z° mass are allowed. 


29209 Is fractional electric charge problematic for QCD?. 
Slansky, R. (Los Alamos National Lab., NM). AIP (Ameri- 
can Institute of Physics) Conference Proceedings; No. 93, 39- 
48(1982). (CONF-8205116—). 

From 5. international conference on novel results in particle 
physics; Nashville, TN, USA (24 May 1982). 

A model of broken QCD is described here; SU3/sup c/ is 
broken to SO;/sup g/ (g for glow) such that color triplets become 
glow triplets. With this breaking pattern, there should exist low- 
mass, fractionally-charged diquark states that are not strongly 
bound to nuclei, but are rarely produced at present accelerator fa- 
cilities. The breaking of QCD can be done with a 27/sup c/, in 
which case, this strong interaction theory is easily embedded in uni- 
fied models such as those based on SUs, SOio, or Es. 


29210 GUTs, SUSY GUTs, and SUPER GUTs. Gaillard, 
M.K. (Lawrence Berkeley Lab., CA). AIP (American Insti- 
tute of Physics) Conference Proceedings; No. 93, 291- 
304(1982). (CONF-8205116—). Contract AC03-76SF00098. 

From 5. international conference on novel results in particle 
physics; Nashville, TN, USA (24 May 1982). 

The motivations for extending grand unified theories are re- 
viewed with particular emphasis on supersymmetry and its phe- 
nomenological and cosmological fallout, and comment on the rel- 
evance of quantum gravity. 


29211 Problems, puzzles and prospects: a personal per- 
spective on present particle Politzer, H.D. (Califor- 
nia Institute of Technology, Pasadena). AIP (American Insti- 
tute of Physics) Conference Proceedings; No. 93, 375- 
384(1982). (CONF-8205116_). Contract AC03- 81ER40050. 

From 5. international conference on novel results in particle 
physics; Nashville, TN, USA (24 May 1982). 

As closing remarks to the meeting the author gives his per- 
sonal perspective on a number of issues in Grand Unification. These 
include: gravity, particle structure, QCD and possible experimental 
tests of theory. 





65 PHYSICS. Il. 
6454 Field Theory 


65 PHYSICS. II. 
6510 Nuclear Physics 
REFER ALSO TO CITATION(S) 28559 


29212 (ANL—84-24) Physics Division annual review, 1 
April 1983-31 March 1984. (Argonne National Lab., IL 
(USA)). Aug 1984. Contract -31-109-ENG-38. 268p. 

NTIS, PC A1l2/MF A0l; GPO Dep. File Number 
DE85000784. 

A broad but necessarily incomplete review of the research 
activities within the Division is presented. Activities in medium- 
energy physics research include studies of pion reaction mecha- 
nisms, nuclear structure studies, two-nucleon physics with pions 
and electrons, weak interactions and particle searches. Research at 
the Superconducting Linac Accelerator includes studies on quasi- 
elastic processes and reaction strengths, heavy-ion fusion reactions, 
high angular momentum states in nuclei, accelerator mass spectrom- 
etry and equipment development at the Tandem-Linac Facility. 
Theoretical nuclear physics studies reviewed are grouped in the 
areas: nuclear forces and subnucleon degrees of freedom, variation- 
al calculation of finite many-body systems, nuclear shell theory and 
nuclear structure, intermediate energy physics, heavy-ion reactions 
and other theoretical studies. The status of the superconducting 
linac program is detailed, and operation and development of the 
tandem-linac accelerator and the Dynamitron Facility are de- 
scribed. The atomic and molecular physics research is detailed in 
the five ongoing programs: photoionization-photoelectron research, 
high-resolution laser-rf spectroscopy with atomic and molecular 
beams, photon interactions involving fast ions, interactions of fast 
atomic and molecular ions with solid and gaseous targets, and theo- 
retical atomic physics. A complete list of publications and the Divi- 
sion roster are included. (WHK) 


29213 (BARC—1239) Nuclear data activities in India. 
Progress report, January 1983-June 1984. Anand, R.P. 
(comp.). (Bhabha Atomic Research Centre, Bombay (India). 
Nuclear Physics Div.). 1984. 64p. NTIS (US Sales Only), 
PC A04/MF AO01. File Number DE85900950. 

The present progress report on Nuclear Data Activities in 
India is the third in the new series of progress reports. It covers the 
period from January 1983 to June 1984. It contains information 
about nuclear data measurements, compilation and evaluation 
works being carried out at BARC, Bombay; RRC, Kalpakkam and 
at other institutions in the country. Thirty-one summaries are pre- 
sented under the headings: nuclear fission, neutron cross 
sections, and other nuclear data activity. 


29214 (CERN-EP—84-66) PS184: a study of antiproton- 
nucleus interactions at LEAR. Garreta, D.; Birien, P.; Bruge, 
G,; ID eum A.; Drake, D.M.; Janouin,. S.; Legrand, D.; 


Mallet-Lemaire, M. C.; Mayer, B.; Pain, J (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France); 
CEA Centre d'Etudes Nucleaires de Grenoble, 38 (France); 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nu- 
cleaires; Tel Aviv Univ. (Israel)). 24 May 1984. Contract 
W-7405-ENG-36. 7p. (CONF-8403159—2). NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE85011031. 

From School of physics of exotic atoms; Erice, Italy (31 
Mar 1984). 

We have proposed and partially completed four types of ex- 
periments which should provide data for building and testing 
models of anti p-nucleus interactions. These are: (1) A(anti p,anti 
p)A elastic scattering; (2) A(anti p anti p’)A* inelastic scattering; (3) 
A(anti pp)A/sub Z-1,anti p/ knockout; and (4) A(anti p,x)X annihi- 
lation; of these, (3) and (4) have no exact analogy in normal nuclear 
physics. Very little anti p-nucleus data existed before the summer of 
1983, and most of these were concerned with total reaction cross- 
sections. Theoretical models were based on the elementary ampli- 
tudes of anti NN interactions folded over the nuclear volume. More 
pragmatic optical models were built on data which came from anti 
p-atomic x-rays and anti p absorption. The energy shift and width 
of the innermost x-rays can be interpreted in terms of V and W of 
the nuclear potential constrained by an assumed nucleon distribu- 
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tion. Potentials deduced from these data differ by factors as large as 
3, have large errors, and are not unambiguous. Our primary effort 
has been directed toward measuring elastically scattered anti p an- 
gular distributions at 300 and 600 MeV/c and extracting optical 
model parameters therefrom. In future experiments we hope to 
study the A dependence of the anti p A potential; the effect of tar- 
gets with spin; scattering from different isotopes of the same ele- 
ment, e.g., '*O, '*O. We plan to study the knockout reaction with 
much better statistics and a lighter target such as lithium for which 
the cascade background should be smaller and the nuclear protons 
more accessible. 11 refs. 


Research in experimental 

Progress report, 1 April 1984-31 March 

. (Texas Univ., Austin (USA)). Nov 1984. Contract 

AS05-76ER05224. 14p. NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE85011779. 

This report summarizes the work carried out by personnel 
from the University of Texas at Austin at the Los Alamos Clinton 
P. Anderson Meson Physics Facility (LAMPF) during the calendar 
year 1984. The research activities involved experiments done with 
the Energetic Pion Channel and Spectrometer (EPICS), the High 
Resolution Spectrometer (HRS), and Some work has been done at 
Argonne National Laboratory and Kernforschungsanlage, Juelich, 
West Germany. A brief overview of work supported by this con- 
tract, a list of abstracts of papers reported at scientific meetings, 
and a list of published papers and preprints are given. These papers 
summarize experiments undertaken this year and in the proceeding 
year and indicate the work accomplished by the participants in this 
program of medium energy nuclear physics research. Studies in- 
clude parameters of the neutron density distributions for the Ca iso- 
topes for the analysis of 7*~ elastic scattering, the excitation of AS 
= 1 transitions via pion inelastic scattering in light nuclei, 
12C(ar*,a*') inelastic scattering at very small angles, pion-induced 
double charge exchange reaction, and evidence for the population 
of a low-spin A-hole state at 248 MeV was found in ™“C via 
13C(p,d)'*C* at 800 MeV. (WHK) 


29216 (GSI—84-12) Research and development program 
1985. (Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.)). 1984. 77p. (in German). NTIS 
(US Sales Only), PC A0OS5/MF AOI. File Number 
DE85751519. 

In this report the research and development program of the 
GSI Darmstadt is described. It concerns heavy ion reactions, nucle- 
ar structure studies, exotic nuclei, nuclear theory, atomic collisions 
with heavy ions, atomic spectroscopy, the interaction of heavy ions 
with matter, atomic theory, biological studies with heavy ions, nu- 
clear track techniques, UNILAC developments, acquisition of ex- 
perimental data, and the development of new accelerators, ion 
sources, targets, and detectors. 


29217 (INIS-mf—9280) Workshop on coincident particle 
emission from continuum states (COPECOS). Abstracts of 
contributed papers. Machner, H.; Jahn, P. (eds.). (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.)). 1984. 38p. 
(CONF-8406207—Absts.). NTIS (US Sales Only), PC AO. / 
MF AO1. File Number DE85780884. 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS ‘'84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

, These proceedings contain the abstracts of the talks held at 
the named workshop. They are concerned with experimental and 
theoretical aspects of light and heavy ion induced reactions. Sepa- 
rate entries were prepared for the data base for the abstracts includ- 
ed. 


29218 (INIS-SU—282) Summaries of reports of 34. con- 
ference on nuclear spectroscopy and atomic nucleus structure. 
Summaries of reports. (AN SSSR, Moscow; Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow; AN Kazakhskoj SSR, Alma-Ata. Inst. Yadernoj 

iki). 1984. 622p. (in Russian). (CONF-8404189— 
Summs.). NTIS (US Sales Only), PC A99/MF A0O1. File 
Number DE85780893. 
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From 34. conference on nuclear spectroscopy and nuclear 
structure; Alma-Ata, USSR (1 Apr 1984). 

Separate entries were prepared for the data base for the 
paper presented. (WHK) 


29219 (JINR—E-1-82-660) Experiments at the Dubna 
synchrophasotron. Kuznetsov, A.A. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Energy). 1982. 38p. 
NTIS (US Sales Only), PC A03 AOl1. File Number 
DE85700681. 

Submitted to the International Conference on Nucleus-Nu- 
cleus Collisions; East Lansing, USA, 1982 and to Ail-union School 
on Hadron and Nucleus Inelastic Interactions at High Energies, 
Alma-Ata, USSR, 1982. 

A brief review of the current state of the program of experi- 
mental research at the Dubna synchrophasotron in the field relativ- 
istic nuclear physics is given. Some attention is being given to 
unique possibilities which one has at the High Energy Laboratory, 
JINR, to carry out different groups of studies and to the most sig- 
nificant physical results obtained by physicists in the field of relativ- 
istic nuclear physics. Systematic investigations of multiple produc- 
tion processes of fragments and particles in interactions of relativis- 
tic nuclei allowed one to clarify a general picture (dynamics) of 
these processes. The search for “exotic” states not described by 
conventional quark models enables to observe the existence of some 
of these types of particles: dibaryon strange resonances, resonance 
state with isotopic spin 5/2 and so on. 


(JINR—E-1-83-334) Experiments in the field of 
relativistic nuclear physics at the Dubna synchrophasotron. 
Kuznetsov, A.A. (Joint Inst. for Nuclear Research, Dubna 

rk Lab. of High Energy). 1983. . (CONF-830674— 
NTIS ag Sales Only), PC A03 A01. File Number 
DE8570068 
From % international Balaton topical conference on high 
energy nuclear physics; Balatonfured, Hungary (6 Jun 1983 
By A brief review ; of the current state of OS iene Siete 
tions at the Dubna synchrophasotron in the field of relativistic nu- 
clear physics is given. Properties of invariant inclusive cross sec- 
tions of cumulative particle production, enhanced A-dependence of 
production cross sections of cumulative. particles, cumulative effect 
in multiple production processes, jet behaviour of hadrons in cumu- 
lative nuclear collisions are considered. Search for multiquark states 
in nuclei and unstable superdense nuclei is carried out. It is outlined 
that the program of experimental investigations performed at the 
Dubna synchrophasotron directly relates to important problems of 
high energy physics. 


29221 (LBL—15207) Nuclear Science Division annual 
report, July 1, 1981-September 30, 1982. Mahoney, J. (ed.). 
(Lawrence Berkeley Lab., CA (USA)). Jun 1983. Contract 
ACO03-76SF00098. 333p.. NTIS, PC Ai5/MF A001; GPO 
Dep. File Number D 5856. 

report summarizes the scientific research carried out 
within the Nuclear Science Division between July 1, 1981, and Sep- 
tember 30, 1982. Heavy-ion investigations continue to dominate the 
experimental and theoretical research efforts. Complementary pro- 
grams in light-ion nuclear science, in nuclear data evaluation, and in 
the development of advanced instrumentation are also carried out. 
Results from Bevalac experiments employing a wide variety of 
heavy ion beams, along with new or upgraded detector facilities 
(HISS, the Plastic Ball, and the streamer chamber) are contained in 
this report. These relativistic experiments have shed important light 
on the degree of equilibration for central collisions, the time evolu- 
tion of a nuclear collision, the nuclear density and compressional 
energy of these collisions, and strange particle production. Reaction 
mechanism work dominates the heavy-ion research at the 88-Inch 
Cyclotron and the SuperHILAC. Recent experiments have contrib- 
uted to our understanding of the nature of light-particle emission in 
deep-inelastic collisions, of peripheral reactions, incomplete fusion, 
fission, and evaporation. Nuclear structure investigations at these 
accelerators continue to be directed toward the understanding of 
the behavior of nuclei at high angular momentum. Research in the 
area of exotic nuclei has led to the observation at the 88-Inch Cy- 
clotron of the 8-delayed proton decay of odd-odd T/sub z/ = -2 
nuclides; B-delayed proton emitters in the rare earth region are 
being investigated at the SuperHILAC. 
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(PTB-Ra—16) Half-lives and photon emission 
probabilities of frequently applied radionuclides. Sc i 4 
U.; Schrader, H. (Physikalisch-Technische B 
Berlin (Germany, F.R.)). Jun 1984. 32p. (In German). NTIS 
(US Sales Only), A03/MF A0Ol. File Number 
DE85751517. 

In the following tabellary compilation emission probabilities 
and half-lives of about 100 previously studied radionuclides are 
listed. The data have partly been measured in the PTB, partly they 
originate from other data compilations, or several such values were 
averaged; many of these values were checked by our own measure- 
ments. 


29223 Nuclear Physics 
prints; 4: No. 1, 1-7(2 Jan 1985). 

Available from Dr. Peter Signell, Michigan State Univ., East 
Lansing, MI 48824. 

This is a monthly newsletter that announces additions to the 
Nuclear Physics Preprints database managed by Dr. Peter Signell 
at Michigan State University. The newsletter contains the title, 
author, corporate source, date received, study type, and journal 
title to which the preprint was submitted. The citations are ar- 
ranged by subject category. An abstract of the preprint is available 
on the database. Nuclear physicists can obtain a subscription by 
sending a signed pledge to submit a copy of each preprint produced 
by members of their group to Dr. Peter Signell. (WHK) 
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REFER ALSO TO CITATION(S) 28608, 28609, 29093 


29224 (CEA-CONF—7165) Prospects in coincidence ex 
periments, Laget, J.M. (CEA Centre d’Etudes Nucleaires i 
Saclay, 91 - Gif-sur-Yvette (France)). 1983. 17p. (CONF- 
8309320—1). NTIS (US Sales Only), PC A02 A01. File 
Number DE85751055. 

From Muon conference on coincidence reactions with the 
electromagnetic probe; Amsterdam, Netherlands (14 Sep 1983). 

For a long time the description of nuclei in terms of nu- 
cleons only was a powerful and economical way to understand 
their structure. However the use of probes of higher and higher 
energy has forced us to go beyond this simple picture and to deal 
with two novel aspects of nuclei: short range correlations between 
two or several nucleons and internal structure of hadrons. This two 
points are illustrated in this paper; coincidence experiments which 
can answer the problems opened by this new points are presented. 
Four typical examples of coincidence experiments induced by virtu- 
al photons are given. 


(RI—168) Estimation of cross sections of hypoteti- 
po cal "to, 10He, ‘Li; nuclei production in the framework of 
fast fragmentation model. Lozhkin, O.V.; Oplavin, V.S.; Ya- 
ae Yu.P. (Radievyj grad (USSR)). 1983. 
. (in Russian). NTIS (US Sales Only), PC A02/MF AO01. 

Fi le Number DE85700687. 

The possibilities of search for *no, “Hes, “Lis nuclides in 
the products of nuclear fragmentation under the action of high 
energy particles are analysed. Conclusions have been drawn that: 
available experimental data on determination of the upper boundary 
of a cross section of no fragments production exclude an existence 
of this nuclide in the form “usual” nuclear system; available experi- 
mental estimations of cross sections of "He and “Li production 
among fragmentation products are, for the present, insufficient to 
solve a problem of '*Li nucleus existence in a bound state but testi- 
fy on He nucleus nuclear instability; serious model estimations of 
functions and nuclide binding energy are necessary. 
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REFER ALSO TO CITATION(S) 29002, 29232, 29240 


29226 (CEA-CONF-—7375) Deep inelastic electronuclear 
research at the 700 MeV Saclay linac (ALS). (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Jul 1984. 11p. (CONF-8407122—1; DPh-N-S— 
2169). NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE85751567. 

From Gordon research conference on photonuclear reac- 
tions; Plymouth, NH, USA (16 Jul 1984). 

The following question are reported: exclusive deuteron 
electrodisintegration at high neutron recoil momenta; transverse 
and longitudinal response function in deep inelastic electron scatter- 
ing from “Ca, **Ca, °*Fe and *He. 


29227 (FRNC-TH—1641) Analyzing power T2o measure- 
ment of backscattering d.p. in the A resonance excitation 
range and theoretical analysis of this reaction. Boudard, A. 
(Paris-11 Univ., 91 - Orsay (France)). Dec 1983. 149p. (In 
French). NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE85751062. 

We have measured the analysing power Tzo in the backward 
elastic scattering d.p. for 16 energies of the deuteron from 300 MeV 
to 2300 MeV. This is the region of the observed bump in the back- 
ward excitation function of the cross section. This bump is usually 
thought to be a signature of a A(3/2,3/2*) dynamically excited in 
the intermediate state. We have also measured Ay and Ayy from 
70° to 180° for Tsub(d) = 1200 MeV. we have compared both Too 
and the backward cross section with a coherent sum between direct 
neutron exchange and A excitation by intermediate exchanges of 7 
and rho mesons. The overall shape of the cross section is repro- 
duced. Unlike the earlier measurements from Argonne, there is a 
deep minimum in T2 at Tsub(d) = 600 MeV, in agreement with 
the predictions of direct exchange models. However, an additional 
structure producing a second minimum at Tsub(d) = 1400 MeV 
€VS = 3240 MeV) is never reproduced by our calculations. This 
suggests either that refinements in the A treatment are needed or 
that a new reaction mechanism (resonance) takes place in that 
region. 


29228 (INIS-mf—9280, pp vp) 7* and 7 absorption on 
He. Weyer, H.J.; Backenstoss, G.; Izycki, M.; Steinacher, 
M.; Weynmarn, K. von (Basel Univ. (Switzerland). Inst. 
fuer Physik); Cierjacks, S.; Ljungfelt, S.; Mankin, U.; 
Schmidt, G.; Ullrich, H. (Karlsruhe Univ. (T.H.) (Germany, 
F.R.). Physikalisches Inst.). 1984. NTIS (US Sales Only), 
PC A03/MF AOI. File Number DE85780884. (CONF- 
8406207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

Published in summary form only. 


29229 (ITEF—157(1983)) Possibility of existing of K~ - 
meson bound state with lightest nuclei. Kudryavtsev, A.E.; 
Lisin, V.I.; Popov, V.S.; Mur, V.D. (Gosudarstvennyj Ko- 
mitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 1983. 39p. 
(in Russian). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE85700660. 

The analytical theory of nuclear level shifts permits to calcu- 
late by the hadronic atom level shift value the position of the nucle- 
ar level disturbing the Coulomb spectrum. As an example K~‘*He- 
atom is discussed. Experimental data by 2p-level shift indicate the 
possibility of existing in this system weakly bound (in nuclear 
scales) p-state with binding energy and epsilon approximately 0.5 
MeV width and average radius approximately 2.5 f. Probabilities of 
radiation transitions onto this level and its production cross section 
in the nuclear reaction on ®Li are calculated. The possibility of ex- 
isting K~ and anti p weakly bound states with the lightest nuclei is 
also discussed. 
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29230 (ITEP—25(1983)) Relativistic correction to the 
deuteron magnetic moment and angular condition. Kondra- 
tyuk, L.A.; Strikman, M.I. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1983. 5Op. 
NTIS (US Sales Only), PC A03/MF A0O1. File Number 
DE85701190. 

The relativistic correction (RC) to the deuteron magnetic 
moment psub(d) is investigated using the light-cone dynamics. The 
restrictions imposed by the angular condition on the electromagnet- 


* ic current operator of deuteron are discussed in detail. It is shown 


that the additive model for the current operator of interacting con- 
sistencies is consistent with the angular condition only for the two 
first terms of expansion of the “good” electromagnetic current 
component jsub(+) in powers of the momentum transfer q. The 
RC into psub(d) is calculated using the matrix element of the 
“good” component. The account of RC decreases essentially the 
discrepancy between the theoretical and experimental values. The 
value of Asub() is determined for the Hamada-Johnston potential 
hard core potential (0.93 x 10~*) for the Reid soft core potential 
(0.71 x 10~?) and for the Paris potential (0.63 x 10~?). 


29231 (JINR—E-2-83-460) Quark distributions of heavy 
atomic nuclei. Titov, A.I. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1983. 12p. 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE85700682. 

Submitted to the journal Sov. J. Nucl. Phys. . 

Recent experimental data on the ratio of the structure func- 
tions of iron and deuterium are analyzed. It is shown that an ob- 
served increase of the structure function of a heavy nucleus for the 
Bjorken-scaling variable x in the range 0 <= x <= 0.25 comes 
from the contribution of the mesonic fields. The behaviour of the 
structure functions at large value x > or approximately 1 is deter- 
mined by the admixture of the multiquark states in the nuclei. 


29232 (JINR—R-1-83-515) Calculation of neutron detec- 
tion efficiency in the experiments on the study of synthesis 
reactions ttsub(u) — ‘He+2n+.~ and dtsub(u) — *He + n 
+ p. Bystritskij, V.M.; Voznyak, Ya.; Gula, A.; Dzhele- 
pov, V.P.; Zinov, V.G. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems). 1983. 10p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE85700689. 

Submitted to the journal Acta Phys. Polonica. 

Neutron registration efficiency in experiments on muon-cata- 
lysed fusion reactions ttsub(u) — *He+2n+p~ and dtsub(p) > 
*He+n+ p° is calculated. The dependence of light output response 
of the detectors on energy threshold of the registration apparatus is 
obtained. For fusion reaction in the ttsub(j)-molecule the values of 
registration efficiency are determined for several types of final-state 
interaction between the reaction products. 


29233 (JINR—R-4-83-403) Off-energy-shell effects in the 
elastic pion-nucleus scattering. Gmitro, M.; Kamalov, S.S.; 
Sapozhnikov, M.G.; Makh, R.; Makh, R. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1983. 14p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85700690. 

Submitted to the journal Sov. J. Nucl. Phys. . 

The elastic scattering of pions on *He, *He, '*C, '*O, and 
24Mg has been considered using the optical model with first order 
potential for the energy range Tsub(7)=50-250 MeV. The on-shell 
and off-shell pion rescattering is investigated with the following 
result: The main contribution to the elastic 7A scattering is ob- 
tained from the processes with on-shell pion in the intermediate 
state. 


29234 (JINR—R-4-83-593) Theory of low-energy pion- 

nucleus scattering. Belyaev, V.B.; Khankhasaev, M.Kh. 

(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 

Theoretical Physics). 1983. 6p. (In Russian). NTIS (US 

Sales Only), PC A02/MF A0O1. File Number DE85701192. 
Submitted to the journal Phys. Lett., B. 
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The problem of description of low-energy pion-nucleus scat- 
tering is discussed. It is shown that the low-energy (7, *He)-scat- 
tering data can be described quantitatively by taking into account 
the contribution from the pion absorption channel in the framework 
of the unitary potential approach. The results indicate an approxi- 
mate constancy of the determining the absorption correction pa- 
rameters in the low-energy range from 0 to 50 MeV. 
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29235 (DOE/ER/04195—6) [Spin dependence of the 
lambda-nucleus interaction determined by observation of hy- 
pernuclear gamma rays]. Final progress report, January 1, 
1977-December 31, 1984, Stearns, R.L. (Vassar Coll., Pough- 
keepsie, NY (USA)). Dec 1984. Contract AC02-77ER04195. 
28p. NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE85011878. 

A brief summary of results obtained by the hypernuclear 
collaboration during the period January 1, 1977 to December 1, 
1984 is given. The production and energy levels of hypernuclei of 
12C, 3C, "Li, *Be, and 'B were studied. Also, a summary of the 
activities and results of the principal investigator from January 1, 
1984 through December 31, 1984, is given. This work primarily in- 
volved experiments searching for spin flip transitions in /sub 
LAMBDA/"**O and /sub LAMBDA/"°B. (WHK) 


29236 (FRNC-TH—1301) 1 GeV '*C heavy ion reaction. 
Study of projectile fragmentation and composite particle for- 
mation. Heuer, D. (Grenoble-1 Univ., 38 (France)). Jun 
1983. 109p. (In French). NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE85780898. 

Interpretation of experimental results obtained in the study 
of heavy ion reaction of 1 GeV C™ ion beam on °Be, C and 
108 Ag targets by fragmentation model and composite particle pro- 
duction model is presented. Comparison with results at higher ener- 
gies and study of a component associated with a very high energy 
dissipation are treated. 


29237 (INIS-mf—9280, pp vp) Pion production at subth- 
reshold energies, nucleon-nucleon single collision vs. coopera- 
tive mechanisms. Shyam, R.; Knoll, J. (Gesellschaft fuer 
Schwerionenforschung 1m. b. HH Darmstadt (Germany, 
F.R.)). 1984. NTIS (US Sales Only), PC A03/MF A0O1. File 
Number DE85780884. (CONF-8406207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984 


Published in summary form only. 


29238 (JINR—R-4-83-539) Study on the elementary am- 
plitudes in the '*C(y,7*) and ‘*0(y,7*) reactions. Kamalov, 
S.S.; Kainov, T.D. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1983. 12p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85700691. 

Submitted to the journal Sov. J. Nucl. Phys 

With different variants of the elementary i the dif- 
ferential cross sections of the pion photoproduction on the carbon 
and oxygen nuclei were calculated with the isovector transitions to 
the lowest coupling states. It has been shown that various ampli- 
tudes differ by the balance of the spin and spinless parts. Such a 
difference is realized considerably in the partial nuclear transitions. 
With the increasing photon energy the differences near the 90 deg 
angle reach 40-60%, near the small angles - factor 2. Existing ex- 
perimental data do not allow one to separate different variants of 
elementary amplitudes. New experimental investigations are 
needed, particularly, in the 3-3 resonance region. 


29239 (LAL—84-10) Pi zero hadronic production with 
large transverse momentum at 200 GeV/c. Moniez, M. 
(Paris-11 Univ., 91 - Orsay (France). Lab. de l’Accelerateur 
Lineaire). Mar 1984. 164p. (In French). NTIS (US Sales 
Only), PC A08/MF A0O1. File Number DE85751082. 

This thesis presents some measurements of the cross-sections 
of high transverse momentum 7r° meson hadronic events. 200 GeV/ 
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c m*, wm, proton, K* and K~ particles constitute the beams which 
interact with a "*C fixed target. A method for the discrimination of 
high transverse momentum 7r° in the NA3 experiment detector is 
detailed. With pion and proton beams, we obtain spectra from the 
observed signal which are compatible with existing data and extend 
the range of 7° production measurements to 5.8 GeV/c transverse 
momentum. The 7° production ratio between proton and pion 
beams is compared with theoretical expectations. First measure- 
ments of 7° production with K* and K~ beams are performed over 
two transverse momentum ranges. The spectrometer of the appara- 
tus allows some measurements on 7° related charged particles: 
search for charged rho and study of the mean transverse momen- 
tum of recoil fragment components. 


29240 (UCRL—50400-Vol.26) Bibliography and index for 
nuclear reactions among light charged 

Perkins, S.T.,; Shean A.M.; Howerton, (La 
Livermore National Lab., CA (USA)). Sep 1984. Contract 
W-7405-ENG-48. 9p. NTIS, PC E03/MF A01; GPO Dep. 
File Number DE85011482. 

Includes 4 sheets of 48x reduction microfiche. 

A bibliography and index of experimental data from light 
charged particle induced nuclear reactions has been developed by 
searching the literature. To reduce both bulk and expense, this in- 
formation is presented in the form of microfiche. Such data are 
useful for charged particle cross section evaluations and transport 
calculations. The incident particles considered were the five light 
isotopes p, d, t, "He, and a. The criterion for including a reference 
was that the reference contain information about, at least, one reac- 
tion induced by an ion of one of the five light isotopes impinging 
on a target nucleus lighter than '*C. Once a reference was selected 
all reactions for target nuclei with Z = 17 were included. A fur- 
ther criterion for selection was that the incident particle energy be 
less than or equal to 20 MeV. The bibliography consists of 1303 
separate entries and is sorted three ways: (1) Author Citations ar- 
ranges authors alphabetically, with associated reference numbers to 
data sets in which authors appear; (2) References Ordered Alpha- 
betically arranges references and cross references in alphabetic 
order, with associated reference number, year, and authors; and (3) 
References Ordered Numerically shows the contents of the biblio- 
graphic file, including all primary and secondary references and as- 
sociated annotations which, in most cases are brief indexes to the 
data associated with the experiment. 


29241 Nuclear momentum distributions from (y,p) and 
(e,e'p) reactions. Matthews, J.L. (Massachusetts Institute of 
Technology, Cambridge). AIP (American Institute of Physics) 
Conference Proceedings; No. 86, 57-68(1982). (CONF- 
820245—). 

From Joint US/Australia workshop on momentum wave 
functions; Adelaide, Australia (18 Feb 1982). 

This paper considers the determination of the momentum 
distribution of nucleons in nuclei from elecromagnetic knockout 
processes such as the (‘y,p) and (e,e’p) reactions. Some representa- 
tive empirical momentum distributions are compared with theoreti- 
cal predictions. The validity and limitations of the direct single-par- 
ticle knockout picture are discussed. 
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29242 (INIS-mf—9280, pp vp) Energetic protons at large 
angles in coincidence with y rays. Avan, M.; Baldit, A.; 

Castor, J.; Chaigne, G.; Devaux, A.; Fargeix, J; Force, P.: 
Landaud, "G; Roche, G; Vicente, I. (Clermont-Ferrand-2 
Univ., 63 - Aubiere (France). Lab. de Physique Corpuscu- 
laire). 1984. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE85780884. (CONF-8406207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

Published in summary form only. 
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29243 nas ry pp vp) Contributions of various 

inclusive triton spectra at 

0) = fe sadied tio the **Si(a,tp) reaction at 

H.J.; Goldhoorn, P.B.; 

A. van der iver- 

_ ersneller 

). Ss Only), PC A03/MF AO1. File 
Number DE85780884. (CONF —Absts.). 

From Workshop on coincident emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

Published in summary form only. 


NTS (US at 
Ss as Only), PC "A03/MF AOI. File Number 
DESS700884, (CONF-8406207—Absts.). 

From Workshop on coincident emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

Published in —* form only. 


Belery, P.; Cohilis, P.; El Masri, Y.; he erg: Pa (Louvain 
Univ., Louvain-la-Neuve (Belgium). Inst. de Physique); Al- 
binska, M.; Albinski, J. (Uniwers J Krakow 

(s Inst. of Nuclear Physics). 1984. NTIS ‘US Sales 
Only), PC A03/MF AOl. File Number DE85780884. 
(CONF-8406207—Absts.). 

From Workshop on coincident emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

, Published in summary form only. 


29246 (INIS-mf—9280, pp vp) Charged particle decay of 
giant resonances following inelastic alpha scattering at 0°. 
Grabmayr, P.; fle, K.T.; Riedesel, H.; Wagner, G.J. 
(Max-Planck-Institut fuer Kernphysik, Heidelberg (Germa- 
ay, —— TL Cr P.; Bronson, J.D.; Garg, U.; Lui, Y.W.; 

(Texas A and M Univ., College Station 
(USAD). “08a. NTIS (US Sales Only), PC A03 A01. 
File Number DE85780884. (CONF: 207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS ‘84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

, Published in summary form only. 


(DESY-L-Trans—294) eve G of EMC-effect 
ienko, V.A,; 

Klyukhin, 

3 Sirotenko, Vis Slobo- 

Pis'ma v Zhurnal 

eoreticheskoi Fiziki ; 39: No. 7, 327- 

(US Sales Only), PC A02/MF AOl. 


Ksperi 
330(1984). 7p. NTIS 
File Number DE85751527. DE85751527 

Translated from Russian. 

Comparing the x-distribution of antineutrino interactions in 
Neon and deuterium as measured in experiments in bubble cham- 
bers, the authors found first evidence for the existence of the EMC- 
effect in neutrino reactions. 
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29248 (CONF-850507—10) Capture in the 1.15-keV iron 
resonance. Weston, L.W.; Todd, J.H. (Oak Ridge National 
Lab., TN (USA)). 1985. Contract AC05-840R21400. 3p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85011913. 

From International conference on nuclear data for basic and 
applied science; Santa Fe, NM, USA (13 May 1985). 

The 1.15-keV resonance in iron is important to reactors in 
that a major part of the iron capture integral is dye to this one reso- 
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nance. This resonance is also a good test case for capture gamma- 
ray detectors, which are meant to have an efficiency independent 
of gamma-ray energy spectra, because this resonance has an unusu- 
ally hard spectrum and other iron resonances do not. There have 
been severe discrepancies among different groups who have meas- 
ured the capture area and transmission of this resonance. A new 
measurement, employing CeFe liquid scintillators and pulse-height 
weighting to effect total energy detection, has been made of the 
ratio of the capture area of the 22.8-keV resonance relative to that 
of the 1.15-keV resonance. The 22.8-keV resonance has a relatively 
soft gamma-ray spectrum and there is agreement on the capture 
area. The results (2.91 +- 0.17) agree well with transmission meas- 
urements and confirm the applicability of total energy detectors for 
use on capture resonances with very hard capture gamma-ray spec- 
tra. 


(DOE/ER/10364—116) Role of spin in heavy-ion 
reactions. Bayman, B.F. (Minnesota Univ., Minneapolis 
(USA). School of Physics and Astronomy). 1983. Contract 
AC02-79ER 10364. 14p. (CONF-8306271—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85011768. 

From Workshop on heavy-ion direct reactions; Upton, NY, 
USA (2 Jun 1983). 

Some of the additional information gained by determining 
M-state populations in heavy-ion reactions are discussed. The extra 
information obtained from analyzing power measurements is illus- 
trated by results of the °Li + °*Ni and 7Li + °*Ni reactions. A 
comparison of differential cross-sections for elastic scattering at E/ 
sub cm/ = 18.1 MeV is given. The data are seen to be rather simi- 
lar. However, the tensor analyzing powers in the two cases are 
very different. Especially striking is the way the "Li tensor analyz- 
ing power becomes large and negative at back angles. An interpre- 
tation of this difference was provided by the Heidelberg group, in 
terms of the different intrinsic shapes of *Li and ’Li. Their spec- 
troscopic quadrupole moments indicate that °Li (Q = -.064 e fm?) 
is nearly spherical, whereas 7Li (Q = -3.66 e fm?) is strongly de- 
formed and oblate. Top views are compared of an aligned *Li and 
a "Li whose orientation is random. The fat waist of the aligned 
oblate "Li causes it to overlap more with the "*Ni target for a 
given impact parameter, which leads to greater absorption in the 
aligned case than in the random case. This difference is not present 
in the case of spherical *Li. Thus by using aligned beams we are 
sensitive to real nuclear structure differences that we miss when we 
use beams with equal M-state populations. Other examples are dis- 
cussed. 12 refs. (WHK) 


29250 (GSI—84-75-Prepr.) Interplay between one-body 
and two-body dynamics in the subthreshold pion production at 
intermediate energies. Cassing, W. (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). Dec 1984. 18p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85751536. 

The role of the time-dependent mean field in subthreshold 
pion production by first chance nucleon-nucleon collisions is stud- 
ied for heavy-ion reactions at intermediate energies in a finite two- 
center shell model. It is found that the energy distribution of the 
nucleons for overlapping ions can roughly be approximated by 
shifted groundstate momentum distributions using a quasi-free dis- 
persion relation. The absolute cross sections for the production of 
neutral pions can be reproduced from 35 MeV/u to 150 MeV/u. 


29251 (INIS-mf—9252, pp 103) Description of charge 
exchange reactions between heavy ions through two-step proc- 
esses. Lenske, H.; Wolter, H.H. (Beschleunigerlaboratorium 
der Univ. und Technischen Univ. Muenchen, Garching 
(Germany, F.R.)); Brendel, C.; Carter, J.; Richter, A. 
(Technische Hochschule Darmstadt (Germany, F.R.)). 1983. 
(In German). NTIS (US Sales Only), PC A10/MF AO1. 
File Number DE85780742. 

Published in summary form only. 

In Acceleration Laboratory of the University and the Tech- 
nical University of Munich: Annual report 1983. 
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29252 (INIS-mf—9280, pp vp) MSDR-analysis of polar- 
ization phenomena in light heavy ion induced reactions to 
the continuum, Lenske, H.; Wolter, H.H. (Muenchen Univ. 
(Germany, F.R.)). 1984. NTIS (US Sales Only), PC A03/ 
‘me File Number DE85780884. (CONF-8406207— 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

Published in summary form only. 


29253 (INIS-mf—9280, pp vp) Mechanism of the deep 
inelastic scattering of alpha les at Esub(a)sup(lab) = 
140 MeV. Budzanowski, A. (Uniwersytet Jagiellonski, 
Krakow (Poland). Inst. of Nuclear Physics; Hahn-Meitner- 
Institut fuer Kernforschung Berlin G.m.b.H. (Germany, 
F.R.)); Machner, H.; Bechstedt, U.; Jahn, P.; Mayer-Boer- 
icke, C. (Kernforschun; ge Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Kernphysik). 1984. NTIS (US Sales Only), 
PC A03/MF AOl. File Number DE85780884. (CONF- 
8406207—A bsts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

Published in summary form only. 


29254 (INIS-mf—9280, pp vp) Three-body versus four- 
body contributions in a break-up on **Ni. Morsch, H.P.; Sie- 
bert, R.; Decowski, P.; Rogge, M.; Turek, P. (Kernfors- 
chungsanla e Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Kernphysik). 1984. NTIS (US Sales Only), PC A03/MF 
A0l. File Number DE85780884. (CONF-8406207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

Published in summary form only. 


29255 (INIS-mf—9280, pp vp) Importance of sequential 
decay in the '‘N + "Ni reaction at 148 MeV. Goldhoorn, 
P.B.; Balster, G.J.; Koeslag, H.J.; Meijer, R.J. de; Siemssen, 
R.H.; Sujkowski, Z.; Wilschut, H.W. (Rijksuniversiteit 
Groningen (Netherlands). Kernfysisch Versneller Inst.). 
1984. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE85780884. (CONF-8406207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

Published in summary form only. 


29256 (INIS-mf—9280, pp vp) Light particle emission in 
12C.induced reactions between 25 and 84 MeV/n. a 
R.; Gaul, G.; Kampert, K.H.; Loehner, H.; Ludewigt, B.; 
Santo, R. (Muenster Univ. (Germany, FR). Inst. fuer 
Kernphysik). 1984. NTIS (US Sales Only), PC A03/MF 
AOl. File Nvmber DE85780884. (CONF-8406207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS ‘84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

Published in summary form only. 


29257 (PNO-TH—83-36) Separation of the nuclear and 
Coulomb rainbow components from the elastic scattering data. 
Da Silveira, R.; Leclercq-Willain, C. (Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire). Jul 1983. 18p. 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE85751087. 

A simple wave-mechanical argument is used to separate the 
nuclear and Coulomb rainbow components from the experimental 
differential cross-section of elastic alpha and light composite parti- 
cle-nucleus scattering at intermediate energies. We also show, 
through semi-classical arguments, how the nuclear rainbow compo- 
nent can be interpreted as a refractive effect due to the nuclear 
forces. 
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29258 (KFK—3765) Investigations of the radial distribu- 
tions of nucleons in 1fsub(7/2)-shell nuclei by elastic alpha 
particle scattering. Gils, H.J. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Kern nae 
Tuebingen Univ. (Germany, F.R.). Fakultaet fuer ace Peak 

Dec 1984. 122p. (In German). NTIS (US Sales Only) Pe 
A06/MF AO1. File Number DE85751515. 

The radial size and shape of the distribution of nucleons - i.e. 
the sum of protons and neutrons - in atomic nuclei of the 1fsub(7/2) 
shell is investigated in the present work. The experimental basis of 
the studies are differential cross sections of elastic a particle scatter- 
ing by sup(40,42,43,44,48)Ca, Ti, **V, "Cr precisely measured 
over a wide angular range at the 104 MeV a particle beam from 
the Karlsruhe Isochronous Cyclotron. The experimental cross sec- 
tions are analyzed using so-called ‘model independent’ optical po- 
tentials by which the data are very well reproduced. The error 
bands of these potentials are determined in a well-defined form 
from the analyses. The high sensitivity of the data to the radial 
form of the real optical potential justifies, in principle, that the ex- 
periments are a suitable tool for investigating nuclear density distri- 
butions. Some pre-informations on this question are obtained from 
the optical potential analyses. For a more direct access to the nu- 
clear matter distributions - in particular to differences between 
neighbouring nuclei - a semimicroscopic reaction model is present- 
ed which on the one hand is based on a fully microscopic many 
body approach. On the other hand all quantities being not of par- 
ticular interest for the results are treated in a phenomenological 
way. Thereby, it is possible to reproduce the experimental cross 
sections as well as by the ‘model independent’ potentials and to 
obtain full consistency between the two approaches. This has not 
been achieved by any other microscopic reaction model. 


29259 One- and two-neutron transfer reactions with 'C. 

Videblaek, F.; Hansen, O.; Nilsson, B.S.; Flynn, E.R.; Peng, 

’ c. (Argonne National Lab., IL). Nuclear Physics [Section] 
A; 433: No. 3, 441-466(11 Feb 1985). 

The one- and two-neutron transfer reactions (1*C,'°C) and 
(7*C,!2C) have been measured on a series of targets. The angular 
distributions of the differential cross sections were analyzed in the 
DWBA approach. An excellent description of the one-neutron 
transfer angular distributions is obtained. The two-neutron transfer 
cross sections are shown to be underpredicted in DWBA by typi- 
cally a factor of ten. A calculation which includes the two-step 
transfer process yields absolute magnitudes consistent with the ob- 
served differential transfer cross sections. 
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29260. (INIS-mf—9237) Density dependent resonance be- 
oe of a perturbed gamma-gamma directional correlation 
a magnetic field. Magerkorth, K.J. (Goettingen Univ. 
chee F.R.). Mathematisch-Naturwissensc he Fa- 
kultaet). 10 Feb 1984. 46p. (In German). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE85780881. 
In the present thesis the directional correlation of the 121.1- 
279.5 keV yy-cascade of “As was time-integrally measured as 
function of an external magnetic field. The density of the gaseous 
He™Se sources was varied at low densities by change of the mass 
and at large densities by admixture of inactive HaSe between 
1.9x10"5/cm’ and 3.8x10'7/cm*. The anisotropy of the directional 
correlation showed an especially at low densities pronounced reso- 
nance-shaped slope around the magnetic field zero conditioned by 
crossing of hyperfine structure levels of the intermediate state of 
the yy-cascade. With increasing density especially a broadening of 
the resonance curves was observed. From the measured slope of 
the half widths by fitting to the theory a cross section for charge- 
exchange collisions between As ions and H2Se molecules could be 
estimated. The found value of sigmasub(CT) = (1.6 +- 0.4)x10-** 
cm? is in good agreement with the result of a fit of attenuation co- 
efficients G2 to the theory of Bosch and Spehl. A comparison with 
the geometrical cross section showed that this is much smaller than 
the cross section obtained from the measurement. (orig./HSI). 
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29261 (INIS-mf—9280, pp VP). ate oe and shell effects 
in (p,xn) preequilibrium emission. Blann, M.; Hansen, L.F.; 
Komoto, T.; Pohl, B.A.; Wong, C. (Lawrence Livermore 
National Lab., CA (USA)); Grimes, S.M. (Ohio Univ., 
Athens (USA)); Holler, Y.; Scobel, W.; Trabandt, M. (Ham- 
burg Univ. (Germany, FR). Zyklotronlabor). 1984. NTIS 
(US Sales Only), PC A03/MF AOI. File Number 
DE85780884. (CONF-8406207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS ‘84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

: Published in summary form only. 
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REFER ALSO TO CITATION(S) 29165, 29262, 29267, 29272, 29302, 29305 


(ANL/NDM—88) Evaluated nuclear-data file for 
niobium. Smith, A.B.; Smith, D.L.; Howerton, R.J. (Ar- 

National Lab., IL (USA); Lawrence Livermore Na- 
tional Lab., CA (USA). Mar 1985. Contract W-31-109- 
ENG-38. 42p. NTIS, PC A03/MF A01; GPO Dep. File 
Number D 5012095. 

A comprehensive evaluated nuclear-data file for elemental 
niobium is provided in the ENDF/B format. This file, extending 
over the energy range 10~''-20 MeV, is suitable for comprehensive 
neutronic calculations, particulary those dealing with fusion-energy 
systems. It also provides dosimetry information. Attention is given 
to the internal consistancy of the file, energy balance, and the quan- 
titative specification of uncertainties. Comparisons are made with 
experimental data and previous evaluated files. The results of inte- 
gral tests are described and remaining outstanding problem areas 
are cited. 107 refs. 


(GSI—84-71-Prepr.) Nuclear moments and charge 
radii of 1°*111Jn determined by laser spectroscopy. Ulm, G.; 


Eberz, J.; Huber, G.; Lochmann, H.; Menges, R.; Kirchner, 
R.; Klepper, O.; Kuehl, T.; Larsson, P.O; Marx, D. (Gesell- 
schaft fuer Schwerionenforschung m.b.H., Darmstadt (Ger- 
many, F.R.)). Nov 1984. 2ip. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE85751529. 

Collinear fast beam laser spectroscopy has been used to 
measure the hyperfine structure and isotope shift in the atomic 
5s*5p ?Psub(3/2) - 5s76s 2sub(S1/2) transition (ambda=451 nm) of 
107 111In, Secondary beams of neutron deficient indium isotopes 
were prepared at the GSI on-line mass separator following fusion 

ion reactions. Magnetic dipole moments and electric qua- 
drupole moments have been determined. The isotope shifts are dis- 
cussed in terms of tie change of the mean square nuclear charge 
radii and compared with the droplet model predictions and the de- 
formation values calculated from the quadrupole moments. 


29264 (GSI—84-74-Prepr.) Quantum mechanical treat- 
ment of diabatic neutron emission in heavy-ion collisions. 
Cassing, W. (Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.)). Dec 1984. 61p. NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE85751535. 

The diabatic precompound emission of neutrons is studied in 
a finite time-dependent two-center shell model for central collisions 
of Zr + Zr and Zr + Zr. For laboratory energies between 
8 MeV/u and 20 MeV/u the neutron multiplicity is found to be sig- 
nificantly enhanced for *Zr + Zr as compared to ®Zr + Zr. 
The angular distribution of the emitted neutrons is forward-back- 
ward peaked in the center of mass system, while the energy spectra 
show an exponential tail with a slope parameter Ty roughly inde- 
pendent of the scattering angle. A close relation between the diaba- 
tic emission process, the Fermi-jet mechanism and the exiton-model 
is established. 


29265 (INIS-mf—9239) Determination of the mass excess 
of ’Tb. Gyufko, R. (Heidelberg Univ. (Germany, F.R.). 
Naturwissenschaftlich-Mathematische Gesamtfakultaet). 
1983. 35p. (In German). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE85780885. 
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Indications exist that at Z=64 a proton shell is closed. The 
nucleus ‘“*Gd should then possess properties similar to the double- 
magic nucleus Pb. Especially it is expected that in the isotone 
47Tb with Z=65 the last proton is weaker bound than in the 
neighbouring nuclei. At the Heidelberg Q3D-Mass spectrograph by 
the method of the Q-value comparison with the three-proton strip- 
ping reaction ™*Sm('*N, ‘B)**7Tb the mass excess of '*’Tb was 
determined to ME(?*7Tb)=-71.02 +- 0.05 MeV. The nucleus *7Tb 
is therefore by 0.5 MeV stronger bound than systematic predictions 
let expect. The result contradicts a shell closure at Z=64. (orig.). 


29266 (INIS-mf—9280, pp vp) Nuclear structure investi- 
gations with inclusion of continuum states. Rotter, I. (Zentra- 
linstitut fuer Kernforschung, Rossendorf bei Dresden 
(German Democratic Republic)). 1984. NTIS (US Sales 
Only), PC A03/MF AOl. File Number DE85780884. 
(CONF-8406207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

Published in summary form only. 


29267 (INIS-mf—9280, pp vp) Cooperative production of 
pions and photons as a probe for the dynamics of nucleus-nu- 
cleus collisions. Grosse, E. (Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt (Germany, F.R.)). 1984. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE85780884. (CONF-8406207—Absts.). 


From Workshop on coincident particle emission from con- 
tinuum states (OPECOS ‘84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

Published in summary form only. 


29268 (INIS-mf—9280, Pp VP vp) “a coincidences from 
the elastic *He break-up on **Nb and '*’ Au. Kleinfeller, J.; 
Linnemann, R.; Bisplinghoff, J.; Emst, J.; Jahn, R. (Bonn 
Univ. (Germany, F.R.). Inst. fuer Strahlen- und Kernphy- 
sik). 1984. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE85780884. (CONF-8406207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

Published in summary form only. 


29269 (ISN—84-04) Effective moment of inertia of 1*Xe 
and ‘°°Ba, Barci, V.; El-Samman, H.; Gizon, A.; Kossa- 
kowski, R.; Lindblad, T. (Grenoble-1 Univ., 38 (France). 
Inst. des Sciences Nucleaires). May 1984. 2p. (CONF- 
8405230—8-Summ.). NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE85751079. 

From South African Institute of Electgrical Engineers sym- 
posium on modern measurement techniques; Pretoria, South Africa 
(10 May 1984). 

Published in summary form only. 


29270 (JINR—E-4-83-786) Fragmentation of the Gamow- 
Teller resonance in spherical nuclei. Kuzmin, V.A.; Solov’ev, 
V.G. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1983. 19p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85700683. 

Submitted to the journal J. Phys., G. 

The fragmentation of one-phonon states, describing the 
Gamow-Teller resonance, in Zr, sup(120, 124)Sn, '*Te, 1“°Ce, 
and **Pb is calculated within the quasiparticle-phonon nuclear 
model. The GT strength is distributed over three ranges: low- 
energy range, the range of resonance maximum and the high- 
energy range. The quasiparticle-phonon interaction shifts (10-30)% 
of the GT strength from the resonance range towards higher exci- 
tation energies. As a result, (40-60)% of sum-rule limit 3(N-Z) re- 
mains in the range of maximum of GT resonance. The low-energy 
contains (15-30)% of 3(N-Z). The fragmentation of one-phonon 
charge-exchange states is thought to be one of the reasons for the 
quenching of the GT strength in the region of its maximum. 
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29271 (KFK—3827) Stellar neutron capture rates of 
en 150)Sm. Winters, R.R.; Kaeppeler, F.; Wisshak, 

K.; Reffo, me Mengoni, A. (Kernforschungszentrum Karls- 
ruhe G.m.b H. (Germany, F.R.). Inst. fuer Kernphysik). 
Nov 1984. 65p. NTIS (US Sales Only), PC A04/MF AO1. 
File Number 85751539. 

We have measured to a precision of proportional 4.5% the 
neutron capture cross sections of sup(148,149,150)Sm over the neu- 
tron energy range 4 < Esub(n) < 250 keV. These data, in conjunc- 
tion with calculated -cross sections for *7Nd and sup(147,148)Pm, 
are used to establish a set of Maxwellian-averaged cross section 
useful for investigation of the element synthesis in the s-process 
around Aproportional 150. The ratio of the values of the s-process 
current anti sigmasub(y)Nsub(s) (Maxwellian-averaged neutron 
cross section times s-process abundance) for the s-only isotopes 
sup(148,150)Sm is 0.91 +- 0.03, rather than unity as predicted by 
the local approximation. We interpret this result as due to an s- 
process branching which partly bypasses ‘*Sm. Since the beta 
decay rates at the branching points are expected to be almost inde- 
pendent of temperature, we are able to obtain an estimate of the s- 
process neutron density of nsub(n) = (1.0 +- 0.4) x 10° cm™~* The 
new results have also served to considerably improve the anti 
sigmasub(y)Nsub(s) - systematics in the mass region 145 < A < 
150. 


29272 (LA-UR—85-1512) Discussion session: nucleon- 
and antinucleon-nucleus inelastic scattering and charge ex- 
change. Carey, T.A. (Los Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. 5p. (CONF- 
850315—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85010723. 

From Conference on antinucleon and nucleon-nucleus inter- 
actions; bar 0 CO, USA (18 Mar 1985). 

This short article summarizes one part of the discussion ses- 
sion concerning nucleon- and antinucleon-nucleus inelastic scatter- 
ing and charge exchange. Assigned an unconstrained role some- 
where between that of rapporteur and “rioteur” I've decided to use 
a few highlights of the conference to stage a number of personal 
opinions regarding our current status in this game and where we 
might be going. 20 refs. 


29273 barriers from excitation func- 
tions for complex-fragment emission. McMahan, M.A.; Mor- 
etto, L.G.; Padgett, M.L.; Wozniak, G.J.; Sobotka, L.G.; 
Mustafa, M.G. (Nuclear Science Division, Lawrence Berke- 
ley Laboratory, University of California, Berkeley, Califor- 
nia 94720). Physical Review Letters; 54: No. 18, 1995-1998(6 
May 1985). Contract AC03-76SF00098; W-7405-ENG-48. 
The conditional saddle-point heights (conditional barriers) 
that preside over the emission of complex fragments (Z = 2—11) 
from compound nuclei have been obtained from the excitation 
functions of individual fragments in the reaction *He+ /sup nat/ 
Ag. The magnitudes of the barriers and their dependence on mass 
asymmetry may be used to verify important features of the poten- 
tial-energy surface including shell effects at the conditional saddle 
and to verify the validity of the liquid drop model and recent re- 
finements such as finite-range effects and surface diffuseness. 


29274 Nuclear data sheets for A = 142, Peker, L.K. 
(National Nuclear Data Center Brookhaven National Labo- 
ratory Upton, New York 11973, USA). Nuclear Data Sheets; 
43: No. 4, 579-687(Dec 1984). Contract AC02-76CHO00016. 

The experimental nuclear structure data available through 
March 1984 have been reviewed. A summary of information ob- 
tained in various reaction and decay experiments is presented, to- 
gether with adopted level schemes. 


6518 Nuclear Properties And Reactions, A= 150-189 


29275 (CEA-CONF—7272) Anomalous signature splitting 
in the [i 13/ 2]sub(m) [h 11/2]sub(p) band of the odd-odd 
nuclei. Pinston, J.A.; Barneoud, D. (CEA Centre d'Etudes 
Nucleaires de Grenoble, 38 (France)). May 1984. 10p. 
(CONF-840530—9). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE85751085. 
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From International symposium on in-beam nuclear spectros- 
copy; Debrecen, Hungary (14 ao 1984). 

We have experimentally studied the high spin states in ten 
odd-odd nuclei at the of the deformed rare earth region: 
189Ry, %2Ey, %2Tb, Th, “Tb, Ho and 1588Tm, Tm, 182Tm, 
16Tm. The common feature in all these nuclei is the presence of 
the decoupled [i 13/2]sub(n) [h 11/2]sub(p) band always strongly 
fed in the heavy ion reactions. But the most striking feature of the 
considered band is that the experimental Routhians, corresponding 
to the two signatures observed (a2 = 0 and a = 1), are crossing 
each other at a rotational frequency, hwsub(c),; characteristic of the 
considered nucleus. This anomalous signature splitting, present in 
all the studied nuclei, can be reproduced theoretically if we assume 
a positive triaxial deformation of the core. By fitting the theoretical 
Routhians to the experimentally observed signature splitting for N 
> = 89 nuclei, y-values in the range 5° << = y < = 25° were 
found. 


29276 (INIS-mf—9252, pp 43-45) Extreme proton rich 
nuclei with Napprox.—82. Ernst, H.; Habenicht, W.; Kors- 
chinek, G.; Nolte, E.; Rathke, E.G. 1983. (In German). 
NTIS (US Sales Only), PC A10/MF AO1. File Number 
DE85780742. 

Published in summary form only. 

In Acceleration Laboratory of the University and the Tech- 
nical University of Munich: Annual report 1983. 


29277 (INIS-mf—9252, pp 53-54) Population of high spin 
states in heavy-ion induced transfer reactions. Lauterbach, C. 
(Beschleunigerlaboratorium der Univ. und Technischen 
Univ. Muenchen, Garching (Germany, F.R.)); —_ F.; 
Emling, H.; Grosse, E.; Spreng, W.; Wollersheim, H.J. (Ge- 
sellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.)); Barette, J. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)); Bingham, 
C.R.; Guidry, M.W. (Tennessee Univ., Knoxville (USA)); 
Stachel, J. (Mainz Univ. (Germany, F.R.)). 1983. (In 
German). NTIS (US Sales Only), PC Al0/MF AO01. File 
Number DE85780742. 

Published in summary form only. 

In Acceleration Laboratory of the University and the Tech- 
nical University of Munich: Annual report 1983. 


29278 (INIS-mf—9280, pp vp) Preequilibrium emission 
reactions 


of nucleons from induced by heavy ions. Cindro, N.; 
Holub, E.; Korolija, M. (Institut Rudjer Boskovic, Za; 
(Yugoslavia). 1984. NTIS (US Sales Only), PC A03/MF 
AOl. File Number DE85780884. (CONF-8406207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS ‘84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

Published in summary form only. 


29279 (INIS-mf—9280, pp vp) Preequilibrium neutron 
emission in central peripheral heavy-ion collisions. Hilscher, 
D. (Hahn-Meitner-Institut fuer Kernforschung Berlin 
G.m.b.H. (Germany, F.R.)). 1984. NTIS (US Sales Only), 
PC A03/MF AOl. File Number DE85780884. (CONF- 
8406207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

. Published in summary form only. 


29280 (INIS-mf—9280, pp vp) Characteristics of angular 
momentum relaxation in Ne + ‘Er collisions at 13.5 
MeV/u. Duennweber, W. (Muenchen Univ. (Germany, 
F.R.). Sektion Physik). 1984. NTIS (US Sales Only), PC 
A03/MF AOl. File Number DE85780884. (CONF- 
8406207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

. Published in summary form only. 





65 PHYSICS. Il. 
6518 Nuclear Properties And Reactions, A= 150-189 


29281 (INIS-mf—9280, pp vp) Reaction studies with 

- KX-ray coincidence measurements. Wilschut, H.W.; 

GOS. Galtier’: P.B.; Siemssen, R.H.; Sujkowski, 

Z. ijksuniversiteit Groningen (Netherlands). ’Kernfysisch 

Versneller Inst.). 1984. NTIS (US Sales Only), PC A03/MF 

AO1. File Number DE85780884. (CONF-8406207—Absts.). 

From Workshop on coincident particle emission from con- 

tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

. Published in summary form only. 


29282 Possible unified interpretation of heavy nuclei. 
Casten, R.F. (Brookhaven National Laboratory, Upton, 
New York 11973 and Institut fuer Kernphysik, Universitat 
Koeln, Koeln, Germany). Physical Review Letters; 54: No. 
18, 1991-1994(6 May 1985). Contract AC02-76CHO00016. 

The data for five mass regions from A = 100—200 are plot- 
ted against the valence-nucleon product N/sub p/N/sub n/. They 
are found to display a remarkable similarity, heretofore unrecog- 
nized, which suggests a unified interpretation in terms of the 
strength of the proton-neutron interaction and which also leads to a 
better understanding of the A = 190 region. 
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REFER ALSO TO CITATION(S) 29270, 29282, 29283, 29285 


29283 (CEA-CONF—7247) Emission of light fragments 
in heavy ion collisions. Does a liquid-gas phase transition 
exist in nuclear matter. Cassagnou, Y. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Apr 1984. 22p. (CONF-840156—7). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE85751026. 

From 22. international meeting on nuclear physics; Bormio, 
Italy e Jan 1984). 

Fragments at large angle from a heavy ion collision could 
result from the condensation into clusters of nucleons from a hot 
zone of unbond nuclear matter. Analogy with the condensation of a 
vapour into droplets leads to predict a mass distribution of frag- 
ments of the form (do/dA) proportional to Asup(-tau) with(tau) 
approximately = 2.33. In another proposed mechanism, nearly the 
whole ensemble projectile + target breaks into pieces due to the 
high excitation brought in by the collision. Preliminary data from 
the reaction Ar + Au at 44 MeV/u are examined in the light of 
the two descriptions. 


29284 (CRN-PN—84-08) High-spin states in 7 Fr. 
Schulz, N.; Khazrouni, S.; Chevallier, A.; Chevallier, J.; 
Kraus, L.; Linck, I.; Radford, D.C.; Dudek, J.; Nazarewicz, 
W. (Strasbourg-1 Univ., 67 (France). Centre de Recherches 
Nucleaires). Jul 1984. 54p. NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE85751023. 

An alpha and gamma ray investigation of 7*Fr was per- 
formed by means of the reaction 7°°Pb(1"B,4n). Gamma-ray angular 
distribution, y-y and a-y coincidences, time centroid shifts and 

beam isomeric decay rates were measured. Excited states 
were observed up to spin approximately 47/2 and 3.5 MeV excita- 
tion energy. Interpretation of the results is given in terms of parti- 
cle-hole analysis based on the Woods-Saxon single-particle poten- 
tial. 


29285 (GANIL-P—84-05) Semi-classical approaches for 
the proton emission in intermediate energy heavy ion reac- 
* tions. Gregoire, C.; Scheuter, F.; Remaud, B.; Sebille, F. 
(Grand Accelerateur National d’Ions Lourds (GANIL), 14 - 
Caen (France)). May 1984. 46p. NTIS (US Sales Only), PC 
A03/MF A01. File Number DE85751019. 

Semi-classical approaches are proposed to study the transi- 
tion between the one- and two-body processes in intermediate 
energy heavy ion collisions. The Landau-Vlasov equation is used as 
a transport equation for nucleons in the nuclear matter. We apply 
our formalism to the fast proton ejection. On the one hand, the ef- 
fects of the nucleon-nucleon collisions are studied for the particles 
which travel through the nucleus cores. On the other hand, the in- 
ertial emission turns out to be an important proton emission mecha- 
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nism. Our results conflict the interpretation of the proton spectra in 
terms of moving sources. Reasonable agreements with the experi- 
mental data are found without reference to any thermal equilibri- 
um. 


29286 (GKSS—84/E/39) Pair production by light quanta 
in the MeV region. Abu El-Ela, A. (GKSS-Forschungszen- 
trum Geesthacht G.m.b.H., Geesthacht-Tesperhude (Ger- 
many, F.R.); Kiel Univ. (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet). 1984. 125p. (In German). 
NTIS (US Sales Only), PC A06/MF AOi. File Number 
DE85751516. 

With 36 figs. 

A well collimated gamma ray (6.14; 7.11; 8.87 MeV) of 1 
cm? diameter from a neutron activated 4*N/**O source generated 
in a 25 wm Au-foil positron-electron pairs. The foil was mounted in 
a Wilson cloud chamber filled with He and water-alcohol vapour 
mixture. A homogeneous magnetic field with a field vector perpen- 
dicular to the plane of the chamber was produced. The curvatures 
of the positron and electron paths were measured by a Pulfrich 
stereocomparator. By this way the energy spectra of the two sorts 
of particles could be determined. They are differing very much 
from the theoretically predicted spectra of Bethe and Heitler, but 
they are in good conformity with the theory of Bagge. 


29287 (INIS-mf—9280, pp vp) Proton-proton correla- 
tions and their interpretation. Bond, P.D.; Meijer, R.J. de 
(Rijksuniversiteit Groningen (Netherlands). Kernfysisch 
Versneller Inst.). 1984. NTIS (US Sales Only), PC A03/MF 
AOl. File Number DE85780884. (CONF-8406207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

, Published in summary form only. 


29288 (INIS-mf—9280, pp vp) Neutron-proton correla- 
tions from the break-up of deuterons on '*’Au near the Cou- 
lomb barrier. Seligmann, B.; Ernst, J.; Kleinfeller, J. (Bonn 
Univ. (Germany, F.R.). Inst. fuer Strahlen- und Kern hy- 
sik); Keller, K.; Lassen, L.; Luecking, W.; Schreck, R. (Hei- 
delberg Univ. (Germany, F.R.). Physikalisches Inst.); Gem- 
meke, H. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.)). 1984. NTIS (US Sales Only), PC A03/ 
MF AOl. File Number DE85780884. (CONF-8406207— 
Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

’ Published in summary form only. 


29289 (IPNO-DRE—83-26) Valence and inner proton 
hole states in 7°’Tl via the (d,*He) reaction at 108 MeV. 
Langevin-Joliot, H.; Gerlic, E.; Guillot, J.; Van de Wiele, J. 
(Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nu- 
cleaire). 1983. ‘27p. NTIS. (US Sales Only), PC A03/MF 
A01. File Number DE85751086. 

The excitation energy spectra of the residual nucleus 7°’T] 
have been investigated up to 14 MeV using the (d,*He) reaction at 
108 MeV. New groups and high lying structures are first observed 
up to 8.3 MeV, in addition to the five known low lying levels. 
Beyond a minimum at 7.13 MeV, weaker structures are observed 
riding over an asymetric bump located around 9 MeV. DWBA 
analysis of angular distributions have allowed | attributions and the 
determination of valence and inner hole spectroscopic factors. It is 
found that the valence levels at 1.33 MeV, 1.67 MeV and 3.47 MeV 
exhaust respectively about 65%, 60% and 45% of the lhsub(11/2), 
2dsub(5/2) and lgsub(7/2) sum rules. The missing strengths are 
found below 8.3 MeV. The 2dsub(5/2) and lgsub(7/2) holes con- 
tribute mainly to some well concentrated groups, whereas the 
lhsub(11/2) strength is distributed more smoothly. Small contribu- 
tions of 1gsub(9/2) and 2p strengths are tentatively identified below 
7.13 MeV. The highest lying energy region up to 14 MeV may ap- 
proximately account for the lgsub(9/2) and (1fsub(5/2)) total sum- 
rule and about 70% of the 2p strength. The igsub(9/2) strength 
gives the largest contribution to the asymetric bump around 9 





4007 / ERA-10/15 


MeV. The deduced experimental strength functions are compared 
with theoretical calculations. 


29290 (ISN—83-20) Elastic scattering of ‘*C ions on 
208Pbh at 30 MeV/N. Buenerd, M.; Chauvin, J.; Dorion, L; 
Duhamel, G.; Lebrun, D.; Lounis, A.; Martin, P.; Perrin, 
G.; de Saintignon, P. (Grenoble-1 Univ., 38 (France). Inst. 
des Sciences Nucleaires). May 1983. 2p. (CONF-830833— 
28-Summ.). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85751077. 

From International conference on nuclear physics; Florence, 
Italy (29 ren bing 

Published in summary form only. 


29291 (JINR—E-4-84-6) Dipole photon scattering from 
nuclei in the lead region. Dao Tien Khoa; Voronov, V.V. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1984. 11p. NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE85701191. 

Submitted to the journal Bull. Acad. Sci. USSR, Phys. Sci. . 

The average cross-section for elastic photon scattering from 
nuclei sup(206, 207, 208)Pb, 7°T1 and Bi in the energy interval 
of 5.0-8.0 MeV is calculated within the quasiparticle-phonon nucle- 
ar model. Calculations have been performed with a single-particle 
spectrum, which gives a rather good description for the energies 
and spectroscopic factors of the low-lying levels in the nuclei dif- 
fering from *°*Pb by one nucleon. The calculations correctly repro- 
duce the energy dependence of cross sections. It is shown that the 
existence of substructures in nuclei in the lead region is conditioned 
by excitation of collective dipole states. 
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29292 (BNL—35829) Methodology for evaluating P/sub 
nu/ distributions: results to date. Zucker, M.S.; Holden, 


N.E. (Brookhaven National Lab., Upton, NY (USA)). 1985. 
Contract AC02-76CH00016. 4p. (CONF-850610—18). 
NTIS, PC A02/MF A0l1; GPO Dep. File Number 
DE85007286. 

From Annual meeting of the American Nuclear Society; 
Boston, MA, USA (9 Jun 1985). 

We have developed a methodology for evaluating the 
prompt neutron emission probability distribution, P/sub nu/, that 
nu neutrons are emitted in a fission and for comparing measured 
distributions for a given nuclide. This methodology gives an objec- 
tive way of establishing the best available values of P/sub nu/ for a 
given nuclide and realistic values for the uncertainties. Though P/ 
sub nu/ distributions have been determined experimentally and the 
results published for many of the nuclides undergoing neutron in- 
duced or spontaneous fission over the past thirty years, as far as we 
know, prior to the above reference there has been no such system- 
atic method for comparing or evaluating such distributions. 


29293 (CEA-CONF—7280) Evolution of the nucleus-nu- 
cleus interaction in the transition energy region. Harar, S. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)). May 1984. 20p. (CONF-8404157—4). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE85751088. 

From 19. winter school on physics; Zakopane, Poland (3 
Apr 1984). 

How the reaction mechanisms behave with projectile mass 
and energy, and the limits of the complete fusion are discussed. The 
question: can we heat the nuclear matter up to the boiling point is 
discussed, and at what energy the projectile fragmentation occurs is 
considered. 


29294 (CENBG—8226) Study of fission mechanism with 
the reactions *°Th, 7*1Pa, 75U, 7°7Np(n,f) and *?Cf(sf). 
Benfoughal, T. (Bordeaux-1 Univ., 33 - Gradignan (France). 
Centre d'Etudes Nucleaires; Bordeaux-1 Univ., 33 (France)). 
1983. 431p. (In French). NTIS (US Sales Only), PC A19/ 
MF AOl1. File Number DE85751025. 

In this work, the different stages of the nuclear fission proc- 
ess have been investigated. The analysis of fission cross-section and 
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fission fragment angular distribution measurements are made using 
the hypothesis of asymmetrically deformed states. From the corre- 
lation between fissioning nucleus excitation energy and fragment 
total kinetic energy measurement for several fissioning systems, it is 
shown that the nuclear viscosity is relatively strong during the 
saddle-point to scission-point transition. The study of the spontane- 
ous fission of **Cf shows that the fragment mass and kinetic 
energy distributions are mainly determinated by the nucleon shell 
effects and pairing correlations. 


29295 (CERN-EP—82-57) Could antiprotons be used to 
get a hot, dense plasma. Polikanov, S. (Euro Organiza- 
tion for Nuclear Research, Geneva (Switzerland)). 25 May 
1982. 4p. (CONF-8205103—12). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE85901048. 

From Workshop on physics at LEAR with low energy 
cooled antiprotons; Erice, Italy (9 May 1982). 

It is proposed that the most efficient way of studying mi- 
croexplosions at the Low-Energy Antiproton Ring (LEAR) would 
be to produce a dump of antiprotons stored in LEAR on a target of 
a fissile isotope. The high beam quality of the LEAR indicates an 
opportunity to obtain an enormous energy release in a small 
volume, which could result in microexplosions. Laser-induced 
fusion is mentioned in order to understand why it might be interest- 
ing to study microexplosions induced by bursts of antiprotons. An- 
tiprotons can penetrate deep inside a solid target before being 
stopped, thus allowing new approaches to the study of microexplo- 
sions. 


29296 (EGG-M—08085) International program to im- 
prove decay data for transactinium nuclides. Helmer, R.G.; 
Reich, C.W. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 1985. Contract ACO07-76ID01570. 14p. (CONF- 
850533—4). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85011258. 

From 6. symposium on X- and gamma-ray sources and appli- 
cations; Ann Arbor, MI, USA (21 May 1985). 

To help meet an identified need for precise decay data, in 
1977 the IAEA organized an international Coordinated Research 
Program (CRP) to measure and evaluate half-lives and y~ and a™ 
emission probabilities for selected transactinium nuclides of impor- 
tance for reactor technology. The CRP goals were (1) to determine 
a list of data that needed improvement, (2) to encourage new meas- 
urements, and (3) to evaluate the available data. All three phases of 
this work are now complete. Our participation in this effort has in- 
volved the measurement of y-ray emission probabilities for /sup 
232, 233, 235/U, /sup 238, 239, 240, 241/Pu, *°Th and ***Pa, as 
well as participating in the data evaluation. The y-emission prob- 
abilities were determined from the measurement of ‘y-emission rates 
with the goal of obtaining uncertainties of = 1%. y measurements 
were made on calibrated Ge detectors. These calibrations were 
done by standard methods, generally involving measurements at ~ 
60 y-ray energies from 14 to 2700 keV. The efficiency-calibration 
functions were assigned uncertainties ranging from 2% below 50 
keV to 0.50% from 400 to 1400 keV. The determination of the 
decay rates of the various sources involved several techniques. The 
238Py, %°Py and Pu samples were calibrated by gross a-emis- 
sion-rate measurements at NBS. The *°U sample was taken from 
an NBS-calibrated spike solution. The *'Pu and ***U samples were 
calibrated by isotope-dilution mass spectrometry based on spikes of 
the calibrated *°Pu, 7°Pu and **°U materials. Some of our results 
are given, together with a comparison of some present and previous 
results. 20 refs. 


29297 (GSI—84-19) Backbending in **Pu and *“*Pu. 
Spreng, W. (Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.); Technische Hochs- 
chule Darmstadt (Germany, F.R.). Fachbereich 5 - Physik). 
Dec 1984. 98p. NTIS (US Sales Only), PC A05/MF AOl. 
File Number DE85751534. 

The yrast band of the Pu isotopes **Pu and *“*Pu was excit- 
ed by means of Coulomb excitation with ®°*Pb ions. By the meas- 
urement of particle-y coincidences and particle-y-y coincidences 
the level schemes of *?Pu and *“*Pu could be widely extended. 
States up to Isup(zr) = 28* in **Pu and Isup(z7) = 26* in “Pu 
were studied. For the first time it was possible to show that in the 
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actinide region the alignment of a nucleon pair along the collective 
rotational axis leads to a backbending behaviour. The measurement 
of the cross sections for the Coulomb excitation of the observed 
levels allowed a determination of the B(E2) values in the yrast 
band up to Isup(z7) = 26*. The results can be compared with the 
rigid rotor model, and the B(E2) values deviate below the back- 
bending region, i.e. Isup(z7) < = 20* by less than 10% from the 
rigid rotor behaviour. Therefore, irregularities in the yrast sequence 
of these nuclei cannot be explained by a deformation change but 
are conditioned for Isup(4) < = 20* by a reduction of the pairing 
correlation. A systematic consideration of all hitherto studied acti- 
nide nuclei shows that the backbending of the Pu isotopes can be 
explained by the alignment of a isub(13/2)-proton pair. The align- 
ment begins at spin I = 24 (h/27) ((h/27)w = 0.24 MeV) and is 
presented also in a reduction of the over all actinides averaged 
B(E2) values by about 11%. This reduction is conditioned by the 
noncollective transition from the g to the s band. 


29298 (INIS-mf—9252, pp 25) a-spectroscopy on neu- 
tron deficient protactinium isotopes. Faestermann, T.; Hen- 
ning, W. (Argonne National Lab., IL (USA)); Gillitzer, A 
Hartel, K.; Kienle, P. 1983. (In German). NTIS (US Sales 
Only), PC "A10/MF AO1. File Number DE85780742. 

Published in summary form only. 

In Acceleration Laboratory of the University and the Tech- 
nical University of Munich: Annual report 1983. 


29299 (INIS-mf—9280, pp vp) Fast nucleon emission in 
high energy a scattering from heavy nuclei. Decowski, P.; 
Morsch, H.P.; Rogge, M.; Turek, P.; Zemlo, L. (Kernfors- 
nce "Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Kernphysik); Gaul, G.; Glasow, R.; Ludewigt, B.; Santo, 
R.; Schumacher, W. (Muenster Univ. (Germany, F.R.). Inst. 
fuer Kernphysik). 1984. NTIS (US Sales Only), PC A03/ 
MF ga File Number DE85780884. (CONF-8406207— 
Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS ‘84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

. Published in summary form only. 


29300 (INIS-mf—9532, pp 222-225) Nuclear data evalua- 
tion of curium-248 and plutonium-242. Caner, M.; Yiftah, S. 
(Israel Atomic Energy Commission, Yavne. Soreq Nuclear 


Research Center). 1983. NTIS (US Sales Only), PC A14/ 
MF AOl. File Number DE85780892. (CONF-831241— 
Summ.). 
From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 
Published in summary form only. 


29301 (RI—163) Conditions in a scission point and kinet- 
ic energies of nuclear fission fragments. Rubchenya, V.A.; 
a S.G. (Radievyj Inst., Leningrad (USSR)). 1983. 

. (In Russian). NTIS (US Sales Only), PC A02/MF A011. 
Fi le Number DE85700697. 

A single-valued conformity between the configuration of a 
fissioning nucleus in a scission point and that of two tangent frag- 
ments is obtained in the suggested model under the assumption of 
fast rupture of final thickness neck. On the examples of kinetic 
energy distributions for **U, **Cf and ***Fm fission fragments it 
is shown that shell structure effects in the dependence of kinetic 
energy on fragment mass ratio can be related with structure effects 
of neck radius behaviour in a scission point. 


Angular momentum transfer in very heavy ion 
direct reactions, Guidry, M.W.; Kincaid, R.W.; Donangelo, 
R. (Tennessee Univ., Knoxville). Physics Letters, [Section] B; 
150: No. 4, 265-269(10 Jan 1985). 

We demonstrate using simple calculations and empirically 
well-founded parameters that direct one- or two-particle transfer re- 
actions are capable of probing nuclear structure in the I approx.= 
20 (h/27) region for rare earth nuclei and 30 (h/27) for actinide 
nuclei. 
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29303 (AD-A—150964/5/XAB) Demonstration of the 
feasibility of the tuning and stimulation of nuclear radiation. 
Annual summary report, 1 January-31 December 1984. Col- 
lins, C.B. (Texas Univ., Richardson (USA). Center for 
Quantum Electronics). 31 Jan 1985. 36p. NTIS, PC A03/ 
MF AOl. 

This project concerns the demonstration of the feasibility of 
the tuning and perhaps even stimulation of nuclear radiation. 
Theory has indicated that anti-Stokes Raman upconversion of in- 
tense but conventional long-wavelength sources of radiation pro- 
duced by scattering from isomeric states of nuclear excitation could 
lead to significant sources of tunable gamma radiation characterized 
by the natural Moessbauer width of the lines. This would result in 
lines with sub-angstrom wavelengths and widths of a few MHz. 
Whether or not these processes can reach threshold depends upon 
the resolution of basic issues lying in an interdisciplinary ‘region be- 
tween quantum electronics and nuclear physics that have not been 
previously addressed. It was the purpose of this work to study 
these issues experimentally. 


29304 (BNL—36174) Fission fragment angular distribu- 
tions. Bond, P.D. (Brookhaven National Lab., Upton, NY 
(USA)). 1985. Contract AC02-76CH00016. 3p. (CONF- 
850672—2). NTIS, PC A02. File Number DE85010956. 

From 2. international conference on nucleus-nucleus colli- 
sions; Visby, Sweden (10 Jun 1985). 

Many recent papers have found that calculations with the 
standard angular distribution formula for fission fragments from 
compound nuclei do not reproduce the strong anisotropies ob- 
served in the decay of high spin systems. They conclude that a 
noncompound nuclear process must exist for some partial waves 
and postulate an ad-hoc angular distribution for this process in 
order to reproduce the strong anisotropies. It is the purpose of this 
contribtion to demonstrate that much of the data are, in fact, con- 
sistent with compound nucleus formation and to emphasize that the 
standard model is not a generally valid way to calculate fission 
fragment angular distributions from a compound nucleus. 


29305 (BNL—36304) New O(6) region near A = 130 and 
the interplay of triaxiality and gamma-softness in the IBA. 
Casten, R.F. (Koeln Univ. (Germany, F.R.). Inst. fuer 
Kernphysik; Brookhaven National Lab., Upton, NY 
(USA)). 1984. Contract AC02-76CH00016. 34p. (CONF- 
8408148—2). NTIS, PC A03/MF A0l; GPO Dep. File 
Number DE85010957. 

From International school of atomic and nuclear heavy ion 
interactions; Poiana Brasov, Romania (28 Aug 1984). 

A simple approach to the IBA is described, which exploits 
the consistent Q-formalism to describe both symmetries and transi- 
tion regions with a minimum of parameters. Some results with this 
approach are discussed and compared with the data for deformed 
and transitional nuclei. Following this introduction, a new region of 
O(6) symmetry is presented and compared with the Pt region with 
which it is found to share many similarities. Discrepancies with the 
strict limiting symmetry are described in terms of symmetry break- 
ing via a small triaxial potential. 28 refs., 15 figs. 


29306 (CEA-CONF—7292) Mass dispersions in a time- 
dependent mean-field approach. Balian, R.; Bonche, P.; Flo- 
card, H.; Veneroni, M. (CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France)). May 1984. 16p. 
(CONF-8405179—7). NTIS (US Sales Only), PC A02, 
A01. File Number DE85751078. 

From International conference on theoretical approaches to 
heavy ion reaction mechanisms; Paris, France (14 May 1984). 

Characteristic functions for single-particle (s.p.) observables 
are evaluated by means of a time-dependent variational principle, 
which involves a state and an observable as conjugate variables. 
This provides a mean-field expression for fluctuations of s.p. obser- 
vables, such as mass dispersions. The result differs from TDHF, it 
requires only the use of existing codes, and it presents attractive 
theoretical features. First numerical tests are encouraging. In par- 
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ticular, a calculation for ‘*O + 1*O provides a significant increase 
of the predicted mass dispersion. 


29307 (CEA-CONF—7294) Hydrodynamics of a quark- 
gluon plasma, Blaizot, J.P. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). May 1984. 
12p. (CONF-8405179—8). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85751081. 

From International conference on theoretical approaches to 
heavy ion reaction mechanisms; Paris, France (14 May 1984). 

The main arguments leading to the conclusion that a quark- 
gluon plasma could be formed in ultrarelativistic heavy-ion colli- 
sions are reviewed. The evolution of a plasma formed in a central 
collision is described using a simple hydrodynamical model. 


29308 (CEA-CONF—7298) Dynamics of ultra-relativistic 
heavy ion collisions in the presence of quark-gluon matter. 
Soyeur, M. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette ne, Mar 1984. 2lp. (CONF- 
8402136—1; SPh-T—84-80). NTIS (US Sales Only), PC 
A02/MF A01. File Number DE85751064. 

From Moriond astrophysics meeting on cosmic rays and ele- 
mentary particles; La Plagne, France (27 Feb 1984). 

This paper reviews briefly our present understanding of the 
dynamics of central ultra-relativistic heavy ion collisions assuming 
that a macroscopic system of quark-gluon matter gets formed in the 
interaction region. It contains: phase structure of QCD at finite 
temperature; proton-proton collisions at Esup(lab)approximately 
equal 1 TeV; Bjorken’s picture of ultra-relativistic heavy ion colli- 
sions in the central rapidity region; onset of thermodynamic equilib- 
rium; cooling of the intermediate quark-gluon system; properties of 
the particles produced in the final state. 


29309 (CEA-CONF—7333) Knock out for subthreshold 
pion production. Guet, C.; Prakash, M. (CEA Centre 
d'Etudes Nucleaires de Grenoble, 38 (France)). May 1984. 
17p. (CONF-8405179—11). NTIS (US Sales Only), PC 
A02/MF A0i. File Number DE85751568. 

From International conference on theoretical approaches to 
heavy ion reaction mechanisms; Paris, France (14 May 1984). 

The contribution of nucleon-nucleon-single collisions to 
subthreshold pion production in hadron-nucleus and nucleus-nucle- 
us collisions, Esub(Lab) < 300 A MeV is investigated within a 
knock-out type model. This contribution might be important for en- 
ergies higher than about 150 MeV/nucleon but decrease strongly 
with decreasing beam energy. 


29310 (CEA-CONF—7350) Electron scattering and nu- 
clear structure. Frois, B. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France)). Jul 1984. 33p. 
(CONF-840435—4; DPh-N-S—2184). NTIS (US Sales 
Only), PC A03/MF A011. File Number DE85751571. 

From International school of nuclear physics - nuclear and 
subnuclear degrees of freedom and lepton nucleus scattering course; 
Erice, Trapani, Italy (8 Apr 1984). 

Electron scattering is a remarkable source of quantitative 
and interpretable data on nuclear structure. Electrons are point par- 
ticles and the conservation of charge and current permits to control 
the theoretical hypotheses on the electromagnetic structure of the 
nucleus. 


29311 (CEA-CONF—7377) From nucleons to quarks in 
nuclei. Laget, J.M. (CEA Centre d’Etudes Nucleaires de 
Saclay, - Gif-sur-Yvette (France)). Jul 1984. 23p. 
(CONF-840739—1; DPh-N-S—2190). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85751572. 

From 4. international conference on clustering aspects of nu- 
clear structure and nuclear reactions; Chester, UK (23 Jul 1984). 

Nuclear Physics has now evolved from the study of the 
many nucleon problem, to the study of the interplay of the degrees 
of freedom of such a complex system and the internal degrees of 
freedom of each of its hadronic constituents. Extensive studies of 
electronuclear reactions have allowed us to disentangle the basic 
mechanisms of the interaction between two baryons in a nucleus. 
The pion exchange mechanism, which dominates at large distance 
has been singled out. The NA interaction, which enter the descrip- 
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tion of the intermediate range part, has been studied. Evidences for 
effects due to the quark structure of the nucleon have been found. 
They involve the short distance structure of the nucleus. 


29312 (DEMO—82/11) Heavy ion resonances in the s-d 
shell. Vourvopoulos, G. ocritos Nuclear Research 
Center, Athens (Greece)). Nov 1982. 7p. (CONF-821123— 
42). NTIS (US Sales Only), PC A02 AO1. File Number 
DE85701194. 

From 7. conference on the application of accelerators in re- 
search and industry; Denton, TX, USA (8 Nov 1982). 

It appears that the phenomenon of heavy ion resonances is 
not localized in the lighter systems but, given the necessary dynam- 
ic nuclear conditions, resonances should be evident even for sys- 
tems at the upper end of the periodic table. Several criteria (such as 
level spacing and a-clustering) have been proposed for the appear- 
ance of resonances and several systems in the s-d shell are discussed 
in the light of these criteria. 


29313 (DOE/ER/10405—9) Theoretical studies of = 


progress report, May 1, 1984-April 30, 1985. Madsen, V.A.; 
Landau, R.H. (Oregon State Univ., Corvallis (USA). crn 
of Physics). 1985. Contract AT06-79ER10405. 18p. S, 
PC A02/MF A01; GPO Dep. File Number DE85011470. 
Progress is briefly described on the following research 
topics: a theory for proton” *He scattering, momentum space Dirac 
equation, atomic and nuclear bound states of kaonic hydrogen and 
helium, calculation of the absorptive charge-exchange potential, 
role of higher-order processes in the absorptive optical potential W, 
the deformation-parameter reversal effect, and interference effect in 
T/sub i/ (p,n) reactions. Publications are listed. 23 refs. (WHK) 


29314 (GANIL—84-08) Semi-classical phase space ap- 
proach for the charge equilibration fluctuations in heavy ion 
reactions. Di Toro, M.; Gregoire, C. (Grand Accelerateur 
National d’Ions Lourds (GANIL), 14 - Caen (France)). 
1984. 16p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE85751021. 

The fluctuations of the isobaric distributions in deep inelastic 
collisions are related to the in phase excitation of the isovector 
giant dipole resonances of each nucleus. The characteristics of the 
zero point motion are obtained by the phase space approach 
method. The calculations are performed for various systems as 
function of the interdistance between the collision partners. Estima- 
tions are given for density overlap corresponding to the top of the 
fusion barrier. 


29315 (GANIL-P—84-03) Basic features of compound 
and deep inelastic reactions. Gregoire, C. (Grand Accelera- 
teur National d'Ions Lourds (GANIL), 14 - Caen (France)). 
Mar 1984. 142p. NTIS (US Sales Only), PC A07/MF AOl. 
File Number DE85751018. 

After a general introduction and a lecture devoted to the 
dissipation mechanisms, we will study successively the charge 
equilibration, the angular momentum transfer, the mass exchanges 
and the compound nucleus formation with its de-excitation. The de- 
formation degrees of freedom are considered when necessary. The 
self consistent treatments are not presented here and we refer for 
this purpose to the other lectures on this topic given during the 
School. 


29316 (GANIL-P—84-06) Incomplete linear momentum 
transfer in nuclear reactions: an interplay between one-body 
and two-body dissipation. Gregoire, C.; Scheuter, F. (Grand 
Accelerateur National d’Ions Lourds (GANIL), 14 - Caen 
(France)). Jun 1984. 9p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85751020. 

An explanation for the experimentally observed linear mo- 
mentum transfer in light and heavy-ion induced reactions is pro- 
pounded by simple geometrical considerations in momentum space. 
We display explicitly the transition from one-body to two-body dis- 
sipation. We obtain a surprising agreement with the experiments 
over the whole measured energy range. 
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oe (GSI—84-67-Prepr.) Observation of strong azi- 

muthal asymmetry between slow and fast particles from high 
energy nuclear collisions. Gustafsson, H.A.; Gutbrod, * = 
Kolb, B.; Loehner, H.; Ludewigt, B.; Poskanzer, A .M.; 
Renner, T; Riedesel, H.; Ritter, H.G.; Siemiarczuk, T. (Ge- 
sellschaft fuer Schwerionenforschung m.b. H., Darmstadt 
ey. F.R.)). Oct 1984. 15p. S (US ‘Sales Only), 

A02/MF AO1. File Number BE83751546. 

Evidence is presented for the strong azimuthal asymmetry 
between slow and fast fragments in nuclear collisions in the energy 
interval of 0.4 to 1 GeV per nucleon. The asymmetry gets stronger 
when incident energy and impact parameter decrease. The results 
on the A dependence of the azimuthal asymmetry are also present- 
ed. 


29318 (GSI—84-73-Prepr.) Dynamical description of nu- 
clear compression, expansion and disassembly in relativistic 
heavy ion collisions, Strack, B.; Rosenhauer, A. (Gesell- 
schaft fuer Schwerionenforschung m.b.H., Darmstadt e 
many, F.R.)). Nov 1984. 15p. NTIS (US Sales Only), PC 
‘A02/MF AO01. File Number DE85751528. 

The nuclear compression, expansion and disassembly stages 
are described in a time dependent picture. A Monte-Carlo simula- 
tion is performed for the compression as well as for the decompres- 
sion phase. The compression is treated by INC calculations includ- 
ing particle creation and the decompression via selfconsistent statis- 
tical Hartree calculations generating stable fragments. The extract- 
ed interaction times for relativistic events are unexpectedly long. 
Compression, expansion and break-up times can be distinguished 
clearly. The density distribution during the expansion is quite flat 
and below 1/2 rho. During the break-up strong fluctuations occur 
below rho. 


29319 (INIS-mf—9258) Separable potentials from Gamow 
states. Baldo, M.; Ferreira, L.S.; Streit, L. (Bielefeld Univ. 
(Germany, F.R.). Zentrum fuer Interdisziplinaere Fors- 
chung). Jul 1984. 22p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85780879. 

In this work we discuss an ansatz for the separable approxi- 
mation based on the use of Gamow states. This procedure not only 
appears to be suitable for reproducing the phase-shifts well, it also 
gives a good description of the off-shell T-matrix and is free of spu- 
rious anomalies such as poles on the real energy axis which are re- 
sponsible for ‘oscillations’ or jumps in the phase shifts as functions 
of energy. (orig./HSI). 


29320 (INIS-mf—9280, pp vp) Statistical multistep com- 
pound and direct theories: Towards an unified description “a 
nuclear reaction mechanisms. Bonetti, R.; Colli Milazzo, L. 
(Milan Univ. (Italy). Ist. di Fisica Generale Applicata). 
1984. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE85780884. (CONF-8406207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS ‘84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

; Published in summary form only. 


29321 (INIS-mf—9280, pp vp) Preequilibrium emission 
of clusters: Angular momentum versus preformation. Bis- 
— J.; Keuser, H. (Bonn Univ. (Germany, F.R.). Inst. 

Strahlen- und Kernphysik). 1984. NTIS (US Sales 


Only), PC A03/MF AOl. 
(CONF-8406207—Absts.). 
From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 
Published in summary form only. 


File Number DE85780884. 


29322 (INIS-mf—9280, pp vp) Correlated emission of 
particles in alpha induced reactions. Gadioli, E.; Gadioli 
Erba, E.; Luineti, M. (Milan Univ. (Italy). Ist. di Fisica; Isti- 
tuto Nazionale di Fisica Nucleare, Milan (Italy)). 1984. 
NTIS (US Sales Only), PC A03/MF AOI. File Number 
DE85780884. (CONF-8406207—Absts.). 
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From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 


1984). 
Published in summary form only. 


29323 (INIS-mf—9280, pp vp) Dynamical theory of par- 
tial fusion reactions, Udagawa, T. (Texas Univ., Austin 
(USA). Dept. of Physics). 1984. NTIS (US Sales Only), PC 
A03/MF AO0Ol. File Number DE85780884. (CONF- 
8406207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

) Published in summary form only. 


29324 (INIS-mf—9280, pp vp) Mechanism of break-up 
reactions of light ions at non-relativistic energies. Baur, G.; 
Hoffmann, B. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Kernphysik); Roesel, F.; Traut- 
mann, D. (Basel Univ. (Switzerland). Inst. fuer Theoretische 
Physik); Shyam, R. (Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt (Germany, F.R.)). 1984. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE85780884. (CONF-8406207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
984). 

, Published in summary form only. 


29325 (INIS-mf—9280, pp vp) Méean-field dynamics 
versus two-body collisions at intermediate energy heavy-ion 
reactions, Cassing, W. (Gesellschaft fuer Schwerionenfors- 
chung m.b.H., Darmstadt (Germany, F.R.)). 1984. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE85780884. (CONF-8406207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 
1984). 

, Published in summary form only. 


29326 (INIS-mf—9280, pp vp) Preequilibrium emission 
in heavy-ion reactions: A dynamical approach, Cerruti, C.; 
Guinet, D.; Demeyer, A. (Lyon-1 Univ., 69 - Villeurbanne 
(France). Inst. de Physique Nucleaire). 1984. NTIS (US 
Sales Only), PC A03/MF A01. File Number DE85780884. 
(CONF-8406207—Absts.). 

From Workshop on coincident particle emission from con- 
tinuum states (OPECOS '84); Bad Honnef, F.R. Germany (4 Jun 


1984). 
Published in summary form only. 


29327 (INIS-SU—282, pp 200) Zero and first sounds in 
the particle-drop model, Strutinskij, V.M.; Ma = Fir 
Denisov, V.Yu. 1984. (In Russian). NTIS (US Only), 
PC A99/MF A0Ol. File Number DE85780893. (CONF. 
8404189—). 

From 34. conference on nuclear spectroscopy and nuclear 
structure; Alma-Ata, USSR (1 Apr 1984). 

Short note. 


29328 (IPNO-DRE—83-25) Fusion and reseparation: dis- 
sipative collision mechanisms between nuclei at energies 
Saou 15 MeV.A. Lefort, M. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire). Sep 1983. 22p. din 
French). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85751089. 

Two parameters are relevant in dissipative collisions be- 
tween complex nuclei. The velocity at the contact, eta’, and the ef- 
fective fissility. Three different limits are considered for complete 
fusion. The Yrast line in the compound nucleus, the fission barrier 
equal to zero in the rotating liquid drop model, and the critical dis- 
tance. The "extra-push” bidimensional model of Swiatecki is com- 
pared to those limits. It is shown that for light ions at higher ener- 
gies, the excess of nucleon velocity might be the crucial limit for 
fusion, instead of the angular momentum. The interest of measuring 
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linear momentum transfers is emphasized. The main features of 
Deep Inelastic Reactions are described briefly, with a few remarks 
on the correlation between eta’ and the orbiting, on the absence of 
drift towards mass and Z symmetry. At once, the energy is shared 
equally between the two fragments and only later on equilibration 
amongst the nucleons results into an uniform temperature. Finally 
new progress in the N/Z equilibration are discussed. The conclud- 
ing part tries to stress prospects for studies on reaction mechanisms 
in the low energy range. 


29329 (IPNO-TH—83-69) Meson and isobar degrees of 
freedom in nuclear forces, Vinh Mau, R. (Paris-11 Univ., 91 
- Orsay (France). Inst. de Ph — Nucleaire). Oct 1983. 
22p. NTIS (US Sales Only), A02/MF AOl. File 
Number DE85751084. 

The current status of the low energy theory of the NN and 
NantiN interactions is reviewed, with special attention given to the 
role of the meson and isobar degrees of freedom. Phenomenology 
and fits to recent data are also described. 


29330 (ITEF—58(1983)) Hamiltonian structures and con- 
servation laws of nonlinear wave equations. Lax equations. 
Laws of conservation and deformation of basic structures. Le- 
bedev, D.R. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental'noj Fiziki). 1983. 38p. (In Russian). NTIS 
(US Sales Only), PC A03/MF A0Ol. File Number 
DE85700618. 

Deep inelastic, nuclear reactions under the effect of hadrons 
are discussed. The problem of distribution of contributions into the 
cross section of quasifree and deep inelastic processes is considered. 
The strong A-dependence of cross sections for cumulative particles 
production in deep inelastic reactions is pointed out. In the course 
of A-dependence isotopic effect has been found out: protons (neu- 
trons) yields from heavy nuclei isotopes are not changed in case of 
changes in the neutrons (protons) number in the target nucleus. It is 
concluded that deep inelastic nuclear reactions are the results of the 
bombarding particle interaction with some nucleons in the close 
group inside the nucleus. Nucleons in this group merge into one 
quark bag. 


29331 (JINR—E-4-83-858) Comparison of semiempirical 
formulae for alpha decay half-lives. Poenaru, D.N.; Ivascu, 
M.; Sandulesku, A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1983. 12p. 
NTIS (US Sales Only), PC A02/MF A0Ol. File Number 
DE85700696. 

Submitted to the journal Sov, J. Nucl. Phys. . 

The semiempirical relationships given by Froeman, Wapstra 
et al., Viola and Seaborg, Hornshoj et al., Taagepera and Nurmia, 
Keller and Munzel for alpha decay half-lives are compared with ex- 
perimental results and with a new formula derived by the authors 
from the fission theory of alpha decay in even-even, odd-even, 
even-odd and odd-odd nuclei. By taking into consideration the shell 
effects, the new formula allows one to obtain a better agreement 
with experimental data, even in the neighbourhood of the magic 
numbers. 


29332 (JINR—E-4-83-918) Basic equations of the quasi- 
particle-phonon nuclear model with the effects due to the 
Pauli principle and the phonon ground state correlations. 
Nguyen Dinh Dang; Voronov, V.V. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1983. 14p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE85700684. 

Submitted to the journal Bull. Acad. Sci. USSR, Phys. Sci. . 

A system of basic equations of the quasiparticle-phonon 
model is obtained for energies and a structure of excited states de- 
scribed by the wave functions containing one- and two-phonon 
components. The effects due to the Pauli principle for two-phonon 
components and the phonon ground state correlations of a spherical 
nucleus are taken here into account. The quantitative estimations of 
these effects are given by a simplified scheme. The relation between 
these equations with the results from other theoretical approaches is 
discussed. 


29333 (JINR—R-4-83-661) Initial stage of pote: | ion 
interaction and kinetic energy mechanism. Dzho- 
los, R.V.; Ivanova, SP: Tus SSR). Vz. cca of thee Inst. for Nu- 
clear Research, Dubna (USSR Theoretical Ph: 

ics). 1983. Lg nx Russian). ns S Sales Only), 
A02/MF AO1 Number DE85 


Submitted to the journal Sov. J. Nucl. Phys. . 


20334 SEE SSO Deenive. Sone fe -cantenyaie- 
octupole degree of freedom of nuclei. Barts, B.L; Inopin, 
E.V. (AN Ukrainskoj a | Kharkov. Fiziko-Tekhnicheski 
Inst.). 1983. a dn R NTIS (US Sales Only), 
A02/MF A0O1. File Number ee BESS 006s 

For plotting a collective wave function describing quadru- 
pole and octupole oscillations of nuclear surface, a method based 
on the idea of a self consistent nature of the interaction of these 
degrees of freedom is suggested. Equations for determining main 
characteristics of collective states are derived and expressions for 
respective excitation energies are given. 


oe 
Sa he 
Kew Fisike: Tethnioheskis Ten) 1988 3p. dn — ). 
OV O- ussian 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE85700686. 

Monopole isoscalar and isovector giant resonances are inves- 
tigated by the Haftree-Fock method with effective interaction of 
the Skyrme type in random phase approximation. Particle-hole 
Green functions are derived, and excitation functions, dynamic 
monopole charge form factor for *Q, “Ca, ®Zr, **Pb are calcu- 
lated using these functions. Admixtures by the isospin to the 
ground states of these nuclei are determined. 


29336 (LA-UR—85-1375) Quark oe of nuclei. 
Goldman, T. (Los Alamos National Lab., NM (USA)). 
1985. Contract Saar aa oe . (CONF-8503120—3). 
NTIS, PC A02/MF AOI; Dep. File Number 
DESSOIOTEL. 

From Hadronic probes and nuclear interactions conference; 
Tempe, AZ, USA (11 Mar 1985). 

The motivations for a direct description of nuclei in terms of 
quarks and gluons are discussed. A specific model implementing 


reported. 
Future plans and problems for refining the calculations are indicat- 
ed. 18 refs. 


—_ (RI—165) Role of ox oe - oe me 
eg ; Chec' ev, - 
a ingrad (Oss) 1 1983. 10p. (in Russian). 
PC A02/MF AOl. File Number 


A possible influence of ternary fission with escape of neu- 
tron-enriched light charged particles on the synthesis of bypassed 
nuclides is considered. It is shown that this concept cannot give ex- 
planation of bypassed isotope concentrations, but it can make some 
contribution if the probability of ternary fission for superheavy 
nuclei grows sharply with Z*/A parameter. The account of 8-de- 
ee ee ce eee 
into the region of neutron-deficient isotopes. Consistent consider- 
ation of the ternary fission role in the nucleosynthesis is possible 
only with an important accumulation of experimental and theoreti- 
cal data on this process, particularly for the nuclei with Z > 100. 
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20338 (RI—169) Nature of light and heavy fragments 

Bem Ov i vaboview, Yee, Yekoview, Yor. (i Lozh- 
“Meingrad’ COSSR)). 1983. Sip. Cin Russian), NTIS 

Inst., p ussian 

(Us Salea ” Only), PC A03/MF AOl. File Number 

DE85700698. 

Experimental data on the characteristics of light (Asub(f) < 
or approximately 12) and heavy (Asub(f) > 12) fragment produc- 
tion at inelastic nuclear interactions of high energy particles are 
compared. In the frames of fast nonequilibrium process concepts 
the isotopic distributions of fragments, the dependences of the 
cross-sections of their production on the energy of incident parti- 
cles and target mass number, isotopic effects and kinematic charac- 
teristics are considered. It is shown that for a great number of im- 
portant characteristics the process of heavy fragment production 
essentially differs from the processes of light fragment production 
and asymmetrical fission. It is concluded that these differences are 
defined by the rate of processes leading to the production of light, 
heavy and fission fragments. 
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REFER ALSO TO CITATION(S) 28015, 28284 


29339 (BARC—1233) Computer program for processing 
experimental Compton profile of solids and liquids. Das, G.P. 
(Bhabha Atomic Research Centre, Bombay (India). Nuclear 
Physics Div.). 1984. 83p. NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE85900975. 

The program computes the Compton profile of a condensed 
system from the raw data generated by an inelastic gamma ray scat- 
tering ent using a solid state detector and a multichannel 
analyzer (MCA). It also Fourier transforms the profile yielding the 
autocorrelation function in position space. 


29340 (CEA-N—2401) Photon corpuscle in Riemann 
space. Paillere, P. (CEA Centre d'Etudes de Limeil, 94 - 
Villeneuve-Saint-Georges (France)). May 1984. 112p. (In 
French). NTIS (US Sales Only), PC A06/MF AO1. File 
Number DE85751031. 

The aim of this paper is to collect some results about the 
corpuscle photon considered in the domain of the classical general 
relativity. Starting from a formal analogy with the mechanics of the 
ponderous relativistic particles in any riemannian metric with signa- 
ture -+++, we are led by the use of intermediary and in some 
way artificial notions of proper time and proper mass, to write the 
Boltzmann equation of photons transport and the equations of radi- 
ative transfer. In the course of the development, some secondary 
results appear, particularly, the formula of the Doppler effect and 
of the Compton effect in a metric where the crossed space-time 
terms are different from zero, such as, for instance, the Kerr me- 
trics. 


29341 (CEA-N—2407) Discretization of the radiative 
transfer grey equations by a finite element method. Sentis, R. 
(CEA Centre d'Etudes de Limeil, 94 - Villeneuve-Saint- 
Georges (France)). Jul 1984. 27p. (in French). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE85751032. 

A finite element method is used, where the radiative anergy 
is piecewise linear continuous and the material temperature is 
piecewise constant on the spatial grid. 


29342 (CEA-N—2415) Introduction to Monte-Carlo 
method. Mercier, B. (CEA Centre d'Etudes de Limeil, 94 - 
Villeneuve-Saint-Georges (France)). Aug 1984. 108p. (In 
French). NTIS (US Sales Only), PC A06/MF AOl. File 
Number DE85751574. 

We recall first some well known facts about random varia- 
bles and sampling. Then we define the Monte-Carlo method in the 
case where one wants to compute a given integral. Afterwards, we 
ship to discrete Markov chains for which we define random walks, 
and apply to finite difference approximations of diffusion equations. 
Finally we consider Markov chains with continuous state (but dis- 
crete time), transition probabilities and random walks, which are 
the main piece of this work. The applications are: diffusion and ad- 
vection equations, and the linear transport equation with scattering. 
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29343 (CONF-8410256—) Scientific opportunities with 
advanced facilities for neutron scattering. Lander, G.H.; 
Emery, V.J. (eds.). (Argonne National Lab., IL (USA); 
Brookhaven National Lab., Upton, NY (USA)). 1984. Con- 
tract W-31-109-ENG-38;AC02-76CH00016;W-7405-ENG- 
36;AC05-84OR21400. 213p. NTIS, PC A10/MF A01; GPO 
Dep. File Number DE85012113. 

From Workshop on scientific opportunities with advanced 
facilities for neutron scattering; Shelter Island, NY, USA (23 Oct 
1984). 

The present report documents deliberations of a large group 
of experts in neutron scattering and fundamental physics on the 
need for new neutron sources of greater intensity and more sophis- 
ticated instrumentation than those currently available. An additional 
aspect of the Workshop was a comparison between steady-state (re- 
actor) and pulsed (spallation) sources. The main conclusions were: 
(1) the case for a new higher flux neutron source is extremely 
strong and such a facility will lead to qualitatively new advances in 
condensed matter science and fundamental physics; (2) to a large 
extent the future needs of the scientific community could be met 
with either a 5 x 1075 n cm™?s~! steady state source or a 1017 n 
cm™~*s~! peak flux spallation source; and (3) the findings of this 
Workshop are consistent with the recommendations of the Major 
Materials Facilities Committee. 


29344 (FEI—1429) GRUKON program. Part 4. Calcula- 
tion of the cross section resonance self-shielding factors. Sin- 
itsa, V.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij 
Inst.). 1983. 18p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AOl1. File Number DE85700679. 

The third version of the GRUKON service program pack- 
age designated for obtaining self-shielding group factors using the 
evaluated data library on neutron cross sections in the ENDF/B 
format is described. The data necessary for composing computation 
task are given. Peculiarities of the cross-section data structures, 
schemes of their transformation, the methods of the scheme realiza- 
tion, using the task language, are considered. The description of the 
control parameter structure for new functional moduli is given. The 
standard task for self-shielding factor calculation is enclosed. 


29345 (INIS-mf—9482, pp 68) Fast neutron passage 


through layers. Kudelasek, Z.; Paul, P. Aug 1983. (In 
Czech). NTIS (US Sales ‘Only), PC A08/MF AOl. File 
Number DE85780916. (CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


29346 (INIS-mf—9482, pp 32) Preparation of input data 
for electron bremsstrahlung studies by Monte Carlo method. 
Hanak, V. (Ceske Vysoke Uceni Technicke, Pra 
(Czechoslovakia). Fakulta Jaderna a Fysikalne Inzen )3 
Antol, M. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)). Aug 1983. (in Czech). NTIS (US Sales 
Only), PC A08/MF A0Ol. File Number DE85780916. 
(CONF-8311230—Absts.). 


From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 
Published in summary form only. 


29347 (INIS-mf—9482, pp 101) Stopping power of alpha 
particles. Salava, J. (Vyskumny Ustav Preventivneho Le- 
karstva, Bratislava (Czechoslovakia)). Aug 1983. (In 
Slovak). NTIS (US Sales Only), PC A08/MF AOl. File 
Number DE85780916. (CONF-8311230—Absts.). 


From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 
Published in summary form only. 
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29348 (INIS-mf—9532, pp 192) Neutron conservation 
and boundary conditions in the Psub(N) approximation for 
bare critical slabs. Sher, R. (Stanford Univ., CA (USA). 
Dept. of Mechanical Engineering). 1983. NTIS (US Sales 

y), PC Al4/MF AOl. File Number DE85780892. 
(CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


29349 (INIS-mf—9532, pp 263-265) Effect of neutron 
source spectrum on optimal shield composition and perform- 
ance. Levin, P.; Greenspan, E.; Gilai, D. (Israel Atomic 
Energy Commission, Beersheba. Nuclear Research Center- 
Negev). 1983. NTIS (US Sales Only), PC A1l4/MF AOl. 
File Number DE85780892. (CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


29350 (KFTI—83-30) Frequency measuring of the phonon 
electromagnetic conversion on the 1035 MeV positrons in dia- 
mond, Antipenko, A.P.; Adejshvili, D.I.; Bochek, G.L. (AN 
Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 
1983. Sp. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85700631. 

The spectral density is measured of 1035 MeV positrons ra- 
diation in a diamond monocrystal in the gamma-quanta energy 
range where frequencies caused by phonon conversion are mani- 
fested. Coincidence of the observed maxima position in spectral 
densities of positron radiation with the predictions of the theory of 
phonon conversion on relativistic charged particles is shown. 


29351 (LA-UR—85-1186) Nuclear data for MCNP. 
Little, R.C.; Seamon, R.E. (Los Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. 16p. (CONF- 


8504110—1). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE85010794. 

From Joint Los Alamos/CEA meeting on Monte Carlo 
methods; Cadarache, France (22 Apr 1985). 

Sources of neutron and photon transport data are described 
as well as the processing of the evaluated data sets into continuous- 
energy and multigroup cross-section sets. The procedures for 
checking and validating the processed data are discussed. The ques- 
tion of why so many data sets are available is addressed by indicat- 
ing the differences between data sets as well as their relative 
strengths and weaknesses. Suggestions are made to help the MCNP 
user in selecting appropriate cross-section sets. 31 refs. 


29352 (LA-UR—85-1255) Monte Carlo learning/biasing 
experiment with intelligent random numbers. Booth, T.E. 
(Los Alamos National Lab., NM (USA)). 1985. Contract 
W-7405-ENG-36. 36p. (CONF-8504110—19). NTIS, PC 
A03/MF A01; 1; GPO Dep. File Number DE85010713. 

From Joint Los Alamos/CEA meeting.on Monte Carlo 
methods; Cadarache, France (22 Apr 1985). 

A Monte Carlo learning and biasing technique is described 
that does its learning and biasing in the random number space 
rather than the physical phase-space. The technique is probably ap- 
plicable to all linear Monte Carlo problems, but no proof is provid- 
ed here. Instead, the technique is illustrated with a simple Monte 
Carlo transport problem. Problems encountered, problems solved, 
and speculations about future progress are discussed. 12 refs. 


29353 (LA-UR—85-1256) First collision source method 
for coupling Monte Carlo and discrete ordinates for localized 
source problems. Alcouffe, R.E. (Los Alamos National Lab., 
NM (USA)). 1985. Contract W-7405-ENG-36. 16p. (CONF- 
8504110—18). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE85010712. 

From Joint Los Alamos/CEA meeting on Monte Carlo 
methods; Cadarache, France (22 Apr 1985). 

A difficult class of problems for the discrete-ordinates neu- 
tral particle transport method is to accurately compute the flux due 
to a spatially localized source. Because the transport equation is 
solved for discrete directions, the so-called ray effect causes the 
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flux at space points far from the source to be inaccurate. Thus, in 
general, discrete ordinates would not be the method of choice to 
solve such problems. It is better suited for calculating problems 
with significant scattering. The Monte Carlo method is suited to lo- 
calized source problems, particularly if the amount of collisional 
interactions in minimal. However, if there are many scattering colli- 
sions and the flux at all space points is desired, then the Monte 
Carlo method becomes expensive. To take advantage of the at- 
tributes of both approaches, we have devised a first collision source 
method to combine the Monte Carlo and discrete-ordinates solu- 
tions. That is, particles are tracked from the source to their first 
scattering collision and tallied to produce a source for the discrete- 
ordinates calculation. A scattered flux is then computed by discrete 
ordinates, and the total flux is the sum of the Monte Carlo and dis- 
crete ordinates calculated fluxes. In this paper, we present calcula- 
tional results using the MCNP and TWODANT codes for selected 
two-dimensional problems that show the effectiveness of this 
method. 


29354 (LA-UR—85-1261) Implicit Monte Carlo methods 
and non-equilibrium Marshak wave radiative transport. 
Lynch, J.E. (Los Alamos National Lab., NM (USA)). 1985. 
Contract W-7405-ENG-36. I1Ip. (CONF-85041 10—14). 
NTIS, PC A02/MF A01; 1; GPO Dep. File Number 
DE85010711. 

From Joint Los Alamos/CEA meeting on Monte Carlo 
methods; Cadarache, France (22 Apr 1985). 

Two enhancements to the Fleck implicit Monte Carlo 
method for radiative transport are described, for use in transparent 
and opaque media respectively. The first introduces a spectral mean 
cross section, which applies to pseudoscattering in transparent re- 
gions with a high frequency incident spectrum. The second pro- 
vides a simple Monte Carlo random walk method for opaque re- 
gions, without the need for a supplementary diffusion equation for- 
mulation. A time-dependent transport Marshak wave problem of ra- 
diative transfer, in which a non-equilibrium condition exists be- 
tween the radiation and material energy fields, is then solved. 
These results are compared to published benchmark solutions and 
to new discrete ordinate S-N results, for both spatially integrated 
radiation-material energies versus time and to new spatially depend- 
ent temperature profiles. Multigroup opacities, which are independ- 
ent of both temperature and frequency, are used in addition to a 
material specific heat which is proportional to the cube of the tem- 
perature. 7 refs., 4 figs. 


29355 (LA-UR—85-1347) Monte Carlo electron/photon 
transport. Mack, J.M.; Morel, J.E.; Hughes, H.G. (Los 
Alamos National Lab., NM (USA)). 1985. Contract W-7405- 
ENG-36. 21p. (CONF-8504110—2). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85010799. 

From Joint Los Alamos/CEA meeting on Monte Carlo 
methods; Cadarache, France (22 Apr 1985). 

A review of nonplasma coupled electron/photon transport 
using Monte Carlo method is presented. Remarks are mainly re- 
stricted to linerarized formalisms at electron energies from 1 keV to 
1000 MeV. Applications involving pulse-height estimation, trans- 
port in external magnetic fields, and optical Cerenkov production 
are discussed to underscore the importance of this branch of com- 
putational physics. Advances in electron multigroup cross-section 
generation is reported, and its impact on future code development 
assessed. Progress toward the transformation of MCNP into a gen- 
eralized neutral/charged-particle Monte Carlo code is described. 48 
refs. 


29356 (NITAR—36(601)) Study of interactions of ultra- 
cold neutrons with beryllium surface. Kosvintsev, Yu.Yu.; 
Kushnir, Yu.A.; Morozov, V.L.; Terekhov, G.I. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(USSR)). 1983. 14p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85700680. 

The process of the ultracold neutrons (UCN) interaction 
with beryllium surface is investigated. It has been found that the 
main reason for UCN anomalous leakage of neutrons out of the be- 
ryllium vessels is neutron heating at wall impacts. The heated UCN 
energy constitutes 25 MeV at the 300 K temperature. The depend- 
ence of the UCN heating probability and heated neutrons energy 
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on the vessel walls temperature is studied. It is shown that the 

of UCN anomalous leakage out of the beryllium vessels can 
be effectively suppressed by vessels cooling. Possible physical rea- 
seue ae Wau thnsrvel WON tasting sre Gacaneed. 


— (ORNL—6174) MORSE-CGA: a Monte Carlo ra- 
diation transport code with array geometry capability. 
Emmett, M.B. (Oak Ridge National Lab., TN (USA)). Apr 
1985. Contract Cons. IR21400. 29p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85012063. 

The MORSE-CG computer code system has been revised to 
add a new module MARS, which is the combinatorial 
geometry package that allows multiple arrays for specifying geome- 
tries. The new code system is known as MORSE-CGA where 
CGA indicates Combinatorial Geometry Array. The PICTURE 
code, which makes printer plots of 2-D slices through a combina- 
torial geometry mock-up, has also been revised to handle the 
MARS array capability. This report will document the changes re- 
quired in MORSE-CG and in PICTURE. Readers are referred to 
Sect. M9 of the SCALE document for details on MARS and to 
Sect. M13 of the SCALE document for details on PICTURE. 


Primary and leakage radiation calculations at 6, 10 
re 25 MeV. Nelson, W.R.; LaRiviere, P.D. (Stanford 
Univ., CA). Health Physics; 47: No. 6, 811-818(Dec 1984). 
Contract AC03-76SF00515. 

Primary and leakage x-ray spectra for typical clinical accel- 
erators have been calculated using the EGS Monte Carlo code for 
3 energies (6, 10 and 25 MeV) and 4 angles (0°, 45°, 90° and 135°). 
Broad-beam transmission curves have been calculated for ordinary 
concrete using the MORSE program with the EGS spectra as 
input. A simple analytical model, which is shown to agree rather 
well with both experimental data with the MORSE results, is pre- 
sented and initial and subsequent tenth-value layers are extracted. 
Finally the photon spectrum after the concrete shield is obtained 
with MORSE. 


29359 Transmission of fast neutrons from the Li(d, xn) 
reaction through thick iron. Johnson, D.L.; Mann, F.M.; 
Carter, L.L. (W ouse Hanford Co., Richland, WA 
(USA); Woodruff, G. +} Brady, F.P.; Romero, J.L.; Ull- 
mann, J.L.; Johnson, M ; Castaneda, C.M. pp 515-525 of 
of — Fag international conference on radi- 
ation shielding, 1. Tokai, Japan; Japan Atomic Energy Re- 
search Inst. ($83) (CONF-830538—). 
From 6. international conference on radiation shielding; 

T J 16 May 1983 

7~ acheter Of air canetes of neutrons that leaked through 
about 30 cm of iron were performed. The neutron source was pro- 
duced by a beam of 35 MeV deuterons which was stopped in a 
target of lithium as in the Fusion Materials Irradiation Test (FMIT) 
facility. The source spectrum peaks near 14 MeV in the forward 
direction, but is broad and has a small tail that extends to 50 MeV. 
The leakage spectra were observed from about 10 keV to 20 MeV 
using proton recoil proportional counters and an NE213 liquid scin- 
tillator. Measurements were also obtained of the energy deposited 
by neutron and gamma radiation within the iron using thermolu- 
minescent detectors (TLDs) and also of the flux-spectra of gamma 
rays emitted from the iron using the NE213 detector. Monte Carlo 
calculations were performed using ENDF/B-5 and other cross sec- 
tions for direct comparison to experimental results. The results of 


29360 TRIPOLI-2; neutron —— coupling - applica- 


tions to shielding benchmarks designs. Cramer, S.N. 
(Oak Ridge National Lab., TN (USA)); Dejonghe, G.; Gon- 
nord, J.; Nimal, J.C.; Vergnaud, T. pp 161-170 of Proceed- 
ings of the sixth international conference on radiation 
shielding, 1. Tokai, Japan; Japan Atomic Energy Research 
Inst. (1983). (CONF-830538—). 

From 6. international conference on radiation shielding; 
Tokyo, Japan (16 May 1983). 

Recent additions in the on-going development of the TRIP- 
OLI Monte Carlo code system include conversion to the ENDF/B 
data format and an automated coupling scheme for neutron second- 
ary gamma-ray calculations. Two shielding calculations are present- 
ed here which feature these two new developments. 
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29361 Weight window/importance generator for Monte 
Carlo streaming problems. Booth, T.E. Seon Alinee Nadion 
al Lab., NM (USA)). pp 210-218 of Proceedings - the sixth 
international conference on radiation shi Tokai, 
Japan; Japan Atomic Energy Reich Inst. (1983). CONF. 
830538—). 

From 6. international conference on radiation shielding; 
Tokyo, Japan (16 May 1983). 

A Monte Carlo method for aS highly angle dependent 
streaming problems is described. The method uses a DXTRAN-like 
angle biasing scheme, a space-angle weight window to reduce 
weight fluctuations introduced by the angle biasing, and a space- 
angle importance generator to set parameters for the space-angle 
weight window. Particle leakage through a esse duct is cal- 
culated to demonstrate the method's use. 


29362 Status of multigroup cross-section data for shield- 
ing applications. Roussin, R.W.; Maskewitz, B.F.;, Trubey, 
D.K. (Oak Ridge National Lab., TN (USA)). pp 89-98 of 
Proceedings of Be sixth international conference on radi- 

ation shielding, 1. Tokai, Japan; Japan Atomic Energy Re- 
search Inst. (83) (CONF-830538—). 

From 6. international conference on radiation shielding; 
Tokyo, Japan (16 May 1983). 

Multigroup cross-section libraries for shielding applications 
in formats for direct use in discrete ordinates or Monte Carlo codes 
have long been a part of the Data Library Collection (DLC) of the 
Radiation Shielding Information Center (RSIC). In recent years li- 
braries in more flexible and comprehensve formats, which allow the 
user to derive his own problem-dependent sets, have been added to 
the collection. The current status of both types is described, as well 
as projections for adding data libraries based on ENDF/B-V. 


29363 Bayes allocation of the sample for estimation of 
the mean when each stratum has a Poisson distribution. 
Wright, T. (Union Carbide Corp., Oak Ridge, TN). Com- 
munications in Statistics, (Part 4) Theory and Methods; 12: 
No. 4, 409-426(1983). 

Consider a stratified population with L strata, so that a Pois- 
son random variable is associated with each stratum. The parameter 
associated with the hth stratum is theta/sub h/, h = |, 2, ..., L. Let 
@/sub h/ be the known proportion of the: population in the hth 
stratum, h = 1, 2, ..., L. The authors want to estimate the parame- 
ter theta = summation from h = 1 to L w/sub h/theta/sub h/. We 
assume that prior information is available on theta/sub h/ and that 
it can be expressed in terms of a gamma distribution with param- 
eters a/sub h/ and B/sub h/, h = 1, 2, ..., L. We also assume that 
the prior distributions are independent. Using squared error loss 
function, a Bayes allocation of total sample size with a cost con- 
straint is given. The Bayes estimate using the Bayes allocation is 
shown to have an adjusted mean square error which is strictly less 
than the adjusted mean square error of the classical estimate using 
the classical allocation. 
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29364 (DOE/EV/10248—T3) Research on the experi- 
mental verification of dosimetry calculations. Progress report. 
Poston, J.W. (Georgia Inst. of Tech., Atlanta: (USA). 
School of Mechanical Engineering). Jun 1984. Contract 
AS05-79EV 10248. 69p. NTIS, PC A04/MF AOl; 1; GPO 
Dep. File Number DE85011282. 

Research has been focused on the development of a tech- 
nique to section PATE organ dosimeters and the application of the 
technique to dosimetry of the extremities. In addition, a realistic 
model for the head and neck region has been designed and a model 
for the circulating blood has been proposed. 
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29365 (INIS-mf—9482, pp 28) Analysis of Rossi counter 
potential for determining dose distribution of linear — 
transfer. Gavor, J. (Ceske Vysoke Uceni Technicke, Pra 
) erage ar Fakulta Jaderna a Fysikalne Satenmelias. 
me 1983. (In Czech). NTIS (US Sales Only), PC A08/MF 
01. File Number DE85780916. (CONF-8311230—Absts.). 
From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 
Published in summary form only. 


29366 (INIS-mf—9482, pp 46) Determination of dosime- 
tric parameters of mixed neutron-gamma fields. Jakes, J. 
(Ceske Vysoke Uceni Technicke, Prague (Czechoslovakia). 
Fakulta Jaderna a Fysikalne Inzenyrska); Schraube, H. (Ge- 
sellschaft fuer Strahlen- und Umweltforschung m.b.H. 
Muenchen, Neuherberg (Germany, F.R.). Inst. fuer Strah- 
lenschutz). Aug 1983. (In Czech). NTIS (US Sales Only), 
PC A08/MF AOl. File Number DE85780916. (CONF- 
8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


29367 (INIS-mf—9482, pp 59) Effect of electron energy 
spectrum on shape of depth dose curves in water. Kovar, I. 
(Ceskoslovenska Akademie Ved, Prague. Ustav Dozimetrie 
Zareni). Aug 1983. (In Czech). NTIS (US Sales Only), PC 
AO08/MF AOl. File Number DE85780916. (CONF- 
8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


29368 (INIS-mf—9482, pp 61) Effect of curved surface 
of patient on dose distribution. Kralik, G. (Ustav Klinickej 
Onkologie, Bratislava (Czechoslovakia)). Aug 1983. (In 
Slovak). NTIS (US Sales Only), PC A08/MF AOl. File 
Number DE85780916. (CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


29369 (INIS-mf—9482, pp 74) Threshold activities in 
whole-body measurement with semiconductor detector in vari- 
ous configurations. Malatova, I.; Bucina, I.; Hulka, J. (Insti- 
tut Hygieny a Epidemiologie, Prague (Czechoslovakia)). 

1983. (In Czech). NTIS (US Sales Only), PC A08/MF 
AOl. File Number DE85780916. (CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


29370 (INIS-mf—9482, pp 97) Determination of dose 
equivalent using solid-state track detectors with fissionable 
radiators - analysis of errors. Prouza, Z.; Hermanska, J.; 
Marikova, E.; Rezny, Z. (Karlova Univ., Prague (Czecho- 
slovakia). Biofyzikalni Ustav); Bucina, I. (Institut Hygieny a 
Epidemiologie, Prague (Czechoslovakia). Ustav Hygieny 

i); Karny, (Ceskoslovenska Akademie Ved, 
Prague. Ustav Teorie Informace a Automatizace); Staros- 
tova, V.; Trousil, J. (Ustav pro Vyzkum, Vyrobu a Vyuziti 
Radioisotopu, Prague (Czechoslovakia)). Aug 1983. (In 
Czech). NTIS (US Sales Only), PC ‘A08/ME AOl. File 
Number DE85780916. (CONF- 8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


29371 (INIS-mf—9482, pp 116) Automated dosimetry 
vm for mapping therapeutical radiation beams. Stankus, 
P. (Fakultni Nemocnice, Prague (Czechoslovakia). Onkolo- 
icka Klinika); Tobola, K.; Spackova, D.; Flanderka, J. 
jska Nemocnice s Poliklinikou, Ostrava (Czechoslova- 
kia)). Aug 1983. (In Czech). NTIS (US Sales Only), PC 
AO8/MF AOl. File Number DE85780916. (CONF- 
8311230—Absts.). 
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From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 
Published in summary form only. 


29372 (INIS-mf—9482, PP 17) Calculation of backscat- 
tered radiation distribution in irradiation chamber using 
Monte Carlo method. Cechak, T.; Kluson, J. (Ceske Vysoke 
Uceni Technicke, Prague (Czechoslovakia). Fakulta Jaderna 
a Fysikalne Inzen ); Pesek, M. (Ustav pro Vyzkum, 
Vyrobu a Vyuziti Radioisotopu, Prague (Czechoslovakia)). 
1983. (In Czech). NTIS tus Sales Only), PC A08/MF 
01. File Number DE85780916. (CONF-8311230—Absts.). 
From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 
Published in summary form only. 


29373 (INIS-mf—9482, pp 20) Continuation diagrams in 
radionuclide metrology. Dryak, P.; Kokta, L.; Zderadicka, 
J.; Jasanovsky, a (Ustav pro Vyzkum, Vyrobu a Vyuziti 
Radioisotopu, Prague (Czechoslovakia)). Aug 1983. (In 
Czech). NTIS (US Sales Only), PC A08. AOl. File 
Number DE85780916. (CONF- 8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


29374 (INIS-mf—9482, pp 21) International comparison 
of neutron source emission using manganese bath method. 
Dutka, Z.; Dryak, P. (Ustav pro Vyzkum, Vyrobu a Vyu 
Ziti Radioisotopu, Prague (Czechoslovakia)). Aug 1983. in 
Czech). NTIS (US Sales Only), PC A0O8/MF AOl. File 
Number DE85780916. (CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


29375 (INIS-mf—9482, pp 50) Gaseous *"I activity 
standard. Jasanovsky, P. (Ustav pro Vyzkum, Vyrobu a 
Vyuziti Radioisotopu, Prague (Czechoslovakia)). Aug 1983. 


(In Czech). NTIS (US Sales Only), PC A08/MF A0O1. File 
Number DE85780916. (CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


29376 (INIS-mf—9482, pp 56) International cooperation 
of UVVVR in radionuclide metrology. Kokta, L.; Dryak, P.; 
Kits, J. (Ustav pro Vyzkum, Vyrobu a Vyuziti Radioiso- 
topu, Prague (Czechoslovakia)). Aug 1983. (In Czech). 
NTIS (US Sales Only), PC A08/MF A0O1. File Number 
DE85780916. (CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


29377 (INIS-mf—9482, pp 127) Correction of measured 
dose distribution for finite detector size. Tobola, K.; Ull- 
mann, V. yjska Nemocnice s Poliklinikou, Ostrava 
(Czechoslovakia)). Aug 1983. (In Czech). NTIS (US Sales 
Only), PC A0O8/MF AOl. File Number DE85780916. 
(CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


29378 (INIS-mf—9482, pp 135) Standard calibration of 
selected radionuclides by summation peak method. Zajic, V 
(Ustav pro Vyzkum, Vyrobu a Vyuziti Radioisotopu, 
oa (Czechoslovakia)). Aug 1983. (In Czech). NTIS (US 
Only), PC A08/MF AO1. File Number DE85780916. 

(CONF. -8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 
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29379 (INIS-mf—9482, pp 137) Central unit of coinci- 
Sine eumipaes Se castes entry conning, Zee, ©; 
ug 1983. (In Czech). NTIS (US Sales Only), PC 

A08/MF A0l. File Number DE85780916. (CONF- 
8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


29380 ee pp 1-12) Coefficients for 
converting X-ray exposure to photon fluence and energy 
fluence. A determination of conversion coefficients. Holje, G. 

Apr Ane i983 NTIS “ Sales Only), PC All/MF AOI. File 
Number DE85780875 

[In Physical properties of radiographic sereen-flm systems. A 
study of absorption, sensivity, noise and resolution 

Coefficients for converting X-ray exposure to p! fluence 
and energy fluence have been determined for radiation distribu- 
tions, which impinge on image recording systems used in diagnostic 
X-ray examinations. Aluminium is chosen to simulate human tissue, 
since the radiation distribution behind a certain amount of water 
can be simulated by using aluminium filter. The coefficients for 
converting X-ray exposure to photon fluence and energy fluence 
are determined for twenty radiation distributions, produced at dif- 
ferent X-ray tube potentials and with various aluminium filter thick- 
nesses. Weighted mass energy absorption coefficients of air are also 
determined for these radiation distributions, since these can substi- 
tute exposure-to-energy fluence conversion coefficients. 
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REFER ALSO TO CITATION(S) 28022 


~ (CEA-R—5286) Use of muons beams in material 
science. Chap J. (CEA Centre d'Etudes Nucleaires de 
Grenoble, 38 (France)). 1984. 97p. (In French). NTIS (US 


Sales Only), PC A05/MF A0O1. File Number DE85780905. 

One presents a review on the use of the w~SR spectroscopy 
in studies of the physical and chemical properties of materials: 
physical metallurgy, electronic and magnetic properties of solids, 
kinetics of chemical reactions, free radicals, molecules of biological 
interest. 


29382 (AE—3687/11) Dislocation role at generation and 
growth of radiative pore and loop. Turchin, S.I. (Gosudarst- 
vennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1982. 9p. (in Russian). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE85700633. 

A problem of stationary diffusion of recombining vacancies 
and interstitials generated by irradiation in infinite lattice, in the 
field of absorbing linear edge dislocation, has been considered. 
Elastic interaction of point defects with the dislocation is taken into 
account. It is shown that, at the distance from the dislocation ex- 
ceeding certain rsub(R), depending on diffusion coefficients of point 
defects, the rate of their generation and radius of mutual recombi- 
nation, the saturation of concentration levels of point defects takes 
place. However, the recombination does not result in complete 
screening of the effect of the dislocation elastic field, as a result of a 
stronger interaction with interstitials the ratio of asymptotic con- 
centration levels multiplied by diffusion coefficients of correspond- 
ing defects differs from one at any distance from the dislocation. In 
irradiated crystal, where intensive recombination occurs, even a 
small number of linear edge dislocations can stimulate a consider- 
able major absorption of vacancies by neutral fluent of a small 
radius over the whole volume at that, easier formation of pores 
takes place near dislocations. 


29383 (IC—84/100) Statistics of resistance fluctuation in 

a one-dimensional disordered metal. Kumar, N. (International 

Caner for Theoretical Physics, Trieste (Italy). Jul 1984. 4p. 

NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE85701200. 

An exact expression is obtained for the probability distribu- 

tion of zero-temperature dc resistance rho of a strictly one-dimen- 
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sional disordered metal with static random potential. The approach 
is based on invariant imbedding. Results confirm Inrho as the physi- 
cal scale variable. A similar result is obtained by the surprisal analy- 
sis of the S-matrix. Temperature effects are discussed. 


(IFVE-OP—83-29) Problem of high energy proton 

por motion in curved monocrystals. Mikhalev, V.L. (Gosu- 

darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 

SSSR, Serpukhov. a. Fiziki Vysokikh Ehnergij). 1983. 

7p. (in Russian). NTIS (US Sales only), PC A02/MF AOl. 
ile Number DE85700634. 

On the basis of the equation of spin motion in electromagnet- 
ic field with no account of radiation damping a possibility for 
proton spin rotation in a curved monocrystal at plane channeling 
has been demonstrated. The maximum value for the particle spin 
rotation and its dependence on energy and crystal structure have 
been found. The maximum angle of channeled protons is shown to 
be independent of energy. Depolarization of particle beam passing 
through the monocrystal is estimated. 


29385 (INIS-mf—9484) Interaction of electrons with 
polar-optical phonons in two- and three-dimensional electron 
systems. Lassnig, R. (Innsbruck Univ. (Austria)). Nov 1983. 

O7p. (In German). NTIS (US Sales Only), PC A06/MF 
AO1. File Number DE85780891. 

The influence of the polar-optical interaction on the elec- 
tronic energy levels at high magnetic fields has been investigated 
for two- and three-dimensional electron systems in weakly polar 
semiconductors. The interaction leads to a resonant splitting of the 
energy levels. For a three-dimensional system the well-known per- 
turbation theoretical approaches have been compared with vari- 
ational calculations. An improved Wigner-Brillouin-like perturba- 
tion theory has been developed which describes the polaron effects 
far away as well as in the resonance with high accuracy. For the 
two-dimensional electron systems a variational non-parabolicity 
model has been developed to describe the band structure. The in- 
fluence of the electric and the magnetic potential on the energy 
levels is described analytically. The broadening of the Landau 
levels by ionizing impurity scattering and the cyclotron resonance 
linewidth has been calculatd. The experimentally observed oscilla- 
tion of the linewidth with the filling factor of the Landau levels can 
be well attributed to the variation of the screening strength. The 
influence of the distribution of the scattering centers with respect to 
the inversion layer has been calculated, which allows the determi- 
nation of the material quality. The polaron interaction in two-di- 
mensional electron systems has been first calculated in single-parti- 
cle interaction for the zeroth and the first electric subband. The in- 
fluence of the dynamic screening on the interaction strength has 
been investigated and a dependence on the filling factor as well as 
on the levelwidth was found. 


29386 (INIS-SU—269, pp 18-23) Point defect absorption 
by dislocation dipoles. Turchin, S.I.; Al’tovskij, I.V. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A06/MF AOl. File 
Number DE85780882. 

In Radiation damage physics and radiation technology. 

The absorption of point defects by isolated dipoles of edge 
dislocations with account of elastic dislocation range was studied. 
The cases were considered either by paralleled or antiparalleled 
Burgers vector. Assuming that the interval between the dislocations 
was much larger than the dislocation nucleus radius, the expression 
for the absorbed defect flows was obtained. It was shown that the 
interference of the elastic and the diffusion dislocation ranges, 
forming a dipole, may rather change the efficiency of the absorp- 
tion of point defect and may lead both to the increase of primary 
absorption of interstitial atoms and to the appearing of primary va- 
cancy absorption. In both cases the dislocation dipoles were an- 
nealed. 
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29387 (SAND—85-0276) Surface wave modes of a multi- 
layered medium backed by a perfectly conducting ground 
plane: computation of propagation constants. Johnson, W.A. 
(Sandia National Labs., Albuquerque, NM (USA)). Mar 
1985. Contract AC04-76DP00789. 78p. NTIS, PC A05/MF 
A01; GPO Dep. File Number DE85011454. 

Surface wave modes provide a mechanism for propagation 
of electromagnetic energy parallel to the surface of a multilayered 
medium, backed by a perfect electric conductor. The problem is 
made tractable by restricting the surfaces of the layers and the con- 
ductor to planes of infinite extent. As shown in this report, the sur- 
face waves are determined by complex poles of the reflection coef- 
ficient. A numerical technique is developed to compute these com- 
plex poles from which the surface wave propagation constants im- 
mediately follow. To keep this report brief, numerical results are 
given only for the first surface wave pole that appears above 
cutoff. The effects on the lossy-propagation constants of placing 
thin, lossy-dielectric and magnetic layers at various locations within 
a dielectric layer are studied as a function of frequency. 3 refs., 36 


29388 (SAND—85-1072C) Electronic phenomena near 
semiconductor grain boundaries, Pike, G.E. (Sandia National 

bs., Albuquerque, NM (USA)). 1985. Contract AC04- 
76DP00789. 4p. (CONF-851048—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85011543. 

From 168. meeting of the Electrochemical Society; Las 
Vegas, NV, USA (13 Oct 1985). 

This paper reviews various electronic phenomena which are 
generally associated with grain boundaries in semiconductors. At 
equilibrium majority carriers are trapped at the boundaries, and a 
corresponding space charge layer of ionized dopant forms on both 
sides of the boundary. This creates a potential barrier to free carri- 
ers. An applied dc voltage causes the barrier to lower and change 
shape in an asymmetric way. At high voltages hot majority carriers 
can produce impact ionized minority carriers which further reduce 
the barrier height. Small ac voltages czuse anomalous apparent ca- 
pacitances which can be either positive or negative. 


29389 Quantitative results near the band edges of disor- 
dered systems, Economou, E.N.; Soukoulis, C.M.; Cohen, 
M.H.; Zdetsis, A.D. (Exxon Research and Engineering 
Company, Annandale, New Jersey 08801). Physical Review 
Oo B: Condensed Matter; 31: No. 10, 6172-6183(15 May 


By combining the coherent-potential approximation, the po- 
tential-well analogy, and theories for the near tail in the density of 
states, we obtain, for the first time, explicitly quantitative results for 
the various quantities of interest near the band edges of disordered 
systems. These results exhibit a certain universality and can be ex- 
pressed in terms of simple analytic functions, provided that disorder 
is not larger than about (1/5) of the bandwidth. 


29390 Conductivity in disordered systems. Economou, 
E.N.; Soukoulis, C.M.; Zdetsis, A.D. (Exxon Research and 
Engineering Company, Annandale, New Jersey 08801). 
Physical Review [Section] B: Condensed Matter; 31: No. 10, 
6483-6489(15 May 1985). 

By combining numerical results on wires of finite cross sec- 
tion with the coherent-potential approximation and the potential- 
well analogy, a formula for the conductivity of a three-dimensional 
disordered system is obtained which interpolates between the weak- 
scattering limit and the mobility edge. 


29391 Effective elastic constants of superlattices. Grims- 
ditch, M. (Materials Science and Technology Division, Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Physi- 
cal Review [Section] B: Condensed Matter; 31: No. 10, 6818- 
6819(15 May 1985). Contract W-31-109-ENG-38. 

The effective elastic constants of a superlattice composed of 
layers of orthorhombic symmetry (with principal axes along the su- 
perlattice axis) are derived. These results generalize previous deter- 
minations for elastically isotropic layers (Rytov, Akust. Zh. 2, 71 
(1956) [Sov. Phys.: Acoust. 2, 68 (1956)]), but a completely differ- 
ent approach is used. 
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29392 Nonequilibrium phase transition in roresonag Bw = 
tice gases: Simulation of a three-dimensional system. 

J.; Lebowitz, J.L.; Spohn, H.; Kalos, M.H. (Departamento 
de Fisica Teorica, Universidad de Barcelona, Diagonal 64 
Barcelona 28, Spain). Journal of Statistical Physics; 38: No. 4 
725-762(Feb 1985). Contract AC02-76ER03077. 

We report results of computer simulations of a three-dimen- 
sional lattice gas of interacting particles subject to a uniform exter- 
nal field E. The dynamics of the system is given by hoppings of 
particles to nearby empty sites with rates biased for jumps in the 
direction of E. As for the two-dimensional system we find that here 
too there exists a critical temperature, T/sub c/(E) such that for T 
< T/sub c/(E) the systems orders in a very phase with 
striplike typical configurations parallel to the field. T/sub c/(E) in- 
creases with E but substantially less strongly than in two-dimen- 
sions. There is a break in the slope of the saturation current at T/ 
sub c/(E). Our data are consistent with the critical exponent 8 
being mean field. 


29393 Core-level photoelectron spectroscopy of surfaces 
and adsorbates. Chiang, T.C. (Univ. of Illinois, Urbana). 
Comments on Atomic and Molecular Physics; 13: No. 6, 299- 
309(1983). Contract AC02-76ER01198. 

Recent experiments in photoemission from core levels for 
surfaces and adsorbates are reviewed. Core level shifts for single 
crystal surfaces relative to the bulk as well as core level shifts in- 
duced by adsorption are discussed. The relationships between the 
observed shifts and the surface electronic properties and the surface 
atomic structures are illustrated. Several examples for adsorbed rare 
gases, semiconductor and metals surfaces and their interfaces are 
presented. 
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REFER ALSO TO CITATION(S) 28028, 28057 


29394 (AD-A—150677/3/XAB) Tunneling in magnetic 
superconducting systems. Final report. Goldman, A.M. (Min- 
nesota Univ., Minneapolis (USA). School of Physics and 
Astronomy). 31 Jan 1985. 44p. NTIS, PC A03/MF A0O1. 

The work described in this report was directed at the study 
of the interaction between magnetism and superconductivity, a clas- 
sical problem which is important in establishing a fundamental un- 
derstanding of both phenomena. This field has attracted increased 
attention as a consequence of the development of stoichiometric 
compounds which are superconducting and which contain magnetic 
ions. The coupling between the conduction electrons and these ions 
can either be ferromagnetic or antiferromagnetic. The work has 
had two aspects, the study of thin films of magnetic superconduct- 
ing compounds using electron tunneling as a tool and the develop- 
ment of techniques for the fabrication of films off the Chevrel 
phase compounds, which, because of their high critical magnetic 
fields, are potentially technologically significant materials. The tun- 
neling investigations, in addition to revealing fundamental features 
of magnetic superconducting materials, have also led to the devel- 
opment of some new techniques for the fabrication of artificial-bar- 
rier tunneling junctions and have pointed out unusual possibilities 
for three-terminal superconducting devices. 
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REFER ALSO TO CITATION(S) 28436, 28575, 28988, 29015, 29016, 29017, 
29029, 29132, 29134, 29387, 29392, 29447, 29448, 29450 


29395 (BI-TP—20/84) Coupling constant thresholds in 
certain N-body systems. Karner, G. (Bielefeld Univ. (Ger- 
many, F.R.). Zentrum fuer Interdisziplinaere Forschung). 
Jul 1984, 23p. NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE85780890. 

The absorption of N-body eigenvalues E (lambda) at zero- 
energy (N-cluster threshold) is investigated. The (N-1)-body subsys- 
tems are allowed to have eigenvalues coinciding with the absorp- 
tion of E (lambda). Bounds on the number of discrete eigenvalues 





of the N-body Hamiltonian and the possibility of Efimov's effect in 
N-body systems are discussed. 


29396 (BONN-HE—84-30) Quantum mechanics on fun- 
damental domains of Coxeter groups. Raszillier, H. (Bonn 
Univ. ae: F.R.). a Inst.). Nov 1984. 8p. 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE85751530. 

We comment on the group theoretical background of quan- 
tum mechanics of a free particle on certain polyhedral domains. 


29397 (BONN-HE—84-31) Clebsch-Gordan series for 
some Heisenberg groups. Raszillier, H. (Bonn Univ. (Germa- 
ny, F.R.). Physikalisches Inst.). Nov 1984. 12p. NTIS (US 
Sales Only), PC A02/MF AOl1. File Number T5E85751508. 

We suggest the use of the Stone-von Neumann theorem for a 
simple insight into the Clebsch-Gordan series of the Heisenberg 
groups of quantum mechanics, constructed over the abelian groups 
Rsup(n) and Fsub(p)sup(n). 


29398 (BONN-HE—84-32) Zsub(n)-symmetric quantum 
ea ean ee ee Se, 
zero modes. Gehlen, G. von; Rittenberg, V. (Bonn Univ. 
(Germany, F.R.). Physikalisches Inst.). Nov 1984. 32p. 
NTIS (US Sales Only), PC A03/MF A011. File Number 
DE85751507. 

A set of special Zsub(n)-symmetric quantum chains is pro- 
posed which generalize several of the peculiar properties of the Za- 
symmetric Ising quantum chain: 1) the models are self-dual and 
have an infinite number of commuting conserved charges and 2) 
they present zero modes: at the critical point all states are n-fold 
degenerate, away from the critical point the splitting is linear in the 
coupling constant. 


29399 (DESY—84-111) Unique numerical solution of 
eigenvalue problems in three ions. Wei- 


Maxwellian 
land, T. (Deutsches Elektronen-Synchrotron (DESY), Ham- 


burg (Germany, F.R.)). Nov 1984. 25p. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE85751510. 

The numerical computation of eigensolutions of Maxwell's 
equations does not necessarily yield unique solutions - especially 
when applied to three dimensional problems. Thus an accurate cal- 
culation can become extremely difficult and the results uncertain. 
This problem can be overcome by using a special finite difference 
method that solves all the four Maxwell equations in a consistent 
way, so that the properties of the differential equations and their 
solutions are still exhibited in the grid space for the corresponding 
matrix equations and their discrete solutions. By utilizing a simple 
combination of Maxwell's equations in the grid space we find a 
matrix representation with non-vanishing eigenvalues and thus 
unique solutions. This matrix equation corresponds to the wave 
equation in free space. Numerical examples prove the stability and 
simplicity of the algorithm as well as the accuracy in comparison 
with measurements. 


29400 (FRNC-TH—1819) Three experimental tests of 
Bell's inequalities by measurement of polarization correlation 
of photons. Aspect, A. (Paris-11 Univ., 91 - Orsay (France)). 
Feb 1983. 372p. (In French). NTIS (US Sales Only), PC 
A16/MF AO1. File Number DE85751067. 

We have performed three experimental tests of Bell's in- 
equalities by measuring the linear-polarization correlation of pho- 
tons emitted by pairs in the 4p? 'So — 4s4p *P, — 4s? 'Sp radiative 
cascade of calcium. The first part of this dissertation reminds the 
theoretical background (Bell's theorem), and the experimental situa- 
tion (previous experiments). We then describe our apparatus: the 
source (calcium atomic beam selectively excited by two-photon ab- 
sorption), the optics, the photon coincidence-counting system. Our 
first experiment, analogous to previous ones (but more precise) in- 
volves one-channel polarizers. Our second experiment, based on a 
a simpler scheme, uses two-channel polarizers. The 

third experiment involves acousto-optical switches followed by two 
linear polarizers: these devices act as time-varying polarizers, the 
orientation of which is changed during the time of flight of pho- 
tons. In the three experiments, the results are in good agreement 
with the Quantum mechanical predictions, and they distinctly vio- 
late the relevant Bell's inequalities. 
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29401 (IC—84/38) Counter-example in dynamical sys- 
tems of the interval. Chu Hsing; Xiong Jincheng. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Apr 
1984. 1lp. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85701126. 

It was proved [Xiong Jincheng, J. of China Univ. of Science 
and Techn., 13, No. 1, 134-135 (1983)] that if the recurrent points 
of a continuous map of the interval form a closed set, then this map 
has no periodic point with period not equal to a power of 2, i.e. 
this map is of Type 2sup(infinity). In this paper we will construct a 
continuous map of the interval which is of Type 2sup(infinity) and 
for which the set of recurrent points is not closed. By such a 
counter-example it may be shown that some results announced 
[Bloh, Uspekhi Mat. Nauk, 37, No. 3, 175-176 (1982)] do not work. 


29402 (IC—84/39) Generalized conserved traces theorem 
for any classical system. Hojman, R.; Zanelli, J. (Internation- 
al Centre for Theoretical Physics, Trieste (Italy)). Apr 1984. 
Tp. NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE85701129. 

It is shown that the Euler-Lagrange derivative of any two s- 
equivalent Lagrangians are related through a matrix whose integer 
powers have conserved traces. This holds true even for systems 
which do not possess Lagrangians of the form L(x,x-dot,t). 


29403 (IC—84/44) Sets of recurrent points of continuous 
maps of the interval. Xiong Jincheng. (International Centre 
for Theoretical Physics, Trieste (Italy)). Apr 1984. 10p. 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE85701127. 

For a continuous map of the interval the following condi- 
tions are equivalent: (1) the period of every periodic point is a 
power of 2, (2) R-bar sup((+)) intersection R-bar sup((-))-R=phi 
and (3) R-bar-R is countable, where R denotes the set of recurrent 
points, R-bar is the closure of R, and R-barsup((+)) (or R-barsup((- 
))) is the right-side closure (left-side closure, respectively) of R. 


29404 (IC—84/47) Isometry group and Killing spinors 
for the pp wave space time in D=11 supergravity. Chrusciel, 
P.T.; Kowalski-Glikman, J. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Apr 1984. 10p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE85701134. 

We study the isometry group of the pp wave solution of D 
= 11 supergravity found previously [Kowalski-Glikman, J., Phys. 
Lett. B134, 194 (1984)]. We also find explicitly the Killing spinors 
in the pp wave space time. 


29405 (IC—84/48) Operator ordering in quantum me- 
chanics and quantum gravity. Christodoulakis, T.; Zanelli, J. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). May 1984. 24p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE85701135. 

A non-perturbative approach to the quantization of the ca- 
nonical algebra of pure gravity is presented. The problem of factor 
ordering of operators in the constraints H-caretsub(w)psi=0 is re- 
solved invoking hermiticity under the invariant inner product in 
hyperspace - the space of all three-dimensional metrics gsub(ij)(x) - 
and covariance under coordinate transformations. The resulting op- 
erators H-caretsub(u) receive corrections of order h and h? only, 
and the algebra closes up to a conformal anomaly term. It is argued 
that, by a convenient choice of gauge, the anomalous term can be 
removed. 


29406 (IC—84/49) Traversal time for tunnelling. Jayan- 
navar, A.M. (International Centre for Theoretical ee 
Trieste (Italy)). Apr 1984. 6p. NTIS (US Sales Only), PC 
A02/MF AOl1. File Number DE85701130. 

We give here a simple approach to study the traversal time 
for tunnelling. We make use of the WKB wave functions to evalu- 
ate the velocity field of particles in the barrier region and obtain an 
expression for traversal time given by f{dx[m/2(V(x)-E)]sup(1/2). 
This coincides with the expression given by recent approaches 
which determine traversal time by studying transmission of parti- 
cles through a time-modulated rectangular barrier and by studying 
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the extent of Larmor precession of particles through a rectangular 
barrier in the presence of a magnetic field. 


(iC—84/50) Matter and gauge couplings of N=2 
supergravity in six dimensions. Nishino, H.; Sezgin, E. 
ternational Centre for Theoretical Physics, Trieste 
taly)). Apr 1984. 12p. NTIS (US Sales Only), PC A02/ 
MF AOl1. File Number DE85701136. 
We construct the couplings of a single anti-symmetric tensor 
multiplet, the non-compact HP(n-1,1) identical Sp(n,1)/Sp(n)xSp(1) 
o-model and a Yang-Mills multiplet with the local gauge group 
Sp(n)xSp(1) to N = 2 supergravity in d = 6. The theory has a 
positive definite potential. If only the Sp(n) group is gauged, we 
can use the global Sp(1) invariance to realize a super-Higgs effect a 
la Scherk and Schwarz. [Nucl. Phys. B153, 61(1979)]. 


29408 (IC—84/52) Towers and ladders: Infinite parame- 
ter symmetries in Kaluza-Klein theories. Aulakh, C.S. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)). 
May 1984. 9p. NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE85701 137. 

We introduce a class of infinite dimensional algebras with a 
‘generalized loop structure’ by considering the global symmetries of 
the four dimensional Lagrangian obtained by compactifying general 
relativity coupled to Yang-Mills in six dimensions down to M‘xS*. 
The generalization to arbitrary dimensions is then obvious. We 
show by explicit construction that such algebras possess an infinite 
number of finite sub-algebras. Among which, for the six dimension- 
al case, is so(1,3) realized on S? with vanishing Casimir invariants. 
This so(1,3) may be interpreted, in accord with a previous conjec- 
ture of Salam and Strathdee [Ann. Phys. 141, 316(1982)], as the 
‘ladder’ symmetry for the Kaluza-Klein towers. 


29409 (IC—84/57) Chiral compactification on Minkowski 
x S? of N=2 Einstein-Maxwell supergravity in six dimen- 
sions. Salam, A.; Sezgin, E. (International Centre for Theo- 


retical Physics, Trieste (Italy)). May 1984. 12p. NTIS (US 


Sales Only), PC A02/MF A0O1. File Number DE85701138. 

We show that the U(1) gauged Einstein-Maxwell supergra- 
vity in six dimensions spontaneously compactifies on Minkowski x 
S32, with a monopole-valued Maxwell field on S2 The bosonic sym- 
metry of the background is SU(2) x U(1). The field equations fix 
the monopole charge to be +-1. The consequence of this is that the 
N = 2 supersymmetry breaks down to N = 1, and chiral fermions 
emerge. 


29410 (IC—84/65) Spectrum of d=11 supergravity via 
harmonic expansions S‘*xS’. Sezgin, E. (International Centre 
for Theoretical Physics, Trieste (Italy)). Jun 1984. 72p. 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE85701139. 

We derive the complete particle spectrum of the d = 11 su- 
pergravity compactified on AdSxS’, by analytically continuing AdS 
to S4, and using the Salam-Strathdee method of harmonic expansion 
on S‘xS’. The spectrum is arranged into supermultiplets labelled by 
an integer 1 = 0,1,2,...,. The massless supermultiplet corresponds to 
1 = 0. For the I’'th supermultiplet we find a relation, involving the 
eigenvalues of the second-order Casimir operators of SO(3,2) and 
SO(8), given by 2C,[SO(3,2)] + C:[SO(8)] = 30 + 2)0 + 4)/2. 
29411 (I1C—84/67) Non-minimal N=1 supergravity and 
broken global supersymmetry. Deo, B.B.; Gates, S.J. Jr. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jun 1984. 10p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85701 140. 

We discuss the spontaneous breakdown of global de Sitter 
super-symmetry that occurs by taking the global limit of pure non- 
minimal N = 1 supergravity with a cosmological term. 


29412 (iC—84/73) Group-theoretic approach to the po- 
tential -(a/r)+Kr in the relativistic case. Ghosh, B.R.; 
Choudhury, R.K.R. (International Centre for Theoretical 
Physics, Trieste (Italy)). Jun 1984. *. NTIS (US Sales 
Only), PC A02/MF AOl1. File Number DE85701131. 
Eigenvalues for the potential -(a/r) + Kr in the Dirac equa- 
tion are obtained by the Dynamical Group method. The analytical 
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results are compared with the numerical ones obtained in the Char- 
monium model by Goldman and Yankielowicz. 


29413 (IC—84/84) Density functional theory. Das, M.P. 

ternational Centre for Theoretical Physics, Trieste 

taly)). Jul 1984. 25p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE85701 132. 

The state of the art of the density functional formalism 
(DFT) is reviewed. The theory is quantum statistical in nature; its 
simplest version is the well-known Thomas-Fermi theory. The 
DFT is a powerful formalism in which one can treat the effect of 
interactions in inhomogeneous systems. After some introductory 
material, the DFT is outlined from the two basic theorems, and 
various generalizations of the theorems appropriate to several phys- 
ical situations are pointed out. Next, various approximations to the 
density functionals are presented and some practical schemes, dis- 
cussed; the approximations include an electron gas of almost con- 
stant density and an electron gas of slowly varying density. Then 
applications of DFT in various diverse areas of physics (atomic sys- 
tems, plasmas, liquids, nuclear matter) are mentioned, and its 
strengths and weaknesses are pointed out. In conclusion, more 
recent developments of DFT are indicated. 


29414 (IC—84/88) Quantum first 

Kumar, N. (International Centre for Theoretical Physi 
Trieste (Italy)). Jul 1984. e NTIS (US Sales Only, Fe 
A02/MF AOl1. File Number DE85701 133. 

Quantum first passage problem (QUIPP) is formulated and 
solved in terms of a constrained Feynman path integral. The related 
paradox of blocking of unitary evolution by continuous observation 
on the system implicit in QUIPP is briefly discussed. 


(IC—84/109) Speculations on self-avoiding sur- 
faces in fractals. A mean field treatment. Pandey, R.B.; 
Kumar, N.; Stauffer, D. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Aug 1984. Sp. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE85701125. 

We estimate the exponents characterizing the self-avoiding 
surfaces using an approximation in the framework of a Flory-type 
theory. We find for planar self-avoiding surfaces embedded ran- 
domly in a fractal of dimensionality D’:theta=3/(4+D’); for 
random surfaces of fractal dimension D embedded in a Euclidian 
space of dimensionality d:theta=3/(2D+d-2); and for fractal sur- 
faces embedded in a structure of fractal dimensionality D’:theta=3/ 
(2D+D’-2). 


(IC—84/119) Quantum theory and microscopic 
mechanics. I, Yussouff, M. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Aug 1984. 8p. NTIS (US 
Sales Only), PC A02/MF A0Ol1. File Number DE85701128. 

The need for theoretical descriptions and experimental ob- 
servations on ‘small’ individual systems is emphasized. It is shown 
that the mathematical basis for microscopic mechanics is very 
simple in one dimension. The square well problem is discussed to 
clarify general points about stationary states and the continuity of 
(p’/p) across potential boundaries in the applications of microscopic 
mechanics. 


29417 (IFVE-ONF—83-71) Potential reconstruction from 
experimental data. Korolyova, T.K.; Zhigunov, V.P. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyy Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki ey Ehnergij). 1983. 
17p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85700621. 

In the paper a possibility to reconstruct the potential of the 
Schroedinger nonrelativistic equation from the experimental data 
on scattering are studied. As a reconstruction method the Tikhonov 
regularization method has been applied. The reconstructed poten- 
tial, V(r), is shown to lie in a subspace of the dimensionality equal 
to the number of data and its basis is determined by the regularizer 
applied and functional derivatives from the measured values over 
the potential. Consequently, apart from the noise constituent (a con- 
sequence of experimental errors), the estimate V(r) contains a sys- 
tematic error too. Approximate expressions for the operator charac- 
terizing this systematics have been obtained as well as for the error 
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operator determining the noise constituent. A number of numeric 
sean of reconstructing the potential (real and optical) from 
phase shifts and differential cross sections is presented. 


29418 (FVE-OTF—83-157) Reparametrization in the 
path integral. Storchak, S. N. (Gosudarstvennyj Komitet po 
Epot zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
iziki Vysokikh Ehnergij). 1983. 7p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85700623. 

Submitted to the journal Phys. Lett., B. 

The question of the invariance of a measure in the n-dimen- 
sional path integral under the path reparametrization is considered. 
The non-invariance of the measure through the Jacobian is suggest- 
ed. After the path integral reparametrization the representation for 
the Green's function of the Hamilton operator in terms of the path 
integral with the classical Hamiltonian has been obtained. 


29419 (CINIS-mf—9130) Quantum mechanical path inte- 
grals with Wiener measures for all polynomial Hamiltonians. 
Klauder, J.R.; Daubechies, I. (Bell Labs., Murray Hill, NJ 
(USA); Vrije ‘Univ., Brussels (Belgium)). [1985]. 11p. NTIS 
(US Sales Only), PC A0O2/MF AOl. File Number 
DE85780776. 

We construct arbitrary matrix elements of the quantum evo- 
lution operator for a wide class of self-adjoint canonical Hamilto- 
nians, including those which are polynomial in the Heisenberg op- 
erators, as the limit of well-defined path integrals involving Wiener 
measure on phase space, as a diffusion constant diverges. A related 
construction achieves a similar result for an arbitrary spin Hamil- 
tonian. 


29420 (INIS-mf—9137) Some exactly solvable models in 
quantum mechanics and the low energy expansions. Albe- 
verio, S.; Hoeegh-Krohn, R.; Holden, H.; Gesztesy, F. 
(Bochum Univ. (Germany, F.R.). Inst. fuer Mathematisches; 
Oslo Univ. (Norway). Matematisk Inst.; Graz Univ. (Aus- 
tria). Inst. fuer Theoretische Physik; Bielefeld Univ. (Ger- 
many, F.R.). Zentrum fuer Interdisziplinaere Forschung). 
[1985]. 18p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE85780775. 

We give an overview of recent results on exactly solvable 
models in quantum mechanics. In particular we discuss point inter- 
actions located at finitely or infinitely many centers, in one and 
three dimensions. Results about the resolvent, energy eigenvalues 
and resonances, scattering quantities as well as eigenfunctions and 
corresponding low energy expansions are mentioned, with particu- 
lar attention to the case of three-dimensional crystals. 


29421 (INIS-mf—9240) Classical limit of quantum theo- 
ries: Particles in external metrics and with spin. Hogreve, 
J.J. (Freie Univ. Berlin (Germany, F.R.). Fachbereich 
Physik). 7 Jul 1983. 133p. NTIS (US Sales Only), PC A07/ 
MF A01. File Number DE85780876. 

The intention of this work is to provide some further steps 
in this program, particullary the clarification of certain aspects of 
the classical limit of quantum theory. Here the classical limit is un- 
derstood in the sense that we consider a family of quantum theories 
parametrized by (h/27) > 0, and then take the limit (h/27) -> 0. 
From a mathematical point of view we are thus in the area calles 
‘asymptotic perturbation theory’. In detail, we examine the canoni- 
cal partition function Tr [esup(-x)] with x=tH((h/27)) for Hamilto- 
nians H ((h/27)) involving the Laplace-Beltrami operator on mani- 
folds, and show that after scaling it by (h/27)sup(N) it converges 
to its corresponding classical counterpart. This is done in chapter I. 
In chapter II we prove the convergence to its classical limit of the 
partition function for Hamiltonians including spin degrees of free- 
dom, i.e. Hamiltonians of Pauli type. In this case taking the classical 
limit includes also manipulation on the spin space in the sense that 
the weight of the representation of the spin operators has to tend to 
infinity simultanously as (h/27) approaches zero. Under this proce- 
dure the spin space itself, that is the representation space of the spin 
operators, turn into certain coadjoint orbits of the respective Lie 
group. The main result of chapter III is a generalized Ehrenfest 
theorem; as (h/27) -> 0 the quantum mechanical time evolution 
generated by Hamiltonians including external metrics and vector 
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potentials becomes a solution of the corresponding classical canoni- 
cal Hamiltonian equations. (orig./HSI). 


29422 (INIS-mf—9256) Quantum dissipation, scattering 
and tunneling. Eleuterio, S.M.; Vilela Mendes, R. (Bielefeld 
Univ. (Germany, F.R.). Zentrum fuer rece ge 
Forschung). Jun 1984. 18p. NTIS (US Sales y), PC 
A02/MF A0O1. File Number DE85780877. 

A quantization technique for dissipative systems is used to 
discuss one dimensional problems including tunneling with dissipa- 
tion, capture in dissipative potential wells and quantum coherence. 
(orig.). 


29423 (INIS-mf—9257) Wave functions on subgroups of 
the group of affine canonical transformations. Grossmann, 
A.; Paul, T. (Bielefeld Univ. (Germany, F.R.). Zentrum fuer 
Interdiszi linaere Forschung). Jul 1984. 13p. NTIS (US 
y), PC A02/MF AOl1. File Number DE85780878. 
* This talk describes a method for constructing quantum-me- 
chanical wavefunctions, that generalizes the transformation to a co- 
herent space representation. The method is based on general facts 
about square integrable representations of (possibly non-unimodu- 
lar) groups. In the examples that we study, the group of phase- 
space shifts, which is basic in the usual formulations, is replaced by 
a suitable two-parameter subgroup of the group of affine canonical 
transformations. On of the parameters represents dilations; we 
obtain a representation in which the study of complex dilations, of 
importance in the theory of resonances, promises to be quite easy. 
(orig.). 


29424 (INIS-mf—9260) Time decay for the solutions of a 
nonlinear Dirac equation in one space dimension. Dias, J.P.; 
Figueira, M. (Bielefeld Univ. (Germany, F.R.). Zentrum 
fuer Interdisziplinaere Forschung). Aug 1984. 10p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85780880. 

The authors consider the Cauchy problem for the nonlinear 
Dirac equation in one space dimension. They show that a smooth 
solution of this equation satisties the classical wave equation. From 
this property they deduce an estimation for the Lsup(infinite) space 
norm of the time-dependent solution, which implies the existence of 
a unique global solution. Furthermore they prove that the square- 
integrated value of the time-dependent solution tends asymptotical- 
ly to zero. From this they conclude the non-existence of bound 


state. (HSI). 


29425 (INIS-mf—9397) Feynman path integrals - from 
the prodistribution definition to the calculation of glory scat- 
tering. DeWitt-Morette, C. (Texas Univ., Austin (USA). 
Dept. of Physics). 1984. 65p. (CONF-840281—3). NTIS (US 
Sales Only), PC A04/MF A0O1. File Number DE85780777. 

From 23. Internationale Universitatswochen fur Kernphysik; 
Schladming, Austria (20 Feb 1984). 

In these lectures the author presents a path integral calcula- 
tion, starting from a global definition of Feynman path integrals 
and ending at a scattering cross section formula. Along the way the 
author discusses some basic issues which had to be resolved to ex- 
ploit the computational power of the proposed definition of Feyn- 
man integrals. The author proposes to compute the glory scattering 
of gravitational waves by black holes. 


29426 (INIS-mf—9400) Semi-classical approximation and 
microcanonical ensemble. Sirugue, M.; Sirugue-Collin, M.; 
Truman, A. (Centre National de la Recherche Scientifique, 
13 - Marseille (France). Centre de Luminy; Aix-Marseille-2 
Univ., 13 - Marseille (France). Dept. de Physique Mathema- 
tique; University Coll. of Swansea (UK). Dept. of Mathe- 
matics; Bielefeld Univ. (Germany, F.R.). Zentrum fuer In- 
terdisziplinaere Forschung). Mar 1984. 22p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85780772. 

For quantum mechanical systems with spherically symmetric 
potential the improved WKB approximation of Elworthy and 
Truman corresponds to the classical microcanonical ensemble in 
the limit where (h/277) goes to zero, at least for small time. 
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29427 (ITEF—116(1983)) Integrable systems of classical 
mechanics and Lie algebra. Systems with constraints. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental'noj 
Fiziki). 1983. 63p. (In Russian). NTIS (US Sales Only), PC 
A04/MF A01. File Number DE85700625. 

The purpose of the paper - to review the integrable Hamil- 
tonian systems of classical mechanics, on which certain restrictions 
(constraints) were imposed. The considered systems remain integra- 
ble ones if the choice of these constraints is successful. The simplest 
systems of classical mechanics, on which restrictions are imposed, 
can refer to this case: the motion along geodesic lines on ellipsoid 
(or hyperboloid) surface or the motion on ellipsoid surface, given 
the linear central impressed force, the motion of sphere surface, 
given the linear impressed force. 


29428 (JINR—D-2-13-83-689, pp 13-25) Gravitational 
radiation in general relativity and in the bimetrical Einstein- 
Rosen theory. Treder, H.J. (Akademie der Wissenschaften 
der DDR, Potsdam. Zentralinstitut fuer Astrophysik). 1983. 
NTIS (US Sales Only), PC A08/MF AOl1. File Number 
DE85780874. (CONF-8306179—). 

From Working meeting on problems of radiation and detec- 
tion of gravitational waves; Dubna, USSR (7 Jun 1983). 

Gravitational radiation is considered in general relativity 
(GRT) and in the bimetrical Einstein-Rosen theory. GRT and Ein- 
stein-Rosen theory are shown to differ with respect to the gravita- 
tional radiation of masses freely moving in a gravitational field, 
since in virtue of fundamental symmetries non-accelerated bodies 
should not radiate. So force-free masses do not emit gravitational 
waves. On the other hand, GRT and Einstein Rosen theories also 
give the same gravitational power (r, q) if the time-periodical dis- 
placement of masses (the change of their inertial moments) results 
from non-gravitational interactions. Here GRT and Einstein-Rosen 
theory are identical. 


29429 (JINR—D-2-13-83-689, pp 26-34) Gravitation in a 
plane Dubets, M. (Komenskeho Univ., Bratislava 
(Czechoslovakia)). 1983. (In Russian). NTIS (US Sales 
Only), PC A0O8/MF AOl. File Number DE85780874. 
(CONF-8306179—). 

From Working meeting on problems of radiation and detec- 
tion of gravitational waves; Dubna, USSR (7 Jun 1983). 

The paper is based on the assumption that in the presence of 
gravitational field (GF) one can determine the inertial frame of ref- 
erence with coordinates forming Minkowski space by means of 
which distances and time intervals are determined as in the GF ab- 
sence. The GF effect on the matter structure in case when its di- 
mensions are negligibly small is considered. The energy problem in 
the GF presence is considered. The results obtained provide a dy- 
namic explanation of RT: distances and time are not transformed 
incomprehensibly but owing to acceleration physical processes are 
changed in such a manner that after Lorentz’s transformations they 
look as like before acceleration. 


29430 (JINR—D-2-13-83-689, pp 31-34) To the problem 
of gravitational waves in general relativity theory. Borisova, 
L.B.;  Rel’nikov, V.N.  (Vsesoyuznyj § Nauchno- 
Issledovatel’skij Tsentr po Izucheniyu Svojstv Poverkhnosti 
i Vakuuma, Moscow (UssR)p. 1983. (In Russian). NTIS 
(US Sales Only), A08/MF_ AO1. 
DE85780874. (CONF-8306179—). 

From Working meeting on problems of radiation and detec- 
tion of gravitational waves; Dubna, USSR (7 Jun 1983). 

The problem of gravitational waves in GRT is considered. 
The invariant theory of gravitational waves based on the introduc- 
tion of invariant criterion in the form of a number of conditions su- 
perimposed onto the Riemann tensor is analysed. The gravitation - 
inertial waves concept formulated by Zelmanov and based on the 
introduction of chronometrically invariant Dalambere wave opera- 
tor is discussed. It is pointed out that the gravitational field energy 
problem indirectly related to the gravitational waves problem has 
not obtained final solution in GRT. 


File Number 
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(JINR—D-2-13-83-689, pp 35-38) Topological cri- 
terium of gravitational waves in gauge Nikolaenko, 
V.M. (Vsesoyuznyj Nauchno-Issledovatel’ skij Tsentr po 
Izucheniyu Svojstv Poverkhnosti i Vakuuma, ge 
(USSR)). 1983. (in Russian). NTIS (US Sales Only), PC 
A08/MF AOl. File Number DE85780874. (CONF- 
8306179—). 

From Working meeting on problems of radiation and detec- 
tion of gravitational waves; on USSR (7 Jun 1983). 

It is shown that within the framework of gauge approach to 
the gravitation theory the wave equation determining gravitational 
caliliinss io Gallina us: sieeardlaumapgandlitaammaeiedapeuens 
tensor is substituted for electromagnetic field potentials. The Zel- 
manov wave criterion satisfies this condition. As wave equation a 
topologically invariant generalization of the Dalambere-Laplace de 
Rama equation is chosen. 


29432 (JINR—D-2-13-83-689, pp 39-41) General relativi- 
ty theory and spin. Pestov, A.B. 1983. (In Russian). NTIS 
(US Sales Only), PC . File Number 
DE85780874. (CONF-8306179—). 

From Working meeting on problems of radiation and detec- 

vitational waves; Dubna, USSR (7 Jun 1983). 
problem of spin insertion into the ivi 

theory (GRT) is raised and solved. The difficulty with spin intro- 
duction in GRT is related to the fact that spinors do not form a 
basis for precise realization of the Einstein group. As a result of su- 
perimposing additional G, - non invariant conditions onto the wave 
function the GRT wave equation is derived. The equation structure 
is fully determined by the external differentiation operator, symmet- 
ric tensor field and torsion field. 


tion of 


29433 (JINR—D-2-13-83-689, pp 42-46) Problem of pos- 
sible variations of fundamental physical constants and relation 
between physical interactions. Mel’nikov, V.M. (Vsesoyuznyj 
Nauchno-Issledovatel’skij Tsentr po Izucheniyu Svojstv Po- 
verkhnosti i Vakuuma Moscow (USSR)). 1983. (In Russian). 
NTIS (US Sales Only), PC A08/MF A0Ol1. File Number 
DE85780874. (CONF-8306179—). 

From Working meeting on problems of radiation and detec- 
tion of gravitational waves; Dubna, USSR (7 Jun 1983). 

A concept that dimensionless constant variations do not have 
absolute character and depend on measurement method-using stand- 
ards, unity systems and devices based on the definite type of inter- 
action is elaborated. Correct estimation of G variations of dimen- 
sionless constants is performed in the presence of cosmological so- 
lution with local heterogeneity. Such solution is plotted in the 
gravitation theory with conformable Higgs field in another paper. 
The present paper deals with analysis of this solution. 


29434 (JINR—D-2-13-83-689, pp 70-74) Interaction of a 
gravitational wave with substance with respect to reference 
systems. Sazonov, A.A. 1983. (In Russian). NTIS (US Sales 
Only), PC A08/MF AOl. File Number DE85780874. 
(CONF-8306179—). 

From Working meeting on problems of radiation and detec- 
tion of gravitational waves; Dubna, USSR (7 Jun 1983). 

In the framework of the monade approach to the 
of reference systems from the Klein-Fock generally covariant equa- 
tion a non relativistic equation for electron in a distorted space-time 
in the presence of electromagnetic field is derived. The hamiltonian 
of electron interaction in an atom with weak transverse gravitation- 
al wave and electromagnetic field in the freely incident reference 
system is specified. The estimation for probability of multiquantum 
process on a freely incident atom is obtained. Such process presents 
interest for the purposes of detecting gravitational waves in the op- 
tical frequency range. 


29435 (JINR—D-2-13-83-689, pp 5-12) Global time in 
general relativity theory. Sedov, L.I. (Moskovskij Gosu- 
darstvennyj Un. (USSR)). 1983. (in Russian). NTIS (US 
Sales Only), PC A08/MF A0O1. File Number DE85780874. 
(CONF-8306179—). 

From Working meeting on problems of radiation and detec- 
tion of gravitational waves; Dubna, USSR (7 Jun 1983). 
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The global analysis of space-time in the framework of gener- 
al relativity theory is discussed. It is shown that in the accompany- 
ing reference systems the variable t determined globally by holon- 
omy may be considered as proper time at each world line. In the 
global cosmological problem the variable t may be considered as 
unique universal time. Various global times in the whole space t:, 
te, ts... are to correspond to different families of world lines. How- 
ever these times in cosmological models are to conform to various 
universes. As for different finite overlapping regions in the same 
Universe, physical effects in these regions are compared with ac- 
count of difference in conclusions of various observers. In this case 
the conclusions on the simultaneity of events in observations of dif- 
ferent observers are lost. 


29436 (JINR—D-2-13-83-689) Proceedings of the work- 
ing conference on radiation and detection of gravitational 

ves questions. (Joint Inst. for Nuclear Research, Dubna 
(USSR). 1983. 173p. (CONF-8306179—). NTIS (US Sales 
Only), PC A08/MF A0O1. File Number DE85780874. 

From Working meeting on problems of radiation and detec- 
tion of gravitational waves; Dubna, USSR (7 Jun 1983). 

one entries were prepared for the data base for the 
papers included. 


29437 (JINR—R-2-83-376) Coloured solitons in stable 
medium. Makhan’kov, V.G.; Pashaev, O.K.; Sergeenkov, 
S.A. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Computing Techniques and Automation). 1983. 10p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE85700626. 

Submitted to the journal Phys. Lett., A. 

The U(n) repulsive nonlinear Schroedinger equation is inte- 
grated by the inverse scattering method. The unitarity of the infi- 
nite dimensional representations for the linear problem is provided 
due to nonvanishing boundary conditions on fields. A single soliton 
solution is found in the explicit form and its stability under small 
perturbations of continuous spectrum is shown as well. 


(LA-UR—85-1208) Picosecond-pulse damage stud- 
ies of diffraction Gill, D.H.; Newnam, B.E. (Los 
Alamos National Lab., NM (USA)). 1984. Contract W-7405- 
ENG-36. 9p. (CONF-8410186—4). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85010785. 

From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (15 Oct 1984). 

Diffraction gratings are frequently used in dye-laser cavities 
as wavelength-tuning elements. These gratings often limit the maxi- 
mum laser output energy because of their low damage thresholds. 
We have measured the damage characteristics of both ruled and 
holographically produced gratings, under a variety of conditions. 
Using the single-shot-per-site mode, the samples were irradiated by 
30-ps, 1.064-~m pulses having a spot size of 0.5-mm radius. It was 
found that holographic gratings have damage thresholds from 1.5 
to 5.0 times higher than similar ruled gratings. Thresholds for S- 
polarized light (E parallel to grooves) were higher by factors of 1.5 
to 6. For the same type grating, gold coatings yielded higher 
threshold than aluminum, although this is wavelength dependent. 
For holographic gratings, replicas have slightly higher thresholds 
than masters. Dependence upon groove spacing was weak. Data 
are presented to show a variety of comparisons between different 
types of gratings, including two different manufacturers and usage 
at higher orders of incidence. 


29439 (LYCEN—8418) Use of nonobjective canonical 
transformations in chemical physics. Kibler, M.; Negadi, T. 
(Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de Phy- 
sique Nucleaire). Mar 1984. 26p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE85751016. 

This work constitutes a contribution to the penetration of 
nonobjective canonical transformations in the field of theoretical 
chemistry. We describe in a simple way three quadratic transforma- 
tions: the Levi-Civita, the Kustaanheimo-Stiefel, and a new trans- 
formations. Applications of the Kustaanheimo-Stiefel transformation 
are reviewed and further developed for the hydrogen atom, the 
Stark and Zeeman effects in hydrogenlike ions, and various poten- 
tials entering chemical physics and quantum chemistry. 
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29440 Galloping waves and their relativistic properties. 
Harter, W.G.; Evans, J.; Vega, R.; Wilson, S. (Theoretical 
Division, T-12, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). American Journal of Physics; 
53: No. 7, 671-679(Jul 1985). Contract W-7405-ENG-36. 

The superposition and resulting interference of two opposite- 
ly moving waves generally yield a wave having nonuniform 
motion. Space-time plots of constant-phase points provide a con- 
venient way to exhibit a range of different types of wave phenom- 
ena including the relationship between moving and standing waves. 
Doppler-shifted versions of the same plots provide a novel ap- 
proach to Minkowski graphs and Lorentz transformations. Relativ- 
istic properties of interfering electromagnetic plane waves are dis- 
cussed. 


29441 Observation of chaotic dynamics of coupled nonlin- 
ear oscillators. Van Buskirk, R.; Jeffries, C. (De ent of 
Physics, University of California, Berkeley, ifornia 94720 
and Materials and Molecular Research Division, Lawrence 
Berkeley Laboratory, Berkeley, California 94720). Physical 
Review [Section] A: General Physics; 31: No. 5, 3332- 
3357(May 1985). 

The nonlinear charge storage property of driven Si p-n junc- 
tion passive resonators gives rise to chaotic dynamics: period dou- 
bling, chaos, periodic windows, and an extended period-adding se- 
quence corresponding to entrainment of the resonator by successive 
subharmonics of the driving frequency. The physical system is de- 
scribed; equations of motion and iterative maps are reviewed. Com- 
puted behavior is compared to data, with reasonable agreement for 
Poincare sections, bifurcation diagrams, and phase diagrams in pa- 
rameter space (drive voltage, drive frequency). N = 2 symmetrical- 
ly coupled resonators are found to display period doubling, Hopf 
bifurcations, entrainment horns ("Arnol’d tongues”), breakup of the 
torus, and chaos. This behavior is in reasonable agreement with 
theoretical models based on the characteristics of single-junction 
resonators. The breakup of the torus is studied in detail, by Poin- 
care sections and by power spectra. Also studied are oscillations of 
the torus and cyclic crises. A phase diagram of the coupled resona- 
tors can be understood from the model. Poincare sections show 
self-similarity and fractal structure, with measured values of fractal 
dimension d = 2.03 and d = 2.23 for N = 1 and N = 2 resona- 
tors, respectively. Two line-coupled resonators display first a Hopf 
bifurcation as the drive parameter is increased, in agreement with 
the model. For N = 4 and N = 12 line-coupled resonators com- 
plex quasiperiodic behavior is observed with up to 3 and 4 incom- 
mensurate frequencies, respectively. 


29442 Renormalization of the quasiperiodic transition to 
chaos for arbitrary winding numbers. Farmer, J.D.; Satija, 
I.I. (Center for Nonlinear Studies, MS B258, Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545). 
Physical Review [Section] A: General Physics; 31: No. 5, 3520- 
3522(May 1985). 

Previous renormalization analyses have demonstrated univer- 
sal properties for the quasiperiodic transition to chaos. These theo- 
ries have the unpleasant feature that universal properties depend on 
the winding number. We modify the renormalization transformation 
so that it has stable attractors. This allows us to study nonlocal 
properties by solving the equations numerically without linearizing. 
The resulting universal strange attractor contains the unstable fixed 
points of previous theories and has exponents that are independent 
of winding number. 


29443 Random dimer filling of lattices: Three-dimension- 
al application to free radical recombination kinetics. Evans, 
J.W.; Nord, R.S. (Ames Laboratory and Department of 
Chemistry, Iowa State University, Ames, Iowa 50011). Jour- 
nal of Statistical Physics; 38: No. 2, 681-724(Feb 1985). Con- 
tract W-7405-ENG-82. 

The recombination of nearest neighbors in a condensed 
matrix of free radicals was modeled by Jackson and Montroll as ir- 
reversible, sequential, random dimer filling of nearest-neighbor sites 
on an infinite, three-dimensional lattice. Here we analyze the master 
equations for random dimer filling recast as an infinite hierarchy of 
rate equations for subconfiguration probabilities using techniques in- 
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volving truncation, formal density expansions (coupled with resum- 
mation), and spectral theory. A detailed analysis for the cubic lat- 
tice case produces, e.g., estimates for the fraction of isolated empty 
sites (i.e., free radicals) at saturation. We also consider the effect of 
a stochastically specified distribution of nonadsorptive sites (i.e., 
inert dilutents). 


29444 Comparison between transitions induced by 
random and periodic fluctuations. Doering, C.R.; Horsth- 
emke, W. (Center for Studies in Statistical Mechanics, Phys- 
ics mate. pry =e University of Texas, Austin, Texas 78712). 
Journal of Statistical Physics; 38: No. 2, 763-783(Feb 1985). 
Contract AS05-81ER 10947. 

It is shown that a certain class of nonlinear systems possesses 
a unique and stable stationary state when subjected to periodic di- 
chotomous modulations of an external parameter. This result en- 
ables us to define a probability density for the system and to char- 
acterize its shape and support. We compare this probability density 
with the one obtained in the case that the external parameter fluctu- 
ates randomly like a Markovian dichotomous noise and discuss var- 
ious fluctuation-induced transition phenomena. The effects of these 
two types of fluctuations are quite dissimilar: the random fluctua- 
tions give rise to a richer behavior. The results are applied to the 
Freedericksz transition in nematic liquid crystals. 


6580 Mathematical Physics 


29445 (BARC—1228) Some topics in matrix iterative 
analysis. Khandekar, D.C.; Menon, S.V.G.; Sahni, D.C. 
(Bhabha Atomic Research Centre, Bombay (India). Theo- 
retical Physics Div.). 1984. 87p. NTIS (US Sales Only), PC 
A05/MF AO01. File Number DE85900987. 

This report deals with the general theory of matrix iterative 
analysis. The contents of the report are presented in the form of 
lecture notes primarily because the report is an outcome of a series 
of lectures delivered in the Theoretical Reactor Physics Section. 
The first six lectures are devoted to the mathematical preliminaries 
needed to fully understand the subject. The remaining lectures pro- 
vide an introduction to various iterative methods and their inter- 
comparison. 


29446 (IFIN-FT—207-1981) Discretization errors of per- 
turbation numerical methods for initial value problems in or- 
dinary differential equations. Adam, Gh. (Institutul Central 
de Fizica, Bucharest (Romania)). Dec 1981. 39p. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE85701185. 

Algorithms are discussed, which are obtained within the per- 
turbation numerical (PN) approach to the solution of initial value 
problems for linear ordinary differential equations and maxnorm 
bounds are derived to their accumulated discretization errors. The 
importance is emphasized of the realization of piecewise polynomial 
approximations for the coefficients of the differential equation by 
means of truncated local Legendre series. On one hand, this is 
proved to ensure superconvergence of the zeroth order approxima- 
tion of perturbation theory with minimum smoothness requirements 
on the original coefficients. On the other hand, convenient cut offs 
of the Legendre series can be defined which ensure the implemen- 
tation, in the p-th order approximation of perturbation theory 
(p=1,2,...) of finite PN algorithms that preserve the highest theo- 
retically attainable order of accuracy at given p. The error analysis 
also shows that, beyond the zeroth order approximation of pertur- 
bation theory, an increased efficiency of the PN methods is got 
provided the differential equation to be solved is first brought to 
the normal form. 


29447 (IFVE-OTF—83-80) Gauge-invariant renormaliza- 
tions of a generating functional. Il'in, V.A.; Slavnov, D.A. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
1983. 23p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE85700617. 

The paper suggests a translation invariant regularization and 
renormalization of the integral over four-dimensional momentum 
space which provides renormalizations of the Green functions in 
every order of perturbation theory. The Ward identities for the ren- 
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ormalized Green functions in gauge theories are obtained from the 
condition of “gauge invariance of quantum action”. 


29448 (IFVE-OTF—83-114) One method of realization of 
commutation relation algebra. Sveshnikov, K.A. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1983. 11p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO0O1. File 
Number DE85700616. 

Submitted to the journal Theor. Math. Phys. . 

Method for constructing the commutation relation represen- 
tations based on the purely algebraic construction of joined algebra- 
ic representation with specially selected composition law has been 
suggested. Purely combinatorial construction realizing commutation 
relations representation has been obtained proceeding from formal 
equivalence of operator action on vector and adding a symbol to a 
sequences of symbols. The above method practically has the struc- 
ture of calculating algorithm, which assigns some rule of “word” 
formation of an initial set of “letters”: in other words, a computer 
language with definite relations between words (an analogy be- 
tween quantum mechanics and computer linguistics has been ap- 
plied). 


29449 (IPP—6/238) Integrability of non-KAM Hamilto- 
nians. Salat, A. (Max-Planck-Institut fuer Plasmaphysik, 
Garching (Germany, F.R.)). Jun 1984. 41p. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE85751540. 
Integrability of Hamiltonians of the type H(P:, Pa, Qi, Q:) = 
Zsub(i = 1,2) Psub(i)Gsub(i)(Q:, Q2), Gsub(i) 27-periodic in Q:, Qs, 
is investigated numerically and analytically. With Gsub(i) = 
a@sub(i) + Fsub(i(Qi, Q2:) and Ho=Zsub(i = 1,2) wsub(i)Psub(i), 
the unperturbed frequencies wsub(i) = deltaH/deltaPsub(i) are in- 
dependent of the momenta, and KAM theory cannot be applied. 
Surface of section plots and Fourier analysis of orbits reveal that 
‘most’ Hamiltonians are integrable. Possibly nonintegrable Hamilto- 
nians do not show ‘island plus ergodic region’ structure but se- 
quences which tend towards infinity. No theory is available to dis- 
tinguish completely the classes of integrable and nonintegrable 
functions Gsub(i)(Q:, Q2). In such a theory the problem of ‘small 
denominators’ would play an essential role just as in KAM theory. 
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29450 (LA-UR—85-1202) Monte Carlo: in the beginning 
and some great expectations. Metropolis, N. (Los Alamos 
National Lab., NM (USA)). 1985. Contract W-7405-ENG- 
36. 10p. (CONF-8504110—3). NTIS, PC A02/MF A011; 
GPO Dep. File Number DE85010789. 

From Joint Los Alamos/CEA meeting on Monte Carlo 
methods; Cadarache, France (22 Apr 1985). 

The central theme will be on the historical setting and ori- 
gins of the Monte Carlo Method. The scene was post-war Los 
Alamos Scientific Laboratory. There was an inevitability about the 
Monte Carlo Event: the ENIAC had recently enjoyed its meteoric 
rise (on a classified Los Alamos problem); Stan Ulam had returned 
to Los Alamos; John von Neumann was a frequent visitor. Tech- 
niques, algorithms, and applications developed rapidly at Los 
Alamos. Soon, the fascination of the Method reached wider hori- 
zons. The first paper was submitted for publication in the spring of 
1949. In the summer of 1949, the first open conference was held at 
the University of California at Los Angeles. Of some interst per- 
haps is an account of Fermi’s earlier, independent application in 
neutron moderation studies while at the University of Rome. The 
quantum leap expected with the advent of massively parallel proc- 
essors will provide stimuli for very ambitious applications of the 
Monte Carlo Method in disciplines ranging from field theories to 
cosmology, including more realistic models in the neurosciences. A 
structure of multi-instruction sets for parallel processing is ideally 
suited for the Monte Carlo approach. One may even hope for a 
modest hardening of the soft sciences. 
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29451 (LPNHE—84-01) ae — ce i 
gue-Frolow, J. (Paris-6 Univ rance le Phy- 
sique Nucleaire et de Hautes Energies). Jan 1984. 21p. (In 
French). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE85751024. 

This note recalls the Irene and Frederic Joliot-Curie discov- 
ery and the context in which it has been done. 


70 FUSION ENERGY 
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29452 (AD-A—150820/9/XAB) Theoretical studies of ki- 
netic mechanisms of negative-ion formation in plasmas. 
Annual technical report, 1 June 1983-1 June 1984, Michels, 
H.H.; Hobbs, R.H. (United Technologies Research Center, 
East "Hartford, CT (USA)). Jul 1984. SIP. (UTRC/R—84- 
926533). NTIS, PC A03/MF AOl1. 

This technical program constitutes a theoretical research in- 
vestigation of the kinetic mechanisms of negative-ion formation in 
plasmas. This study was directed toward elucidating the mecha- 
nisms of the most important volume-dependent reactions that occur 
in hydrogen-ion H™ (D~) source devices, primarily of the Bel- 
chenko-Dimov-Dudnikov (BDD) type. The primary goal of this re- 
search program was to identify the most important reactions lead- 
ing to H~ (D~ ) production or destruction, and to estimate these re- 
action rates as a function of system parameters such as density, 
composition and temperature. A further goal was to explore new 
chemical sources for the production of light-mass negative atomic 
ions. The results of this program furnish data and provide direction 
for more detailed investigations into the kinetics of both gas-phase 
and gas-surface reaction rates of importance in ion-source devices 
and provide input for reliable modeling of such systems. This inves- 
tigation was carried out using quantum-mechanical methods. Both 
ab initio and density functional approaches were employed in these 
studies. 


29453 (CEA-N—2402) Particular methods. Application to 
Viasov-Poisson with fixed ions. Hermeline, F. (CEA 
Centre d'Etudes de Limeil, 94 - Villeneuve-Saint-Georges 
(France)). May 1984. 75p. (In French). NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE85751033. 

This paper describes the particular method for the Vlasov- 
Poisson equation. Some sample physical problems are presented in 
order to demonstrate the influence of numerical parameters. 


29454 (CEA-N—2413) ANTHEM code. An hybrid and 
implicit model of collisionnal plasma simulation. Besnard, D. 
(CEA Centre d'Etudes de Limeil, 94 - Villeneuve-Saint- 
Georges (France)). Aug 1984. 48p. (In French). NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE85751030. 

In this report, we describe the hybrid and implicit 2.D code 
ANTHEM. This code describes the evolution of collisional plasmas 
consisting of thermal electrons and ions, and suprathermal electrons 
created at the critical density. A fluid approximation is used for 
ions and thermal electrons, and suprathermal electrons are consid- 
ered either as a fluid or as particles. Numerical results are present- 
ed, and extensions and other numerical schemes are discussed. 


29455 (DOE/ET/53047—21) Confinement and heating of 
high beta plasmas with emphasis on compact toroids. Annual 


report, October 1, 1983-September 30, 1984. Ribe, F.L. 
(Washington Univ., Seattle (USA). Dept. of Nuclear Engi- 
neering). 4 Oct 1984. Contract AT06-72ET53047. 24p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE8501 1459. 

Since the last annual report (September 1983), the changes to 
the High Beta Q Machine (HBQM) which permit plasma produc- 
tion along a helical axis have been successfully completed. We have 
begun to experimentally investigate the equilibrium and stability of 
linear heliacs with bean-shaped flux cross-sections and also the sim- 
pler linear 1=1 stellarator with nearly circular flux cross-sections. 
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29456 (DOE/ET/53047—22) Confinement and heating of 
high beta plasma with emphasis on compact toroids. Compact 
toroid research. Vlases, G.C.; Pietrzyk, Z.A. (Washington 
Univ., Seattle (USA). Fusion Plasma ig ope Nov 1984. 
Contract AT06-72ET53047. 195p. NTIS, A09/MF AOI; 
1; GPO Dep. File Number DE8501 1463. 

Two older projects associated with very high energy density 
plasmas, specifically the High Density Field Reversed Configura- 
tion and the Liner Plasma Compression Experiment, have been 
completed. Attention has been turned to compact toroid experi- 
ments of more conventional density, and three experiments have 
been initiated. These include the Coaxial Slow Source Experiment, 
the Variable Length FRC Experiment, and Variable Angle COP 
Experiment. In each case, the project was begun in order to pro- 
vide basic plasma physics information on specific unresolved issues 
of progammatic importance to the national CT Program. 


29457 (DOE/ET/53088—169) Collisional transport for a 
superthermal ion species in a plasma. Cozzani, F.; Horton, 
W. (Texas Univ., Austin (USA). Inst. for Fusion Studies). 
Apr 1985. Contract FG05-80ET53088. 39p. (IFSR—169). 
NTIS, PC A03/MF A01; GPO Dep. File Number 
DE85011943. 

The transport theory of a high energy ion species, injected 
isotropically in a magnetized plasma is considered for arbitrary 
values of 2/sub HE/tau/sub sl/, 2/sub HE/ being the high energy 
ion cyclotron frequency and tau/sub sl/ the slowing down time, re- 
spectively. The assumption of low density of the high energy spe- 
cies and the scaling on the velocities: v/sub i/ << v/sub HE/ 
<< v/sub e/ are used to decouple the kinetic equation for the 
high energy species from the kinetic equation for background ions 
and electrons, and to simplify the cross collisional integrals. The ki- 
netic equation is solved by a “Chapman-Enskog” expansion in the 
strength of the gradients; an equation for the first correction to the 
lowest order distribution function is obtained without scaling a 
priori the collision frequency with respect to the gyrofrequency. 
Various transport coefficients are explicitly calculated for the two 
cases of an unmagnetized and a strongly magnetized plasma. 


29458 (EUR-CEA-FC—1218) Plasma current sustain- 
ment in low-q discharges by lower hybrid waves in the Petula- 
B Tokamak. Van Houtte, D.; Briand, P.; Briffod, G. (Asso- 
ciation Euratom-CEA, Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Dept. de Recherches sur la 
Fusion Controlee). Mar 1984. 22p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85751054. 

Plasma currents up to 200 kA have been sustained in the 
iron core transformer Petula-B tokamak by lower hybrid waves at 
1.25 GHz. This proved to be feasible even at q(a) approximately 2. 
For a mean density sub(e) = 1. x 10'° cm~, 100 kW of RF power 
is sufficient to drive 150 kAmps without the help of ohmic current. 
This efficiency has a 1/nsub(e) dependence up to nsub(e) approxi- 
mately equal 2 x 10'* cm~*. The RF current, as inferred from the 
loop voltage drop, versus power dependence shows a saturation 
which can be explained by strong magnetic coupling to the primary 
winding and by the inclusion of the plasma resistivity decrease 
during the RF current drive. 


29459 (EUR-CEA-FC—1222) Continuity between a one 
dimensional Vlasov equation solution and the movement of a 
system of points. Trocheris, M. (Association Euratom-CEA, 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. de Recherches sur la Fusion Controlee). 
Apr 1984. 58p. (In French). NTIS (US Sales Only), PC 
A04/MF AOi. File Number DE85751047. 

Among the extensive work done in the recent years to 
derive kinetic equations rigorously, the Vlasov equation affords a 
very interesting case, as it is possible to dispense with statistical as- 
sumptions on the initial microscopic state. Indeed it was shown by 
several authors that, given a solution of the Vlasov equation, a 
system of a large number of particles could be found so that its 
exact motion remained close, in a certain sense, to the Vlasov dis- 
tribution function. These derivations were made, however, by 
smoothing out the Coulomb force at short distances. Whereas the 3 
dimensional problem with the true Coulomb force appears very dif- 
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ficult, the one dimensional problem is much easier. A derivation is 
presented in this report for the latter case, by using the true one 
dimensional equivalent of the Coulomb force, i.e., a constant repul- 
sive force between two points, the singularity being a change of 
sign of the force at the position of the point producing it. The dis- 
crepancy between a distribution function is phase space f(x,v) and a 
set of points (xsub(i), vsub(i)) is measured simply by comparing the 
double primitive fsub(-infinity)sup(X) fsub(-infinity)sup(V) f(x,v) 
dxdv to the number of points xsub(i) < X and vsub(i) < V. 


29460 (EUR-CEA-FC—1225) Measurement of electron 
density profile by microwave reflectrometry on Tokamaks, Si- 
monet, F. (Association Euratom-CEA, Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Dept. de Re- 
cherches sur la Fusion Controlee). May 1984. 25p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85751048. 

A new method for measuring the electron density spatial 
profile has been successfully tested on the TFR tokamak. This 
method is based on the total reflection experienced by a wave of 
frequency F on the layer where F = Fsub(pe)(r). The experimental 
results show that the maximum electron density in the discharge is 
also easily measured and that accurate determination of a density 
profile can be obtained with a time resolution of 5 ms. This diag- 
nostic is well adapted to all fusion devices where access to the total 
plasma cross section is limited and particularly for large tokamaks. 


29461 (EUR-CEA-FC—1227) Annual report on theoreti- 
cal work of the S.T.G.I. (Section de Theorie des Gaz Ionises). 
(Association Euratom-CEA, Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. de Recherches sur 
la Fusion Controlee). 1984. 33p. NTIS (US Sales Only), PC 
A03/MF A0O1. File Number DE85751053. 

This report presents in a detailed form the theoretical work 
of the STGI (Section Theorie des Gaz Ionises). It is thus hoped 
that the present report will be useful for physicists interested in ad- 
ditional information. Works an plasma equilibrium and its evolution 
are shortly presented together with works on plasma heating and 
current drive. Kinetic theory and spectroscopy are not forgotten. 


29462 (EUR-CEA-FC—1230) Employment of plasma- 
beat waves in stochastic current drive. Gell, Y.; Nakach, R. 
(Association Euratom-CEA, Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. de Recherches sur 
la Fusion Controlee). Jul 1984. 3lp. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE85780907. 

We propose to utilize a high phase-velocity wave driven in- 
directly within the plasma via a nonlinear beat interaction of two 
high frequency laser pump waves in order to enhance the efficiency 
of R.F. current drive as compared to the one induced by lower- 
hybrid waves. The use of this wave can be advantageously com- 
bined with a lower-hybrid wave having a slower phase velocity to 
generate a stochastic band in phase space due to a nonlinear inter- 
action of resonances which results in a raised plateau in the elec- 
tron velocity distribution function, leading to the generation of a 
current in the plasma. The threshold for onset of stochasticity is 
evaluated for the relativistic motion of electrons in a two-electro- 
static wave system and the dynamics of the electrons in this config- 
uration is described through a generalized relativistic Fokker- 
Planck equation, the solution of which enables a prediction of the 
efficiency ratio J/Psub(d). A considerable improvement in the effi- 
ciency of the current drive as compared to the one obtained in the 
accessibility domain is found. The dependency of this efficiency 
ratio on the parameters of the system is investigated. 


29463 (EUR-CEA-FC—1234) Simple view of L and H 
confinement regimes in tokamaks. Dubois, M.A.; Tyc, S. 
(Association Euratom-CEA, Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. de Recherches sur 
la Fusion Controlee). Aug 1984. 18p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE85780913. 

A very crude modelling of temperature profiles in diverted 
tokamaks, coupled with simple energy balance considerations, leads 
to an equation for the energy balance in the edge region which 
admits two solutions, very reminiscent of L and H modes. Some 
implications for future machines are discussed. Comparison with 
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Asdex experimental data shows that the predicted radiation level is 
higher than observed. A very tentative discussion of possible anom- 
alous transport mechanism is presented, suggesting further experi- 
mental measurements. 


29464 (EUR-CEA-FC—1235) Non thermal cyclotron 
emission and Rax, J.M. (Association Euratom- 
CEA, Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Dept. de Recherches sur la Fusion Controlee). 
Aug 1984. 22p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number E85780908. 

The problem of emission and absorption in an inhomogen- 
eous, anisotropic plasma out of thermal equilibrium is investigated. 
We explicitly construct the Green function of the Maxwell equa- 
tions in the eikonal approximation. Then, considering the fluctuat- 
ing microcurrents associated with the non thermal component of 
the electronic population, we give the general expressions for the 
source function and the optical depth. The theory is then applied to 
a tokamak plasma whose current is generated by lower-hybrid 
waves and to the final stage of the Parail-Pogutse instability. 


29465 (EUR-CEA-FC—1236) improving current 
tion in a Tokamak by electron cyclotron waves. Krivenski, 
V.; Fidone, I.; Giruzzi, G.; Granata, G.; Meyer, R.L.; Maz- 
zucato, E. (Association Euratom-CEA, Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Dept. de Re- 
cherches sur la Fusion Controlee). 1984. 23p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85780910. 

Current drive by electron cyclotron heating of the far end of 
a lower hybrid sustained electron tail is investigated. The current 
density profile is determined by means of the kinetic theory and the 
ray-tracing code for the PLT and the Alcator C parameters. It is 
shown that the value of the ratio W/I for the combined effects of 
the lower hybrid and electron cyclotron wave absorption car. be 
improved compared to that of the present lower hybrid experi- 
ments. Suitable shaping of the current density profiles can be 
achieved by adjusting the wave launching parameters. 


29466 (EUR-CEA-FC—1237) Current drive by selective 
electron cyclotron resonance heating in Tokamak 

Fidone, I.; Giruzzi, G.; Granata, G.; Krivenski, V.; Meyer, 
R.L. (Association Euratom-CEA, Centre d’Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Dept. de Re- 
cherches sur la Fusion Controlee). Sep 1984. 24p. NTIS 
(US Sales Only), A02/MF A0Ol. File Number 
DE85780911. 

The efficiency of current generation by selective electron 
cyclotron heating in tokamak plasmas is investigated. Two interest- 
ing features are specifically discussed, namely, the effect of the 
wave launching position in the tokamak poloidal cross-section and 
the quasilinear power dependence of the current profile. The 
former effect is illustrated by computing current generation for 
given values of a and Nsub(parallel) for two distinct launching po- 
sitions, i.e., in the equatorial plane and normal to it. Using the per- 
turbation theory it is shown that for the two directions the ratio 
W/I may differ by a factor two. The latter effect is investigated for 
the ordinary mode in the vertical direction for small oblique propa- 
gation with respect to the magnetic field. Using a Fokker-Planck 
initial value numerical code, it is shown that for appreciable current 
generation (I>30 kA) the spatial distribution of the wave power 
and the current density, and the ratio W/I are strongly power de- 
pendent. 


29467 (EUR-CEA-FC—1239) Turbulent effective absorp- 
tivity and refractivity. Rax, J.M. (Association Euratom- 
CEA, Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Dept. de Recherches sur la Fusion Controlee). 
Sep 1984. 14p. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE85780906. 

The problem of wave propagation in a turbulent magnetized 
plasma is investigated. Considering small scale, low frequency den- 
sity fluctuations we solve the Maxwell equations and show that the 
eikonal approximation remains valid with an effective refractivity 
and an effective absorptivity taking into account the energy diffu- 





the turbulent motion. Then the result is applied to the 
lower hybrid waves scattering by drift waves density 
fluctuations in tokamaks. 


29468 (EUR-CEA-FC—1240) Survey of the modern auto- 
the 


. 60p. 
File Number 


(US Sales Only), PC A04/MF AOI. 
DE85780912. 

The modern techniques of digital auto- and cross-spectral 
analyses are surveyed for the purpose of the CO,-laser scattering 
experiment on the microinstability and the associated anomalous 
diffusion in TFR tokamak. The outline of the practical procedures 
of spectral estimation and the underlying mathematical principles 
are described with emphasis on the comparison between the maxi- 
mum entropy method and the conventional methods. The statistical 
properties of the spectral estimators are discussed and examined by 
experiments. 


29469 (EUR-CEA-FC—1245) TFR with low 
metal impurity radiation level. Breton, C.; de Michelis, C.; 
Hecq, W.; Mattioli, M.; Ramette, J.; Saoutic, B. (Associa- 
tion Euratom-CEA, Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Dept. de Recherches sur la 
Fusion Controlee). Nov 1984. 15p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE85780909. 

Metal impurity (Ni, Fe, Cr) line emission from TFR plasmas 
with graphite limiters has been studied during both the ohmic heat- 
ing phase and supplementary heatings (either neutral beam injection 
or ion-cyclotron resonance heating). The experimental results have 
been compared with the predictions of an impurity transport nu- 
merical simulation code. It has thus been possible to evaluate the 
central metal ion density, the central radiated power density, and 
the total radiated power. It is concluded that, at the present time, 
metal impurity radiation losses can be neglected in the discharge 
power balance. 


29470 =e Signal processing in a laser inter- 
ferometer with a mechanical frequency shifter. Denisov, 
V.F.; Khilil’, V.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1982. 36p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE85700640. 

A method for processing signals is given. It is based on using 
binary codes to describe the time-dependent behaviour of pulsed se- 
quence phase. An example of practical realization of the phase-volt- 
age converter constructed with the aid of a digital summator is 
given. The ranges of an unambiguous count are 0-377, 0-157, 0-637. 
The resolving time when processing 26 kHz signals is approximate- 
ly 20 ps. The accuracy of counting the phase in the range of 0-37 
is approximately 3%. In the 0-637 range, the accuracy of measure- 
ments is close to the accuracy of digital-to-analog conversion ap- 
proximately 0.12%. Results are presented of applying the phase 
converter in the one-channel laser interferometer with the mechani- 
cal frequency shifter during measurement of plasma concentration 
in the T-10 device. 


29471 (AE—3726/7) Electron distribution function 
during ecr heating in tokamaks. Alikaev, V.V.; Vdovin, V.L. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1983” 15p. 
(in Russian). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE85700637 

Electron distribution functions when heating a TOKAMAK 
plasma at the first and second harmonics of electron-cyclotron fre- 
quency are obtained on the base of numerical solution of a Fok- 
kerc-Planck non-linear equation. The distribution functions at sta- 
tionary current generation by electron-cyclotron waves are consid- 
ered in detail. The dependence of this current on the level of intro- 
duced power, being the basic one for the stationary current genera- 
tion in a reactor, is investigated. It is revealed that under heating at 
the second harmonics with large specific powers the distribution 
function forms an energetic “tailing” and has strong anisotropy, 
which, firstly, should be taken into account in processing X-ray 
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measurements of electron temperature; secondary, it may result in 
an anomalous transport of particles and heat transfer, if energy per 
a particle is not reduced. 


29472 (IAE—3727/6) Three-ion approximation for calcu- 
lation of emission characteristics of a high-temperature 
plasma. Zhidkov, A.G.; Kornejchuk, V.I. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1983. 11p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE85700638. 

A modified three-ion approximation is applied for calculation 
of emission characteristics of low-dense high-temperature plasma. 
The emission of O~, Fe impurities in a stationary coronal plasma is 
calculated. Change in concentrations of the Li-, He-, H-like Cr and 
Fe ions as well as in intensities of resonance line luminescence of 
Crt? and Fe*™ ions in the centre of a T-10 plasma under SHF 
heating is investigated. It is shown that at the beginning of heating 
the Li- and He-like ions fail to get ionized and their concentrations 
essentially exceed the equilibrium, whereas the concentration of an 
H-like ion is considerable lower. After heating, when the tempera- 
ture drops, the situation becomes contrary. A hydrogen-like ion has 
not enough time to recombine, and its concentration essentially ex- 
ceeds equilibrium, whereas the concentrations of Li- and He-like 
ions are somewhat below the equilibrium. The higher the difference 
of the luminescence intensities from the stationary values the faster 
the temperature grows. For a Cr*®* ion the difference is higher 
than for Fe** ions. This is associated with the fact that the station- 
ary values of the Fe**‘ ion concentration in the range 1 < Tsub(e) 
< 5 keV weakly vary, while the Cr+ ion concentration noticeably 
drops at Tsub(e) > 4 keV. This explains a substantial difference of 
Cr*?? intensity. 


29473 (I[AE—3734/7) Impurity behaviour during ecr 
heating in the T-10 tokamak. Alikaev, V.V.; Bagdasarov, 
A.A.; Bobrovskij, G.A. (Gosudarstvennyj Komitet po 
Ispol’'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1983. 12p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A0Ol1. File Number DE85700639. 

The results of experimental study on behaviour of light and 
medium impurities in the Tokamak-10 device when heating a 
plasma at the first harmonics of the electron-cyclotron resonator 
(ECR) are presented. It is shown that ECR-heating may be fol- 
lowed by an essential increase in impurity flows and radiation 
losses. It is concluded that the emission of impurities is negligible in 
the energy balance of electrons. There exists a range of optimum 
plasma parameters where impurity effects are minimum. Peripheral 
absorption of an extraordinary wave in the region of ECR or 
upper-hybrid resonance may be responsible for impurity occurrence 
in the given experiments. 


29474 ((AE—3758/6) Resonance helicon instability of a 
high-current electron beam. Gordeev, A.V.; Zazhivikhin, 
V.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1983. 
28p. (la Russian). NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE85700642. 

The instability of a relativistic electron beam propagating in 
a high conductivity plasma is considered. The instability is shown 
to develop at a helicon branch of plasma oscillations. An expression 
for the increment of four such modes in a resonance case is ob- 
tained, when the oscillations frequency in the reference system, re- 
lated with the beam, is equal to the electron betatron frequency. A 
transition to a hydrodynamic case in which “smearing” of this reso- 
nance occurs is considered. The influence of resonance, disturb- 
ances on electron beam propagation over a plasma is studied. It is 
shown that, following the beam propagation over a plasma reso- 
nance, disturbances may arise in the latter; they result in a macro- 
scopic shift of the beam as a whole over the length approximately 
L/epsilon, where L = the disturbance length and epsilon = small 
parameter characterizing the disturbance magnitude. 
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29475 (IAE—3764/6) Saturation of tearing mode in a to- 
kamak. omolov, L.M. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1983. 20p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE85700643. 

A possibility of transition of a plasma filament with current 
from an unstable, relative to tearing-mode, equilibrium to a station- 
ary equilibrium with magnetic islands is considered. A condition for 
equilibrium of configurations with islands is obtained which, besides 
parameters of geometry and current distribution, comprises only 
the value A’ determining the tearing-mode stability. Transition to 
the case of vacuum islands, when spiral equilibria do not exist, is 
easily traced in this form of record. Attention is paid to a possible 
absence of the tearing-mode saturation in a free boundary filament 
when the resonance surface is located near the filament boundary. 
But the estimation of the island widths, with the resonance surface 
hitting the central part of the filament, agrees with the known cal- 
culations. 


29476 (IAE—3765/14) Multiframe nitrogen laser for 
diagnostics of a plasma produced by means of relativistic elec- 
tron beam accelerators. Aranchuk, L.E.; Bogolyubskij, S.L.; 
Vikharev, V.D.  (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1983. Sp. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE85700641. 

A four-frame system for laser probing of a plasma using mo- 
lecular nitrogen as an active medium is developed and manufac- 
tured. The laser reliably operated at approximately 13000 Pa nitro- 
gen pressure in the spark gap and at a discharge voltage of 25 kV. 
The pulse duration made up 6 ns, energy in the pulse was equal to 
approximately 1 mJ. The beam divergence was determined by the 
discharge geometry and made up approximately 1/50. The results 
obtained when using this system in experiments on explosion of 
tungsten filaments 50 mm in diameter in the Triton facility are pre- 
sented. Processing the experimental results has revealed that a 
medium velocity of plasma filament expansion made up 5x10° cm/s. 
Till a certain moment of time the plasma column expanded without 
a visible distortion of the boundary stability. In this case its diame- 
ter approached approximately 0.4 mm. Nonuniformities in the 
plasma filament did not arise at once over the whole length, but 
only near the cathode. Development of the instability was followed 
by appearance of soft X-radiation which also tended to concentrate 
in the cathode region. 


29477 (INIS-mf—9241) Investigations on plasma-micro- 
field by means of plasma-computerized simulation. Otters- 
bach, G. (Duesseldorf Univ. (Germany, F.R.). Mathema- 
tisch-Naturwissenschaftliche Fakultaet). 10 Feb 1983. 116p. 
(In German). NTIS (US Sales Only), PC A06/MF AOl. 
File Number DE85780883. 

Due to the fact of different existing theories to describe the 
plasma-microfield and the unfeasibility of direct experimental meas- 
urements an attempt is made in this work to study some properties 
of the microfield in a plasma, which is formed by N/2 positively 
and N/2 negatively charged point-like particles, using the methods 
of computer simulation. Allready some 60 years ago the first and 
wellknown theory of the microfield has been presented by Holts- 
mark. In the meantime, however, many additional theoretical 
papers have been published, as for example the theory of Baranger 
and Mozer. As a common feature of all these theoretical models, 
the influence of the charge nearest to the point, where the field is 
evaluated, dominates the behaviour of the microfield, in spite of the 
long-range Coulomb field, just as in the case of the theory of Holts- 
mark. (orig.). 


29478 (IPF—84-2) Four-fluid description of turbulent 
plasma focus dynamics. Hayd, A.; Maurer, M.; Meinke, P.; 
Kaeppeler, H.J. (Stuttgart Univ. (Germany, F.R.). Inst. fuer 
Plasmaforschung). Mar 1984. 21p. (In German). (CONF- 
8403185—1). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE85751542. 
From DPG spring meeting; Kiel, F.R. Germany (19 Mar 
1984). 
: The dynamic phenomena in the compression, pinch and late 
phases of the plasma focus experiment POSEIDON in its operation- 
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al mode at 60 kV, 280 kJ, were previously calculated from a two- 
fluid theory using the new hybrid code REDUCE/FORTRAN. 
Two important results were found: the neutron production already 
in the pinch phase for currents larger than 500 kA and filamentary 
structures on and around the pinch axis. In a continuation of this 
work, a four-fluid system of dynamical equations was formulated 
and programmed with the REDUCE/FORTRAN code. Besides 
macro-turbulence, the new four-fluid theory includes micro-instabil- 
ities and anomalous transport as well as the runaway 
effect for electrons and ions. First results from calculations with 
this new theory are presented and are compared with previous cal- 
culations and with recent experimental observations. 


29479 (IPP—1/299) LIDAR-Thomson scattering. B 
derlow, G.; Witte, K.J.; Hirsch, K.; Salzmann, H.; Gruber, 
IE; Roehr, H. (Max- Planck-Institut fuer h 
Garching (Germany, F.R.)). Jun | 154p. (IPF—84-3). 
Max-Planck-Institut fuer Plasmaphysik, Ginahing: Germany, 


F.R. 

This report describes the design of a LIDAR (Light Detec- 
tion and Ranging) Thomson scattering system. The time-resolved 
measurement of the backscattered light from a sub-nanosecond laser 
enables spatial resolution via time-of-flight measurements. A 
resolution of 12 cm is achieved using an iodine laser (15 J at 657 
nm, 300 ps pulse duration) in combination with microchannelplate 
photomultipliers (response time 400 ps FWHM) and a 1 GHz oscil- 
loscope. The statistical errors of the electron temperature and den- 
sity measurements are calculated. For a five channel spectrometer a 
dynamic range (defined by A Tsub(e)/Tsub(e) < = 10% at nsub(e) 
= 1 x 10"* cm, of 0.7 keV to 15 keV can be achieved. The mini- 
mum statistical errors A Tsub(e)/Tsub(e) = 4% and A nsub(e)/ 
nsub(e) = 2.6% are reached at 5 keV. Several laser input and col- 
lection optics for measuring vertical spatial profiles over a 2.5 m 
chord length are examined and compared. A spatial scanning 
option enabling measurements at the inner part of the plasma cross 
section is considered. Suppression of stray light is accomplished by 
means of suitable stops. Alignment and calibration methods are dis- 
cussed. 


29480 (IPP—6/226) New variational formulation of 
Maxwell-Vlasov and guiding center theories. Pfirsch, D. 
(Max-Planck-Institut fuer Plasmaphysik, Garching (Germa- 
ny, F.R.)). Jul 1983. 29p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number 85751543. 

A new variational formulation of Maxwell-Vlasov and relat- 
ed theories is given in terms of a common Lagrangian density for 
both the ‘Vlasov particles’ and the Maxwell fields. This formulation 
is used to derive in a consistent way, on the one hand, correct 
charge and current densities and, on the other, corresponding 
energy and energy flux densities. All of these densities generally 
show in addition to particle like contributions electric polarization 
and magnetization terms. By some limiting procedure collisionless 
guiding center theories with polarization drifts included are also 
treated. In this way local energy conservation laws are formulated 
for such theories, which has not been possible up to now. 


29481 (PP—6/239) Hamiltonian formulation of two-di- 
mensional gyroviscous MHD. Morrison, P.J.; Caldas, I.L.; 
Tasso, H. (Max-Planck-Institut fuer Plasma: physik, Garching 
(Germany, F.R.)). Jul 1984. 16p. NTIS (US Sales Only), 
A02/MF AO1. File Number D 185751544. 

Gyroviscous MHD in two-dimensions is shown to be a Ha- 
miltonian field theory in terms of a non-canonical Poisson bracket. 
This bracket is of the Lie-Poisson type, but possesses an unfamiliar 
inner Lie algebra. Analysis of this algebra motivates a transforma- 
tion that enables a Clebsch - like potential decomposition that 
makes Lagrangian and canonical Hamiltonian formulations possible. 


29482 (ITEF—11(1983)) One-dimensional hydrodynamic 
model of plasma focus with account of radiation. Arpishkin, 
Yu.P.; Blinnikov, S.I.; Bobrova, N.A.; Imshennik, V.S. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i E) ental’ — 
Fiziki). 1983. 26p. (In Russian). NTIS (US Sales Only), PC 
A03/MF A01. File Number DE85701171. 
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One-dimensional hydrodynamic calculations of plasma focus 
compression for 1 to 50 mA currents are conducted. Account of 
radiation in the presence of impurity (xenon) has been conducted 
according to approximate formulae which account for transition 
from volumetric to surface losses. At the stage of volumetric losses 
the thermal instability initiates in the pinch external layers that is 
stabilized at the non-transparent stage. It is obtained in the given 
model that development of radiation collapse is possible at the cur- 
rents considered. 


29483 (NITEFA-P-K—0586) Study on the turbulence of 
fast linear theta-pinch plasma on the base of deuterium spec- 
tral line Stark Berezin, A.B.; Lyublin, B.V.; Ya- 
kovlev, D.G. (Nauchno-Issledovatel'skij Inst. Ehlektrofizi- 
cheskoj Apparatury, Leningrad ae 1982. 13p. = 
Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
Number DE85700644. 

The analysis of spectral lines of Dsub(a) and Dsub(8) deute- 
rium atoms emitted by a plasma of the UTRO theta-pinch device at 
the stage of fast (0.4 us) compression indicates the presence of in- 
tensive low-frequency plasma oscillations with an average ampli- 
tude E> approximately 200 kV/cm and an extremely small spread 
of amplitudes AEo/Eo < or approximately 0.1. At this stage of the 
plasma filament compression down to approximately 2 cm size the 
magnetic field was equal to approximately 40 kGs. Electron con- 
centration was approximately 5x107*-2x10" cm~° and the ion tem- 
perature approximately 300 to 600 eV. X radiation with quantum 
energy up to 50 keV was detected. The experimental data could be 
explained on assumption that a swing of the close group of low- 
hybrid drift instability modes occurs in a plasma. Such turbulence is 
capable to effectively accelerate the electrons at small pitch-angles 
along the magnetic field by the resonance diffusion mechanism 
which can be the cause of emergence of X radiation observed at a 
maximum compression stage. 


29484 (PPPL—2103) Semiempirical models of H-mode 
discharges. Singer, C.E.; Redi, M.; Boyd, D.; Cavallo, A.; 
Grek, B.; Heifetz, D.; Hulse, R.; Johnson, D.; Langer, W.; 
LeBlanc, B. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.; Max-Planck-Institut fuer Plasmaphysik, Garching 

(Germany, F.R.)). May 1985. Contract AC02-76CHO307 
57p. NTIS, PC A04/MF A01; GPO Dep. File Number 
DE85011581. 

The H-mode transition can lead to a rapid increase in toka- 
mak plasma confinement. A semiempirical transport model was de- 
rived from global OH and L-mode confinement scalings and then 
applied to simulation of H-mode discharges. The radial diffusivities 
in the model also depend on local density and pressure gradients 
and satisfy an appropriate dimensional constraint. Examples are 
shown of the application of this and similar models to the detailed 
simulation of two discharges which exhibit an H-mode transition. 
The models reproduce essential features of plasma confinement in 
the ohmic heating, low and high confinement phases of these dis- 
charges. In particular, the evolution of plasma energy content 
through the H-mode transition can be reproduced without any 
sudden or ad hoc modification of the plasma transport formulation. 


29485 (PPPL—2205) Asymptotic —— of rf-heated 
collisional plasma. Fisch, N.J.; Karney, C.F.F. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Mar 1985. Contract 
AC02-76CH03073. 42p. NTIS, PC A03/MF A0Ol1; GPO 
Dep. File Number DE85011809. 

It is shown that a distribution of electrons in resonance with 
traveling waves, but colliding with background distributions of 
electrons and ions, evolves to a steady state. Details of the steady 
state are given analytically in the asymptotic limit of high electron 
energy and are compared with numerical solutions. The asymptotic 
analytic solution may be useful for quickly relating emission data to 
likely excitations and is more reliable than conventional numerical 
solutions at high energy. A method of improving numerics at high 
energy is suggested. 
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29486 (PPPL—2208) Ion cyclotron heating experiments 
in PLT. Mazzucato, E.; Bell, R.; Bitter, M.; Cavallo, A.; 
Cohen, S.; Colestock, P.; Greene, G.; Hammett, G,; 
Hinnov, E.; Hosea, J. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Mar 1985. Contract AC02-76CH03073. 24p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85011690. 

Results from ICRF heating experiments in the D-*He minor- 
ity regime on the PLT tokamak are reported. At the highest cou- 
pled rf power of 2.6 MW, a central ion temperature of 3.6 keV has 
been measured in plasmas with a central density of 5 x 10’%cm7*. 
The central value of the electron temperature is strongly modulated 
by the sawtooth internal relaxation and reaches values in excess of 
3 keV. No deterioration of the ion heating efficiency has been 
found in the investigated range of plasma parameters. 


29487 (PPPL—2210) Total scattering cross sections and 
interatomic potentials for neutral hydrogen and helium on 
some noble gases. Ruzic, D.N.; Cohen, S.A. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Apr 1985. Contract 
AC02-76CH03073. 17p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85011153. 

Measurements of energy-dependent scattering cross sections 
for 30 to 1800 eV D incident on He, Ne, Ar, and Kr, and for 40 to 
850 eV He incident on He, Ar, and Kr are presented. They are de- 
termined by using the charge-exchange efflux from the Princeton 
Large Torus tokamak as a source of D or He. These neutrals are 
passed through a gas-filled scattering cell and detected by a time- 
of-flight spectrometer. The cross section for scattering greater than 
the effective angle of the apparatus (~20 mrad) is found by meas- 
uring the energy-dependent attenuation of D or He as a function of 
pressure in the scattering cell. The interatomic potential is extracted 
from the data. 


29488 ee Note for the Mirnov signal analysis 
in tokamaks. Kikuchi, (Princeton Univ., NJ (USA). 
Plasma Physics Lab) May 1985. Contract AC02- 
76CH03073. 23p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85010937. 

The relation between Mirnov coil signals and the current 
perturbation on the rational surface is examined analytically by 
using the approximate Green's function for the case of large aspect 
ratio circular tokamaks. Satellite island formation, phase modulation 
effect due to the poloidal variation of the field line pitch, and the 
shift effect of the plasma column with respect to the center of the 
vacuum chamber are examined. The detectability of these effects 
from Mirnov coil signals is discussed for TFTR. 


29489 (TRITA-PFU—84-05) Electron orbits in extrap 
during the start-up phase. Faghihi, M. (Royal Inst. of Tech., 
Stockholm (Sweden). Dept. of Plasma Physics and Fusion 
Research). Feb 1983. 49p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE85701172. 

Particle orbits in a linear EXTRAP vacuum magnetic field 
configuration are computed. Since the breakdown in a narrow 
channel surrounding the zero of the octupole field, orbits near the 
neutral line are studied. The attainable energy and suitable defined 
confinement time of particles in an applied electric field along the 
axis are calculated. The results indicate that the particles near the 
neutral line would gain substantial energy in the free fall, and are 
the most effective ones for the brekdown. The acquired energy de- 
pends on the elctric field strength; the required value of the field is 
determined. The direction of the applied electric field has no effect 
on the nature of central orbits. However, the particles with non- 
central trajectories drift towards the wall when the electric field is 
anti-parallel to the external currents, but towards the conductors 
when the field direction is reversed. An increase of the rod distance 
from the origin, or a decrease of the rod current, increases the 
attain. 


29490 (TRITA-PFU—84-06) Linear MHD equilibria. 
Exact and approximate solutions. Scheffel, J. (Royal Inst. of 
Tech., Stockholm (Sweden). Dept. of Plasma Physics and 
Fusion Research). Mar 1984. 37p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE85701173. 
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The linear Grad-Shafranov equation for a toroidal, axisym- 
metric plasma is solved analytically. Exact solutions are given in 
terms of confluent hyper-geometric functions. As an alternative, 
simple and accurate WKBJ solutions are presented. With parabolic 
pressure profiles, both hollow and peaked toroidal current density 
profiles are obtained. As an example the equilibrium of a z-pinch 
with a square-shaped cross section is derived.(author). 


29491 (UCRL—92375) Role of ECRH in potential for- 
mation for tandem mirrors. Rognlien, T.D.; Matsuda, Y.; 
Stewart, J.J. (Lawrence Livermore National Lab., CA 
(USA)). 8 May 1985. Contract W-7405-ENG-48. 6p. 
(CONF-8505130—5). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85011859. 

From 6. topical conference on radio frequency plasma heat- 
ing; Pine Mountain, GA, USA (13 May 1985). 

The axial ion plugging potential in a tandem mirror is pro- 
duced by electron cyclotron resonance heating (ECRH) applied at 
two locations in the end mirror cell. A second harmonic (@ = 2/ 
sub c/) resonance is used near the midplane to generate hot elec- 
trons which yield an electron potential barrier between center cell 
electrons and electrons outboard of the end cell midplane. The 
latter group of electrons is then heated at the fundamental reso- 
nance (# = w/sub c/) on the outboard side of the magnetic well 
which drives an ion confining potential. Fokker-Planck and Monte 
Carlo calculations show that such a configuration is achievable, and 
the scaling obeys a rather simple set of equations. Another aspect 
of this configuration is the experimental observation that the funda- 
mental heating drives the overall potential of the device relative to 
the wall to ~ 1 kV. An analytic model predicts this behavior for 
very strong ECRH. Results are given a numerical study of electron 
confinement in a mirror cell owing to fundamental heating as the 
level of the rf electric field, E/sub rf/, is increased. For the second 
part of the paper, we show that moderate levels of uniformly dis- 
tributed rf fields, called cavity fields, can result in very hot (>250 
keV) tails in the electron distribution as seen in the TMX-U experi- 
ment. 


29492 (UCRL—92397) Electron and ion cyclotron heat- 
ing calculations in the tandem-mirror modeling code 
MERTH. Smith, G.R. (Lawrence Livermore National Lab., 
CA (USA)). 8 May 1985. Contract W-7405-ENG-48. 6p. 
(CONF-8505130—4). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85011858. 

From 6. topical conference on radio frequency plasma heat- 
ing; Pine Mountain, GA, USA (13 May 1985). 

To better understand and predict tandem-mirror experi- 
ments, we are building a comprehensive Mirror Equilibrium Radial 
Transport and Heating (MERTH) code. In this paper ‘we first de- 
scribe our method for developing the code. Then we report our 
plans for the installation of physics packages for electron- and ion- 
cyclotron heating of the plasma. 


29493 (UCRL—92619) ICRF heating of passing ions in a 
thermal barrier tandem mirror. Molvik, A.W.; Dimonte, G.; 
Campbell, R.; Barter, J.; Cummins, W.F.; Falabella, S.; 
Poulsen, P. ‘(Lawrence Livermore National Lab., CA 
(USA)). May 1985. Contract W-7405-ENG-48. 5p. (CONF- 
8505130—3). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85011854. 

From 6. topical conference on radio frequency plasma heat- 
ing; Pine Mountain, GA, USA (13 May 1985). 

Ion heating is used in the central cells of tandem mirrors to 
reduce the collisional trapping of passing ions in the end cell ther- 
mal barriers. In this paper, we reevaluate ICRF heating of the 
TMX-U central cell in two limits. The first we term isotropic, be- 
cause we impose the condition that ions heated in the perpendicular 
direction be confined for at least one 90° scattering time, thereby 
heating the passing ions. The second we call anisotropic heating. It 
uses higher ICRF power to mirror trap a majority of the ions near 
the midplane, thereby reducing the density and collisionality of 
passing ions. Anisotropic heating has the advantage of increasing 
with ICRF power, whereas isotropic heating is limited by ion colli- 
sionality. Both techniques require gas fueling near the central cell 
midplane, with an ion cyclotron resonance toward each end cell to 
heat the cold ions. 


20494 ##Experimental and 
reversed 


configurations. : 
Alamos National Laboratory, University i 
Alamos, New Mexico 87549). Physics of Fluids; 28 
1810-1815un 1985). 
tal measurements on the field-reversed configura- 
tions produced in the FRX-C device (Plasma Phys. 26, 991 (1984)] 


and toroidal field on equilibrium properties is also discussed. 


29495 Murakami density limit in tokamaks and reversed- 
field pinches. Perkins, F.W.; Hulse, R.A. ae Poe 
Laboratory, Princeton University, Princeton, New Jersey 
08544). P ysics of Fluids; 28: No. 6, 1837-1844(Jun 1985). 
Contract AC02-76CH03073. 

A theoretical upper limit for the density in an Ohmically 
heated tokamak discharge follows from the requirement that the 
Ohmic heating power deposited in the current-carrying channel 
exceed the impurity radiative cooling in this critical region. A com- 
pact summary of our results gives this limit n/sub M/ for the cen- 
tral density as n/sub M/ = [Z/sub e/ / (Z/sub e/-1)]'/sup //? n/ 
sub e/0 (B/sub T/ /1T) (im/R), where n/sub e/0 depends ly 
on the impurity species and is remarkably i it of the cen- 
tral electron temperature T/sub e/(0). For T/sub e/(0) ~1 keV, n/ 
sub e/0 = 1.5 x 10%* cm for beryllium, n/sub e/0 = 5.5 x 10% 
cm~* for oxygen, n/sub e/0 = 1.0 x 10'* cm™ for iron and, n/sub 
e/0 = 0.5 x 10" cm~? for tungsten. The results agree quantitatively 
with Murakami’s original observations. A similar density limit, 
known as the I/N limit, exists for reversed-field pinch devices and 
this limit has also been evaluated for a variety of impurity species. 


29496 Stability of high-energy particle plasmas to magne- 
tohydrodynamic-like modes. Berk, H.L.; Wong, H.V. (Insti- 
tute for Fusion Studies, The University of Texas at Austin, 
Austin, Texas 78712). Physics of Fluids; 28: No. 6, 1881- 
1894(Jun 1985). Contract FG05-80ET53088. 

The stability of symmetric mirror systems, such as tandem 
mirrors and multiple mirrors (or equivalently, bumpy tori of large 
aspect ratio), is investigated when is attempted with 
high-energy particles. The analysis is derived from a zero Larmor 
radius variational form, and the stability criteria for eikonal and 
long wavelength layer modes are obtained. For eikonal modes it is 
shown that line bending can stabilize the low |-number modes and 
together with finite Larmor radius effects discussed elsewhere, 
complete stabilization is possible. For disk-shaped plasma pressure 
profiles it is shown that currents induced by conducting walls can 
stabilize the 1 = 1 layer mode, while the higher-l layer modes re- 
quire finite Larmor radius effects for stabilization. For thin, ring- 
like pressure profiles, wall stabilization of the 1 = 1 mode cannot 
be achieved, although the line bending term reduces the core beta 
limit and the growth rate of low I-number layer modes. The cou- 
pling of the precessional mode of a plasma ring to the surface 
Alfven wave in a multiple mirror plasma is also discussed. 


Kupfer, K.; Kribel, R.E. (School of Applied and Engineer- 
ing Physics, Cornell University, Ithaca, New York 14853). 
Physics of Fluids; 28: No. 6, 1917-1921(Jun 1985). Contract 
AC02-76ET53017. 

In this paper, the radial stability of strong fast-particle rings 
trapped in a magnetic mirror field in the presence of resistive tank 
walls is investigated theoretically. The results reconfirm that the 
normal high-frequency precessional mode will occur whenever eta/ 
sub m/-+eta/sub i/m<0. Here eta/sub m/ = (R/B/sub z/)(par- 
tialB/sub z//partialr)/sub R/ is the (negative) radial field index of 
the applied mirror field and eta/sub i/m = eta/sub s/+eta/sub d/ 
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denotes the (positive) total image index with the. effective “static” 
index eta/sub s/ related to the resistively decaying (m = 0) compo- 
nent of the image fields and the "dynamic" image index eta/sub d/ 
related to the (m = 1) component of the image currents. However, 
the present analysis predicts full stability only for eta/sub m/+eta/ 
sub s/>0; in the intermediate case where eta/sub m/-+eta/sub s/ 
<0 but eta/sub m/-+eta/sub s/+eta/sub d/>0, the normal preces- 
sional mode will be stable, but a slow radial instability is predicted 
to drive the rings into the wall without much precession. It appears 
that these effects will similarly occur in other cases where stabiliza- 
tion by cylindrical walls is anticipated. 

29498 Multiple-frequency electron-cyclotron heating of 
hot-electron rings in a bumpy torus. Rasmussen, D.A.; Bige- 
low, T.S.; Batchelor, D.B.; Hillis, D.L.; Haste, G.R.; Quon, 
B.H.; Hankins, O.E. (Oak "Ridge National Laboratory, Oak 
Ridge, Tennessee 37831). Physics of Fluids; 28: No. 6, 1932- 
1936(Jun 1985). Contract AC05-840R21400. 

The use of multiple-frequency microwave power for elec- 
tron-cyclotron heating significantly increased the ring stored 
energy in the SM-1 simple mirror device. Multiple-frequency elec- 
tron-cyclotron heating (MFECH) was used on the ELMO Bumpy 
torus (EBT) in an effort to increase its hot-electron beta. No sub- 
stantial improvement in the ring parameters was observed in a 
series of two-frequency ECH experiments, with frequency separa- 
tions up to 90 MHz, in contrast to the dramatic improvement found 
in the axisymmetric SM-1 experiment. The toroidal canting of the 
EBT mirror sectors introduces asymmetries that destroy the supera- 
diabatic behavior of the energetic electrons, reduce microwave 
heating efficiency, and produce additional ring losses. These effects 
qualitatively explain the different multiple-frequency heating results 
obtained in EBT and SM-1. 


29499 Electron distribution function in a bumpy torus. 
Swain, D.W.; Cobble, J.A.; Hillis, D.L.; Richards, R.K.; 
Uckan, T. (Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37831). Physics of Fluids; 28: No. 6, 1922- 
1931(Jun 1985). Contract AC05-840R21400. 

New and improved diagnostic techniques and increased the- 
oretical understanding of electron-cyclotron heating (ECH) have 
led to a new picture of the electron distribution function in the 
ELMO Bumpy Torus (EBT). For electron energies < or =2 keV, 
the distribution function can be approximated as consisting of two 
components: a cold isotropic bulk component and a warm aniso- 
tropic tail. For typical steady-state EBT-Scale (EBT-S) operation 
(microwave power input of 100 to 150 kW) in the T-mode (the op- 
erating mode of interest for fusion experiments), bulk densities and 
temperatures of n/sub e/ = 0.5—0.7 x 10’ cm™’ and T/sub e/ < 
or =100 eV are observed, while the warm tail component has T/ 
sub e/ = 200—800 eV, and densities < or =0.4 that of the cold 
component. The non-Maxwellian nature of the distribution function 
is caused by ECH. 


29500 Nonideal magnetohydrodynamic instabilities and 
toroidal magnetic confinement. Furth, H.P. (Plasma Physics 
Laboratory, Princeton University, Princeton, New Jersey 
08544). Physics of Fluids; 28: No. 6, 1595-1611(Jun 1985). 
Contract AC02-76CH03073. 

The marked divergence of experimentally observed plasma 
instability phenomena from the predictions of ideal magnetohydro- 
dynamics led in the early 1960's to the formulation of finite-resistiv- 
ity stability theory. Beginning in the 1970's, advanced plasma diag- 
nostics have served to establish a detailed correspondence between 
the predictions of the finite-resistivity theory and experimental 
plasma behavior: particularly in the case of the resistive kink mode 
and the tokamak plasma. Nonlinear resistive-kink phenomena have 
been found to govern the transport of magnetic flux and plasma 
energy in the reversed-field pinch. The other predicted finite-resis- 
tivity instability modes have been more difficult to identify directly, 
and their implications for toroidal confinement are still unresolved. 


29501 Pressure-gradient-driven tokamak “resistive mag- 
netohydrodynamic” instability in the banana-plateau collision- 
ality regime. Callen, J.D.; Shaing, K.C. (Nuclear Engineer- 
ing Department and Physics Department, University of 
Wisconsin, Madison, Wisconsin 53706). Physics of Fluids; 28: 
No. 6, 1845-1858(Jun 1985). Contract AC05-840R21400. 


. 
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The moment equation approach to neoclassical processes is 
used to derive the linearized electrostatic perturbed flows, currents, 
and resistive MHD-like equations for a tokamak plasma. The new 
features of the resultant “neoclassical magnetohydrodynamics,” 
which requires a multiple length scale analysis for the parallel ei- 
genfunction, but is valid in the experimentally relevant banana-pla- 
teau regime of collisionality, are: (1) a global Ohm’s law that in- 
cludes a fluctuating bootstrap current resulting from the “parallel” 
electron viscous damping (at rate p/sub e/) of the poloidal flow 
due to the perturbed radial pressure gradient; (2) reduction of the 
curvature effects to their flux surface average because Pfirsch— 
Schlueter currents cancel out the lowest-order geodesic curvature 
effects: (3) an increased polarization drift contribution with B™, re- 
placed by B~?/sub Theta/ where B/sub Theta/ is the poloidal mag- 
netic field component. An electrostatic eigenmode equation is de- 
termined from delxJ = 0. For the unstable fluid-like eigenmodes, 
the new viscous damping effects dominate (by €~*/sup //*) over 
the curvature effects, but the growth rates still scale roughly like 
resistive-g or resistive-ballooning modes, y/sub p/tau/sub A/~n/ 
sup 2/3/S/sup 1/3//sub N/B/sup 2/3//sub T/ x ( p/sub e//v/sub 
e/)/sup 1/3/. Diamagnetic drift frequency corrections to these new 
modes are also discussed. 


29502 Kinetic approach to a pressure-gradient-driven to- 
kamak resistive instability in the banana regime. Shaing, 
K.C.; Callen, J.D. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831). Physics of Fluids; 28: No. 6, 1859- 
1865(Jun 1985). Contract AC05-840R21400. 

A new resistive, low-frequency (a0< <@/sub b/a ~v/sub a/ 
» where is the frequency of the mode and w/sub b/a and v/sub 
a/ are the bounce frequency and collision frequency for species a) 
instability is found in a tokamak geometry. The mode is driven un- 
stable by the parallel viscous (bootstrap) current induced by the 
radial pressure gradient. It has a growth rate :y~(w?/sub asteriske/ 
v/sub i/)'/sup //* for v/sub i/>>w/sub asteriske/, where w/sub 
asteriske/ is the electron diamagnetic drift frequency and v/sub i/ 
is the ion—ion collision frequency. The frequency dependence of 
the parallel viscosity is also derived and utilized to show that drift 
wave branches of these modes are stable, but that this new mode 
remains unstable when the diamagnetic drift effects are included. 


29503 Mode conversion and electron heating near the 
upper-hybrid resonance frequency. Smith, B.L.; Okuda, H.; 
Abe, H. (Plasma Physics Laboratory, Princeton University, 
Princeton, New Jersey 08544). Physics of Fluids; 28: No. 6, 
1772-1778@Jun 1985). Contract AC02-76CH03073. 

Mode conversion near the upper-hybrid resonance frequency 
and electron heating are studied using a one-dimensional electro- 
magnetic relativistic particle code. It is found that for a sufficiently 
small pump field Eo, E2o0/4anT/sub e/ < or ~0.01, electron heat- 
ing is localized in a region near the electron cyclotron layer where 
the pump frequency is equal to the local electron gyrofrequency. 
For stronger pump fields, electron heating takes place more or less 
uniformly across a region between the upper-hybrid resonance 
layer and the cyclotron layer. In addition, a significant fraction of 
electromagnetic energy associated with the pump is found to be re- 
flected back into the vacuum from a region in the plasma near the 
upper-hybrid resonance layer for both strong (E%0/4nT/sub e/ 
roughly-equall) and weak pumps (E70/4anT/sub e/ < <1). 


29504 Lower-hybrid wave propagation in toroidal plas- 


mas. Schuss, J.J. (Raytheon Company, Boston Post Road, 
Wayland, Massachusetts 01778). Physics of Fluids; 28: No. 6, 
1779-1782(Jun 1985). Contract AC02-78ET51013. 

The electrostatic lower-hybrid wave equation is solved in to- 
roidal geometry by expanding the wave potential as a sum.of poloi- 
dal eigenmodes and calculating their mutual coupling to first order 
in € = r/R. The resulting solutions are compared to toroidal ray 
tracing calculations. These solutions present a technique that can 
explicitly determine the evolution of the wave poloidal mode 
number spectrum over long trajectories that involve multiple passes 
of the plasma column. 
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29505 Stochastic model for lower hybrid wave scattering 
by density fluctuations. Grossmann, W.; Spigler, R. (Courant 
Institute of Mathematical Sciences, New York University, 
New York, New York 10012). Physics of Fluids; 28: No. 6, 
1783-1750Gus 1985). Contract AC02-76ER03077. 

Recent tokamak experiments have shown the presence of 
drift-wave-induced random density fluctuations localized near the 
plasma edge. These fluctuations may be treated as a random pertur- 
bation of the refractive index that appears in the scalar wave equa- 
tion obeyed by the electrostatic potential. The treatment here in- 
cludes the additional effect on density gradient fluctuations through 
a term, k/sub y/M, appearing in the wave equation, where k/sub 
y/ is the poloidal wavenumber of the incident wave and Mequiva- 
lent <@*/sub p/e>/wM/sub c/e . This additional term is shown to 
have non-négligible consequences in several cases of physical inter- 
est. By invoking the modern theory of stochastic differential equa- 
tions, various statistics of particular functionals of the potential may 
be computed. An explicit calculation of the fractional power P/sub 
t/ transmitted through the scattering region is given as a function 
of the usual parameter ¢?LS, where ¢ is the relative density fluctua- 
tion amplitude, L is the scale width of the scattering region, and S 
is the power spectral density of the fluctuations. For typical toka- 
mak parameters (€,L/a~0.01—0.1, where a is the plasma radius; k/ 
sub y//k/sub parallel/ ~0.5—1.0) the present theory predicts a P/ 
sub t/~ 10%: 50% which favorably agrees with Andrews and Per- 
kins’ [P. L. Andrews and F. W. Perkins, Phys. Fluids 26, 2537 
(1983)] radiative transfer model. 


29506 Nonlinear global Alfven eigenmodes. Brunel, F.; 
Leboeuf, J.; Mahajan, S.M. (Institute for Fusion Studies, 
The University of Te Texas at Austin, Austin, Texas 78712). 
Physical Review Letters; 54: No. 12, 1252-1255(25 Mar 1985). 
Contract AC05-76ET53036. 

Global or discrete Alfven waves have been investigated with 
a full nonlinear, three-dimensional ideal magnetohydrodynamic sim- 
ulation code. When driven strongly with an outside antenna, those 
modes grow to a very high level, 5B/B/sub T/=10%. No destabili- 
zation of the plasma is observed. These modes appear to be much 
more efficient than the ones in the continuum in absorbing the 
pump energy. 


Confinement studies of Ohmically heated plasmas 
in TFTR. Efthimion, P.C.; Bretz, N.; Bell, M. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). pp 29-42 of Plasma 
physics and controlled nuclear fusion research 1984. Pro- 
ceedings of the tenth international conference on plasma 
ae and controlled nuclear fusion research held by the 

in London, 12-19 September 1984. Vol. 1. Vienna, 

Austria; IAEA (1985). (CONF-840910—Vol.1; IAEA-CN— 
44/A-I-2). 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

Systematic scans of density in large deuterium plasmas (a = 
0.83 m) at several values of plasma current and toroidal magnetic 
field strength indicate that the total energy confinement time, 
tausub(E), is proportional to the line-averaged density n-barsub(e) 
and the limiter q. Confinement times of approximately 0.3 s have 
been observed for n-barsub(e) = 2.8 x 10’°m~* Plasma size scaling 
experiments with plasmas of minor radii a = 0.83, 0.69, 0.55 and 
0.41 m at constant limiter q reveal a confinement dependence on 
minor radius weaker than asup(1.1). The major radius dependence 
of tausub(E), based on a comparison between TFTR and PLT re- 
sults, is consistent with R? scaling. From the power balance, the 
thermal diffusivity chisub(e) is found to be significantly less than 
the INTOR value. In the a=0.41 m plasmas, saturation of confine- 
ment is due to neoclassical ion conduction (chisub(i) neoclassical 
>> chisub(e)). 


29508 Pellet 
wald, M.; Gwinn, D. 


Alcator 
(Massachusetts Inst. of Tech., Cam- 


a the tenth international cuties on plasma physics 
controlled nuclear fusion research held by the IAEA in 
London, 12-19 September 1984. Vol. 1. Vienna, Austria; 
IAEA (1985). (CONF-840910—Vol.1; IAEA-CN—44/A-I- 
3). Contract AC02-78ET51013. 

From 10. international rege persndgent coy physics and 
controlled nuclear fusion research; London, UK (12 Sep en 

Hydrogen and deuterium pellets have been injected into the 
Alcator C tokamak in a series of pellet fuelling experiments. The 
pellets, travelling at speeds close to 1000 m/s, penetrate deep into 
the discharge and efficiently fuel the plasma core. The di 
produced have highly peaked density profiles and i 
densities as high as 1 x 10'°cm™*. Global energy confinement ti 
of pellet-fuelled plasmas are found to be longer than i 
charges fuelled by gas puffing. In particular, the pellet- 
do not exhibit the saturation of confinement with density that was 
seen with gas puffing above n-barsub(e) = 2 x 10**cm™*. There is 
evidence that the improved energy confinement is due to reduced 
ion heat conduction which had shown a large anomaly with gas 
fuelling. The pellet results are consistent with Alcator scaling for 
the electrons and 1 x neoclassical ions. The best pellet discharges 
showed tausub(E) = 50 ms, Tsub(i) = 1.5 KeV, and Lawson pa- 
rameter nsub(tau) = 0.6-0.8 x 10'*s.cm~*. The average plasma pres- 
sure for these cases was 1.6 atm with peak pressure over 8 atm. An 
unexpected feature of the pellet experiments was the extremely 


that transport mechanisms approximately 100 times 

normal are operating during this period. This profile 
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to any net loss of particles or energy. 


29509 High-pressure plasma with high-power NBI heat- 
ing in Doublet III. Kitsunezaki, A.; Hirayama, T. (Japan 
Atomic Energy Research Inst.); Abe, M. (Hitachi Ltd. 
(Japan)). pp 57-66 of Plasma physics and controlled nuclear 
ion research 1984. Proceedings of the tenth international 

conference on plasma physics and controlled nuclear fusion 
research held . the in London, 12-19 tember 
1984. Vol. 1. Vienna, Austria; IAEA (1985). (CONF- 
840910—Vol.1; IAEA-CN—44/A-I-4). 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 1984). 

Elongated single-null divertor discharges with I heating 
showed good confinement, similar to the 'H-mode’ first reported by 
ASDEX. The dependence of the plasma temperature, the stored 
energy and the confinement time on the heating power, the plasma 
density and the plasma current are experimentally investigated in a 
wide range of D-III: Isub(p) = 300-900 kA, Psub(inj) <= 8 MW, 
and n-barsub(e) = (3-8) x 10'°cm™* The plasma and 
the stored energy increase almost linearly with the increase of the 
heating power up to a power maximum of 8 MW and do not show 
any saturation, so far. The global energy confinement time depends 
linearly on the line-averaged plasma density; there is no clear de- 
pendence on the plasma current. The hi measured tempera- 
tures of Tsub(iX0) approx. = 6 keV and Tsub(e)(0) approx. = 5 
keV are obtained at nsub(e)(0) approx. = 8 x 10%cm™* with 
Isub(p) = 800 kA and Psub(inj) = 7.5 MW. Deuterium beam injec- 
tion into the deuterium plasma produced a much higher stored 
energy; an energy maximum of close to 600 kJ was obtained. 


29510 Confinement of beam-heated plasmas in ISX-B. 
Murakami, M.; Edmonds, P.H. (Oak — National Lab., 
TN (USA)); Hallock, G.A. (Rensselaer Polytechnic Inst., 
Troy, NY (USA)). pp 87-100 *; an physics and oo 
trolled nuclear fusion research a of the 
tenth international conference aa plasma physics and con- 
trolled nuclear fusion research held by the IAEA in 
London, 12-19 tember 1984. Vol. 1. Vienna, Austria; 
IAEA (1985). (CONF-840910—Vol.1; IAEA-CN—44/A-II- 
2). Contract AC05-840R21400. 
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From 10. international conference on plasma physics and 
ee eee See Seely Saito Be Se roe 1984). 
Routine operation in enhanced-energy: t (or 


neutral-beam was achieved by 


H-mode) regime during injection 
modifying the PDX divertor hardware to inhibit the influx of neu- 
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mode operation. The first, a quasi-coherent fluctuation, occurred in 
-bursts at well-defined frequencies (Aw/w <= 0.1) in the range 50 
to 180 kHz, and had no obvious effects on confinement. The second 
instability, the edge relaxation (ERP), did cause deterio- 
in the global confinement time. The ERPs are characterized 
sharp spikes in the divertor plasma density, Hsub(a) emission, 
X-ray signals they appear as sawtooth-like relaxations at 
edge with an inversion radius near the separatrix. At- 
obtain high Bsub(T) in the H-mode discharges were ham- 
betray to re athenemerge re = agra tp aon 
limited the achievable Bsub(T). A study of the sta- 
the limiter L-mode and divertor H-mode discharge 
theoretical 8 boundary showed that the major disrup- 
observed there are sometimes caused by a fast growing m/n 
/1 mode with no observable external precursor oscillations. 


29512 Comparison of energy confinement in Doublet II 
limiter and divertor discharges with — beam and 
electron — heating. Burrell, K.H.; Prater, R.; Ejima, 
S. (GA Techno » Inc., San | CA \ (USA)).'pp 
139 = ae ysics and controlled 

ioe aces of the tenth aeeeeinaaal saaiee. 
cace on lasma physics and controlled nuclear fusion re- 
by the IAEA in London, 12-19 ber 1984. 
vol 1. Vienna, Austria; IAEA (1985). (CONF-840910— 
Vol.1; IAEA-CN—44/A-II-5). 
From 10. international conference on 
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divertor configurations, heated by Ohmic, neutral beam injection 
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(NBD), and electron cyclotron heating (ECH) methods. Line-aver- 
aged density plays no role in confinement in any type of discharge 
for densities above 2x10'°m~*. Toroidal field affects confinement 
only in Ohmic divertor discharges. Current is the key variable in 
ECH and NBI discharges: confinement time increases linearly. with 
current. The similarity of the density and current scaling in NBI 
and ECH cases argues strongly that these scalings are properties of 
the auxiliary-heated plasmas in general and are not heating method 
specific results. Configuration also affects confinement: expanded 
boundary divertor discharges show superior confinement for all 
three heating methods. Finally, the functional form of the variation 
of stored energy with input power in NBI discharges suggests that 
confinement time is approaching a new, power-independent value 
at high input power. 


29513 Adiabatic toroidal compression and free-expansion 
in TFTR. Tait, G.; Bell, M.G. (Princeton Univ., 
NJ (USA). Plasma Physics Lab.); Bell, J. (Oak Ridge Na- 
tional Lab., TN (USA)). pp 141-153 of Plasma physics and 
controlled nuclear fusion research 1984. Proceedings of the 
tenth international conference on plasma physics and con- 
trolled nuclear fusion research held by the IAEA in 
London, 12-19 September 1984. Vol. 1. Vienna, Austria; 
iy (1985). (CONF-840910—Vol.1; IAEA-CN—44/A- 
From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 
Major-radius compression of Ohmically heated discharges in 
TFTR has produced increases in both density and ion temperature 
nearly in accordance with adiabatic scaling, along with smaller in- 
creases in electron temperature. Partial compression experiments 
have removed the plasma edge from limiter contact so that the free 
expansion of a tokamak plasma could be studied. During this phase 
the suspension of the normal processes of recycling and plasma 
edge cooling permits a transient inversion of the usual relationship 
between the temperature and density profile widths. Strongly en- 
hanced particle transport and degraded energy confinement have 
been measured under these conditions. 


29514 Tests of beta limits as a function of plasma shape 
in Doublet III. Stambaugh, R.D.; Moore, R.W.; Bernard, 
L.C. (GA Technologies, Inc., San Diego, CA (USA)). pp 
217-227 of Plasma physics and controlled nuclear fusion re- 
search 1984. Se of the tenth international confer- 
ence on physics and controlled nuclear fusion re- 
search held by t by the TABA i in London, 12-19 September 1984. 
Vol. 1. Vienna, Austria; IAEA (1985). (CONF-840910— 
Vol.1; IAEA-CN—44/A-IV-2). 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

The D-III experiment has fully explored the potential of the 
generic D-shaped plasma in Asub(T) for elongation kappa from 1.0 
to 1.6 and triangularity delta from -0.1 to 0.9. The results show a 
disruptive Ssub(T) limit given by Bsub(T(%) <= 3.5 I(MA)/ 
a(m)B(T) in good agreement with recent theoretical work on ideal 
ballooning and/or external kink modes. A hard disruptive limit to 
the operating current in Ohmic diverted plasmas was found at I/aB 
= 1.05. Plasma stability improved as the thickness of the closed 
field line plasma mantle was increased. Clear evidence for the ex- 
ternal m = 2,n = 1 kink as the cause of some disruptions was 
found. High n,3 <= n <= 5, modes have been observed near the 
Bsub(T) limit. 


29515 Studies of bean-shaped tokamaks and beta limits 
for reactor design. Okabayashi, M.; Beiersdorfer, P.; Bol, K. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). pp 229- 
238 of Plasma physics and controlled nuclear fusion re- 
search 1984. oe of the tenth international confer- 
ence on — physics and controlled nuclear fusion re- 
search held by the IAEA i in London, 12-19 September 1984. 
Vol. 1. Vienna, Austria; IAEA (1985). (CONF-840910— 
Vol.1; LAEA-CN—44/A-IV-3). 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

Recent progress in the theoretical understanding of MHD 
stability has accelerated the optimization of high-8 tokamaks by su- 
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perimposing strong non-circularity, particularly by indenting the 
plasma on the small-major-radius side. At moderate to large aspect 
ratio, strong indentation can provide controlled access into the 
second stability regime of ballooning modes as well as stabilize in- 
ternal n=1 kink modes. To explore this approach experimentally 
the divertor tokamak PDX has been converted into PBX, the 
Princeton Beta Experiment. Strongly indented plasmas have been 
successfully formed, and with separatrix-limited plasmas the H- 
mode confinement regime is obtained during neutral-beam heating. 
While detailed studies of the dependence of various parameters on 
the plasma configuration have just begun, operation with bean- or 
Dee-shaped plasmas has produced f-values higher than those 
achieved in PDX (Part A). Another approach toward high 8 is to 
combine non-circularity with low aspect ratio, thus raising the 
limits of the first stability region. Theoretical results from this ap- 
proach are reported in Part B. 


29516 Neutral-beam heating in TFTR - projections and 
initial results. Eubank, H.P.; Bell, J.; Bell, M.G. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). pp 303-318 of 
Plasma physics and controlled nuclear fusion research 1984 
Proceedings of the tenth international conference on plasma 
physics and controlled nuclear fusion research held by the 
IAEA in London, 12-19 September 1984. Vol. 1. Vienna, 
Austria; IAEA (1985). (CONF-840910—Vol.1; IAEA-CN— 
44/A-V-3). 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 1984). 

The first neutral-beam line of TFTR has recen y been com- 


missioned. The TFTR neutral-beam heating system, its present per- 
formance and ultimate operating parameters are briefly described. 
To investigate future modes of operation of TFTR, extensive 
plasma modelling studies using the BALDUR 1-D transport model- 
ling code have been performed. The results of these studies are pre- 
sented in the light of recently formulated scaling laws and A-limits. 
In the last few weeks, the first low-power neutral-beam injection 
experiments on TFTR have begun (Psub(inj)<1.5 MW); the initial 
results are reported here. 


29517 Ion cyclotron heating experiments in PLT. Mazzu- 
cato, E.; Bell, R.; Bitter, M. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). pp 433-442 of Plasma physics and 
controlled nuclear fusion research 1984. Proceedings of the 
tenth international conference on plasma physics and con- 
trolled nuclear fusion research held by the IAEA in 
London, 12-19 September 1984. Vol. 1. Vienna, Austria; 
IAEA (1985). (CONF-840910—Vol.1; IAEA-CN—44/F-I- 
2). Contract AC02-76CH03073. 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

Results from ICRF heating experiments in the D-*He minor- 
ity regime on the PLT tokamak are reported. At the highest cou- 
pled radiofrequency power of 2.6 MW, a central ion temperature of 
3.6 keV has been measured in plasmas with a central density of 5 x 
107°cm~*. The central value of the electron temperature is strongly 
modulated by the sawtooth internal relaxation and reaches values in 
excess of 3 keV. No deterioration of the ion heating efficiency has 
been found in the investigated range of plasma parameters. 


29518 Lower hybrid heating, current drive and ion cyclo- 
tron heating experiments on Alcator C and Versator II toka- 
maks, Porkolab, M.; Blackwell, B.; Bonoli, P. (Massachu- 


setts Inst. of Tech., Cambridge (USA). Plasma Fusion 
Center). pp 463-472 of Plasma physics and controlled nucle- 
ar fusion research 1984. Proceedings of the tenth interna- 
tional conference on plasma physics and controlled nuclear 
fusion research held by the IAEA in London, 12-19 Sep- 
tember 1984. Vol. 1. Vienna, Austria; IAEA (1985). 
(CONF-840910—Vol.1; IAEA-CN—44/F-II-1). 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

Lower hybrid electron Landau heating experiments have 
been carried out on the Alcator C tokamak at densities 0.8 x 1074 < 
or approx. n-bar(cm™*) < or approx. 1.7 x 10*4, and at B = 7 to 11 
T. With use of SiC-coated graphite limiters, on injection of 850 kW 
of power at a density of n-barsub(e) approx.= 1.3 x 10'*cm™® in 
deuterium, typical temperature increases of ATsub(i) approx.= 0.7 
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keV, ATsub(e) approx.= 1.0 keV were observed. Current drive 
and ramping experiments have also been carried out at densities 
10** < or approx. n-barsub(e)(cm™*) < or approx. 104 The maxi- 
mum current drive efficiency, defined as eta=n- 
bar(10?*cm~*)I(MA)R(m)/P(MW), was eta approx.= 0.12 at B=10 
T and eta approx.= 0.08 at B=8 T. Current ramping experiments 
have resulted in ramping rates of AI/At approx.= 400 kA/s with 
Psub(rf) approx.= 860 kW at a density of n-barsub(e) approx.= 3.0 
x 10%cm~*. Initial results from the Alcator C 180 MHz, 0.5 MW 
ICRF heating programme are reported. Significant heating results 
were obtained in the hydrogen minority regime: on injection of 400 
kW of radiofrequency power, the ion temperature rose by as much 
as 600 eV at a density of n-barsub(e) < or approx. 1.9 x 10"*cm™*. 
In Versator II, during lower hybrid current drive experiments the 
global particle confinement increased by approximately a factor of 
two above the Ohmic discharge value when the Parail-Pogutse 
electron tail instability was stabilized. 


29519 Lower hybrid current ramp-up in the PLT toka- 
mak, Motley, R.; Bell, R.; Bernabei, S. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). pp 473-478 of Plasma physics 
and controlled nuclear fusion research 1984. Pr of 
the tenth international conference on plasma physics and 
controlled nuclear fusion research held by aa IAEA in 
London, 12-19 September 1984. Vol. 1. Vienna, Austria; 
IAEA (1985). (CONF-840910—Vol.1; IAEA-CN—44/F-II- 
2). Contract AC02-76CH03073. 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

A study of radiofrequency current ramp-up in the PLT toka- 
mak is reported. The plasma current was first raised to 200-300 kA 
by the Ohmic heating transformer, and the current in the trans- 
former primary circuit was then held constant to remove the OH 
drive. After the current fell below 200 kA, up to 300 kW of the 
toroidally directed RF power at 800 MHz was transmitted into the 
PLT plasma via a 6-element phased waveguide array. Current 
ramp-up rates between 0 and 120 kA/s for a 0.35 s time interval 
((1/2-1/3)L/R time) were measured at densities between 2 and 
4x10cm~® It is estimated that about 20% of the RF energy intro- 
duced into the vacuum vessel was converted into poloidal magnetic 
field energy, LI?/2, where L approx.= 3 yH is the total inductance 
of the plasma current loop. This conversion ratio should depend on 
a variety of factors, including the percentage of RF power ab- 
sorbed by resonant electrons and the magnitude of the back current 
induced by the changing poloidal flux LI. The high ramp-up effi- 
ciencies are predicted theoretically in the regime in which the PLT 
ramp-up experiments operate, i.e. where the phase velocity of the 
waves is approximately equal in magnitude to the runaway velocity 
due to the back voltage. Comparison of the raw data with theory 
suggests that about 1/2 to 3/4 of the incident RF power is ab- 
sorbed by resonant high-velocity electrons. 


29520 Theoretical studies of lower hybrid current drive 
and ion cyclotron heating in tokamaks. Perkins, F.W.; Valeo, 
E.J.; Eder, D.C. (Princeton Univ., NJ (USA). Plasma Phys- 
ics Lab.). pp 513-521 of Plasma physics and controlled nu- 
clear fusion research 1984. Proceedings of the tenth interna- 
tional conference on plasma physics a controlled nuclear 
fusion research held by the IAEA in London, 12-19 Sep- 
tember 1984. Vol. 1. Vienna, Austria; IAEA (1985). 
(CONF-840910—Vol.1; IAEA-CN—44/F-III-1). 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

A computational model for PLT lower hybrid current drive 
and ramp-up experiments combines a parallel velocity Fokker- 
Planck treatment of lower hybrid current drive with minor radius 
flux diffusion and toroidal ray-tracing wave propagation. Computa- 
tional and experimental results are in good accord. Analytic solu- 
tions of the two-dimensional velocity space (vsub(perpendicular), 
vsub(parallel)) diffusion problem give values of the current drive 
parameter J/Psub(d), which agree with numerical results, both rela- 
tivistically and non-relativistically. Turning to ICRF heating, two 
new all-metal antenna designs will permit power flux up to 10 
kW.cm™~?. A full wave solution to the magnetosonic wave equation, 
based on the parabolic method, yields cylindrical convergence and 
treats the diffraction limitation on intensity correctly. Mode conver- 
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sion with energy absorption has been added to the BALDUR 
ICRF modelling code. A Fokker-Planck treatment of high-energy 
ion tail formation by ICRF finds that enhanced thermonuclear reac- 
tivity can occur. 


29521 Fusion theory and computer simulation at UCLA. 
Antani, S.; Dawson, J.M.; Decyk, V.; Fried, B.D.; Lin, T.; 
Morales, GJ. (California Univ., Los Angeles (USA). Center 
for Plasma Physics and Fusion eering); LeBoeuf, J.N. 
(Texas Univ., Gaia (USA). Inst. for Fusion Studies); Rat- 
liff, S.T. (Lockheed-California Co., Burbank (USA)). pp 
655-663 = Plasma physics and controlled nuclear fusion re- 
— 984. oon of the tenth international confer- 

ones physics and controlled nuclear fusion re- 
ak held by the IAEA in London, 12-19 September 1984. 
Vol. 1. Vienna, Austria; IAEA (1985). (CONF-840910— 
Vol.1; IAEA-CN—44/F-IV-9). 

From 10. international conference on plasma physics and 
controlled nuclear fusion researc pLontes, UK (12 aoe 1984). 

A number of problems ican of under study by the 
UCLA plasma theory and computer s aouinie programs are sum- 
marized: (1) Generation of Bernstein modes from noise fluctuations 
during ICRF heating. This is an analytic study of the non-linear 
interaction of a fast Alfven wave with fluctuations and how it af- 
fects electron and ion heating. (2) Simulation of high powered 
Doppler-shifted gyrotrons. This is a particle simulation of Doppler- 
shifted ms and predicts saturation powers and efficiencies. 
(3) Simulation of absorption of ECRH and upper hybrid waves. 
Particle codes in 1-2/2 and 2-1/2 dimensions are used to examine in 
detail the absorption processes for ECRH and upper hybrid waves. 
Conversions of the waves into Bernstein waves, the electron energy 
absorption as a function of space, and changes of the absorption 
and reflection coefficients with time are calculated. (4) Computer 
simulation of lower hybrid current drive. A 2-1/2-dimensional 
bounded code is used to study processes associated with lower 
hybrid current drive. Included are anomalous relaxation of the fast 
electron tail pulled out by the radiofrequency. (5) Simulation of 
generalized toroidal cusp configuration. A number of possible 
modifications of the TCX device are simulated including the use of 
helical cusps and addition of toroidal fields. Particle orbits are cal- 
culated as well as the dependence of the electron and ion currents. 
Simple physical calculations are shown to account for the results. 


29522 Tokamaks: turbulence and first test of an ergodic 
magnetic limiter. Brower, D.L. (California Univ., Los Ange- 
les (USA)); Bengtson, R.D.; Gentle, K.W. (Texas Univ., 
Austin (USA). Fusion Research Center). pp 273-280 of 
Plasma physics and controlled nuclear fusion research 1984. 
of the tenth international conference on plasma 
physics and controlled nuclear fusion research held by the 
IAEA in London, 12-19 tember 1984. Vol. 1. Vienna, 
Austria; IAEA (1985). (CONF-840910—Vol.1; IAEA-CN— 
44/A-IV-6). 
From 10. international conference on plasma physics and 
—— nuclear fusion research; London, UK (12 Sep 1984). 

The characteristics of the ubiquitous low-frequency turbu- 
lence in tokamaks have been examined in an extensive set of experi- 
ments using far infra-red scattering to measure the full spectrum, 
S(ksub(perpendicular),w), of density fluctuations throughout the 
plasma in the TEXT tokamak and using sets of probes to measure 
the structure of both density and potential fluctuations at the edge 
of TEXT and continuing into the interior in the smaller Caltech to- 
kamak. Scattering experiments reveal a broad frequency spectrum 
of fluctuations which show clear dispersion in ksub(theta), propa- 
gating in the electron diamagnetic direction with phase velocity 
approx. 2-3vsub(De), but no ksub(r) dispersion. The wavelength 
spectrum is peaked at ksub(perpendicular)rhosub(s)<0.5. The fluc- 
tuations show marked spatial asymmetries. The amplitude rises 
toward the outside; probes show n-tilde/n of 20-80% at the periph- 
ery. Probes reveal complex turbulent structures with statistical 
properties matching those from scattering which reverse apparent 
propagation direction at the limiter. Density and potential fluctua- 
tions are related to drive an outward radial flux. The Ergodic Mag- 
netic Limiter (EML) on TEXT, created with eight modular coils 
which impose a helical magnetic perturbation, m/n, of 7/2 or 7/3, 
is designed to explore the effects of an EML and study heat trans- 
port in an ergodic layer. Experiments have demonstrated that a 
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small resonant perturbation with a fractional amplitude of approx. 
10-* creates a stable ergodic magnetic layer and substantially modi- 
fies the heat flow pattern to the limiter. 


29523 Effects of q and high beta on tokamak stability. 
Brickhouse, N.S.; Callen, J.D.; Dexter, R.N. (Wisconsin 
Univ., Madison (USA)). pp 385-392 of Plasma physics and 
controlled nuclear fusion research 1984. Proceedings of the 
tenth international conference on plasma physics and con- 
trolled nuclear fusion research Pag by the IAEA in 
London, 12-19 September 1984. Vol. 1. Vienna, Austria; 
IAEA (1985). (CONF-840910—Vol.1; IAEA-CN—44/A- 
VI-2). 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

In the Columbia University Torus II tokamak, plasmas have 
been studied with volume-averaged toroidal beta values as high as 
15%. Experimental equilibria have been compared with a 2-D free 
boundary MHD equilibrium code PSEC. The stability of these 
equilibria has been computed using PEST, the predictions of which 
are compatible with an observed instability in Torus II which may 
be characterized as a high toroidal mode number ballooning fluctu- 
ation. In the University of Wisconsin Tokapole II tokamak, disrup- 
tive instability behaviour is investigated, with plasma able to be 
confined on closed magnetic surfaces in the ‘scrape-off region’, as 
the ‘cylindrical’ edge safety factor is varied from q approx.= 3 to q 
approx.= 0.5. It is observed that at qsub(a) approx.= 3 major dis- 
ruption activity occurs without current terminations; at qsub(a) < 
or approx. 2 well-confined plasmas are obtained without major dis- 
ruption; and at qsub(a) approx.= 0.5 only partial reconnection ac- 
companies minor disruptions. 


29524 Method and apparatus for maintaining equilibrium 
in a helical axis stellarator. Reiman, A.; Boozer, A. (to to 
Dept. of Energy). US Patent Application 6-666,585. 31 Oct 
1984. 15p. Contract AC02-76CH03073. 

Apparatus for maintaining three-dimensional MHD equilibri- 
um in a plasma contained in a helical axis stellarator includes a res- 
onant coil system, having a configuration such that current there- 
through generates a magnetic field cancelling the resonant magnetic 
field produced by currents driven by the plasma pressure on any 
given flux surface resonating with the rotational transform of an- 
other flux surface in the plasma. Current through the resonant coil 
system is adjusted as a function of plasma beta. 


29525 System and method of operating toroidal magnetic 
confinement devices. Chance, M.S.; Jardin, S.C.; Stix, T.H.; 
Grimm, R.C.; Manickam, J.; Okabayashi, M. (to Dept. of 
Energy). US Patent Application 6-645,725. 30 Aug 1984. 
39p. Contract AC02-76CH03073. 

This invention pertains to methods and arrangements for at- 
taining high beta values in plasma confinement devices. More spe- 
cifically, this invention pertains to methods for accessing the second 
stability region of operation in toroidal magnetic confinement de- 
vices. 


29526 Inverse plasma equilibria. Hicks, H.R.; Dory, 
R.A.; Holmes, J.A. (Oak Ridge National Lab., TN (USA)). 
Computer Physics Reports; 1: No. 7/8, 373-388(Aug-Sep 
1984). (CONF-8309137—). Contract W-7405-ENG-26. 

From 2. European workshop on computational problems in 
the calculation of MHD equilibria; Wildhaus, Switzerland (12 Sep 
1983). 

In inverse equilibrium models, space variables are deter- 
mined as functions of magnetic variables using the usual magneto- 
hydrodynamic (MHD) equations. Inverse equilibrium codes have 
been developed for two- and three-dimensional (2-D and 3-D) 
problems using finite differences, finite elements, and expansion 
techniques; these will be reviewed briefly here under the unifying 
theme of choice of constraints made to define the generalized poloi- 
dal angle. We illustrate in some detail a 2-D inverse equilibrium 
solver constructed to analyze tokamak configurations and stellara- 
tors (the latter in the context of the average method). To ensure 
that the method is suitable, not only to determine equilibria, but 
also to provide appropriately represented data for existing stability 
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codes, it is important to be able to control the Jacobian, D identical 
delta(R,Z)/delta(rho, THETA). The form chosen is D = 
Jsub(o)(rho)Rsup(i)rho, where rho is flux surface label and | is an 
integer. The initial implementation is for a fixed conducting wall 
boundary, but the technique can be extended to a free-boundary 
model. 


29527 Non-ideal equilibria: Calculations of ambipolar and 
magnetostatic confinement in tandem mirrors. Anderson, 
D.V. (Lawrence Livermore National Lab., CA (USA). Na- 
tional Magnetic Fusion Energy Computer ‘Center) Comput- 
er Physics Reports; 1: No. 7/8, 47 464(AupSep 1984). 
(CONF-8309137—). Contract W-7405-ENG-48. 

From 2. European workshop on computational problems in 
the calculation of MHD equilibria; Wildhaus, Switzerland (12 Sep 
1983). 

, We review the numerical calculations of non-ideal MHD 
equilibria; we study anisotropic plasma configurations that might 
occur in open field line devices. We restrict out attention to tandem 
mirrors for which we review the theoretical models, numerical 
methods and some computed results of several equilibrium studies. 
Though not emphasized some other open ended systems are ad- 
dressed in the sense that many of them are special cases of the gen- 
eral tandem mirror. In addition to the complication of anisotropy, 
other difficulties are encountered that are not usually found in to- 
roidal devices. Lack of 2-D symmetry, the coexistence of several 
distinct plasma species, and the complicated structure of the magne- 
tostatic and electrostatic fields are among these. 
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REFER ALSO TO CITATION(S) 26625, 26625, 28056, 28066, 28290, 28422, 
28478, 29295, 29359, 29488 


29528 (CEA-CONF—7440) Design of the helium refriger- 
ator for TORE SUPRA. Gistau, G.M.; Claudet, G. (CEA 
Centre d’Etudes Nucleaires de Grenoble, 38 (France)). 
1984. 4p. (CONF-840705—10). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE85751559. 

From 10. international conference on cryogenic engineering; 
Espoo, Finland (31 Jul 1984). 

The special cryogenic requirements of TORE SUPRA have 
called for novel solutions. Pumping the 1,75 K (13 mb) helium bath 
is achieved by the use of a pair of centrifugal pumps operating at 
very low temperature, backed up by liquid rings pumps at room 
temperature. Four oil-lubricated screw compressors mounted in 
series-parallel form the main cycle helium compression set. The 
Joule-Thomson expansion valve is replaced by a mechanical expan- 
sion engine working with a bi-phase exhaust. The control of the re- 
frigeration system is entirely automatic. 


29529 (CLM-P—-718) Conceptual design of an electricity 
generating tritium eee blanket sector for INTOR/NET. 
Bond, A. (UKAEA Culham Lab., Abingdon). 1984. 435p. 
NTIS (US Sales Only), PC A19/MF AOl. File Number 
DE85701175. 

To be published as NET-23. 

A study is made of a fusion reactor power blanket and its 
associated equipment with the objective of producing a conceptual 
design for a blanket sector of INTOR, or one of its national var- 
iants (e.g. NET), from which electricity could be generated simul- 
taneously with the breeding of tritium. 


29530 (CONF-850310—90) Magnetics calculations for an 
ELMO Bumpy square. Santoro, R.T.; Uckan, N.A:; 
Schmidt, R.J. (Oak Ridge National Lab., TN (USA); 
McDonnell Douglas Astronautics Co., St. Louis, MO 
(USA)). 1985. Contract AC05-840R21400. 2p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85011438. 

From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

Advanced ELMO Bumpy Torus (EBT) concepts have been 
studied in an effort to determine the potential for new and different 
concepts as confinement experiments or as reactors. Several mag- 
netic configurations based on the EBT confinement concept were 
developed including the ELMO Bumpy Square (EBS). The EBS 
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was selected as a possible candidate for near-term study because of 
its potential for resolving critical EBT issues, for its desirability as a 
reactor, and for anticipated contributions to the physics and tech- 
nology of fusion. This paper summarizes magnetics calculations that 
were carried out in support of studies to assess the merits of an 
EBS. 


29531 (CONF-850310—91) Monte Carlo and discrete or- 
dinates calculations of 14-MeV neutrons streaming through a 
stainless-steel duct (L/D = 4.6): comparison with experiment. 
Santoro, R.T.; Barnes, J.M.; Alsmiller, R.G. Jr.; Drischler, 
J.D. (Oak Ridge National Lab., TN (USA)). 1985. Contract 
AC05-840R21400. 2p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE85011423. 

From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

Integral experiments are being carried out at the Oak Ridge 
National Laboratory to measure neutron and gamma-ray energy 
spectra from ~ 14 MeV neutrons streaming through cylindrical 
ducts imbedded in concrete. These data are being used to validate 
radiation transport code and nuclear data libraries that are being 
used to calculate nuclear streaming through the penetrations that 
are found in fusion reactor blanket and shield assemblies. In this 
paper, measured and calculated neutron and gamma-ray energy 
spectra from ~ 14 MeV neutrons streaming through a stainless- 
steel duct having a length-to-dia ratio of 4.6 are compared as a 
function of detector location relative to the mouth of the duct. The 
length of the duct is 1.45 m. 


29532 (CONF-850310—92) Shield design for next-genera- 
tion, low-neutron-fluence, superconducting tokamaks. Lee, 
V.D.; Gohar, Y. (Oak Ridge National Lab., TN (USA); Ar- 
gonne National Lab., IL (USA)). 1985. ‘Contract AC05- 
840OR21400. 6p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE85011409. 

From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

A shield design using stainless steel (SST), water, boron car- 
bide, lead, and concrete materials was developed for the next-gen- 
eration tokamak device with superconducting toroidal field (TF) 
coils and low neutron fluence. A device such as the Tokamak 
Fusion Core Experiment (TFCX) is representative of the tokamak 
design which could use this shield design. The unique feature of 
this reference design is that a majority of the bulk steel in the shield 
is in the form of spherical balls with two small, flat spots. The balls 
are purchased from ball-bearing manufacturers and are added as 
bulk shielding to the void areas of built-up, structural steel shells 
which form the torus cavity of the plasma chamber. This paper de- 
scribes the design configuration of the shielding components. 


29533 (CONF-850310—93) Erosion tests of materials by 
energetic particle beams. Schechter, D.E.; Tsai, C.C.; Sluss, 
F.; Becraft, W.R.; Hoffman, D.J. (Oak Ridge National Lab., 
TN (USA)). 1985. Contract AC05-840R21400. 5p. NTIS, 
PC A02. File Number DE8501 1406. 

From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

The internal components of magnetic fusion devices must 
withstand erosion from and high heat flux of energetic plasma par- 
ticles. The selection of materials for the construction of these com- 
ponents is important to minimize contamination of the plasma. In 
order to study various materials’ comparative resistance to erosion 
by energetic particles and their ability to withstand high heat flux, 
water-cooled copper swirl tubes coated or armored with various 
materials were subjected to bombardment by hydrogen and helium 
particle beams. Materials tested were graphite, titanium carbide 
(TiC), chromium, nickel, copper, silver, gold, and aluminum. De- 
tails of the experimental arrangement and methods of application or 
attachment of the materials to the copper swirl tubes are presented. 
Results including survivability and mass losses are discussed. 


29534 (CONF-850310—94) Fusion Power Demonstration 
(FPD) maintenance and disassembly considerations. Spampin- 
ato, P.T. (Oak Ridge National Lab., TN (USA)). 1985. Con- 
tract AC05-840R21400. 6p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85011413. 
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From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

The Fusion Power Demonstration study is the development 
of a tandem mirror reactor design that follows the operation of the 
Mirror Fusion Test Facility. It is a power-producing device utiliz- 
ing the deuterium-tritium fuel cycle; hence, much of its mainte- 
nance must be accomplished remotely because of neutron-induced 
gamma activation. This paper discusses the maintenance philosophy 
adopted and its impact on the device configuration and examines 
some of the specific requirements of scheduled and unscheduled 
component replacements. This work is being used for the next 
phase of mirror reactor concepts: the Mini-Mars reactor study. 


29535 (CONF-850310—95) Comparison of all-remote and 

access maintenance operations for INTOR. Spam- 

P.T.; Finn, P.A.; Gohar, M.Y.; Stasko, R.R. (Oak 

National Lab., TN (USA); Argonne National Lab., 

SA); Ontario Hydro, Toronto (Canada)). 1985. Con- 

tract AC05-840R21400. 6p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE85011412. 


From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

The INTOR reference design was developed to permit limit- 
ed maintenance operations external to the reactor in a “hands-on” 
mode; all internal operations would be remotely accomplished. The 
design embodies those requirements for shielding, tritium contain- 
ment and cleanup, and confinement of contaminated particulate 
matter to permit personnel access. The cost reflects these require- 
ments, at least first order. The impact of personnel access on the 
reactor design and its costs are cause to reexamine the maintenance 
approach on which much of the present configuration is based. The 
purpose of this study is to compare the benefits and costs associated 
with personnel access maintenance procedures to those associated 
with all-remote maintenance procedures and to identify modifica- 
tions to the baseline design that could enhance maintenance oper- 
ations. 


29536 (CONF-850310—98) Experimental measurements 
of the ion cyclotron antennas’ coupling and rf characteristics. 
Hoffman, D.J.; Baity, F.W.; Becraft, W.R.; Caughman, 
J.B.0.; Owens, z. L. (Oak Ridge National Lab., TN (USA)). 
1985. Contract ACO05-840R21400. 26p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE8501 1569. 

From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

The rf coupling capabilities and characteristics of various an- 
tennas have been measured. The tested antenna configurations in- 
clude the simple loop antenna operated at resonant lengths as used 
on Alcator-C, the cavity antenna proposed for Doublet III-D and 
the resonant double loop, asymmetric resonant double loop, and U- 
slot antennas. Models of the voltage, magnetic fields outside the 
structure, and current have been correlated with the measurements 
made on these antennas. From these measurements and from typical 
observations of ICRH coupling in tokamaks, we are studying 
power and frequency limitations on each antenna and the causes of 
the limitations. A comparison of the technology, performance, and 
power limitations of each type of antenna is presented. 


29537 (CONF-850310—100) Compact DT fusion spheri- 
cal tori at modest field. Peng, M.; Borowski, S.K.; Dalton, 
G.R.; Gorker, G.E.; Hamilton, W.R.; Kunselman, M.H.; 
Lee, V.D.; Reid, R.L.; Selcow, E.C.; Uckan, N.A. (Oak 
Ridge National Lab., TN (USA)). 1985. Contract AC05- 


840R21400. 19p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE8501 1568. 

From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

A spherical torus is obtained by retaining only the indispen- 
sable components on the inboard side of a tokamak plasma. It fea- 
tures an exceptionally small aspect ratio (around 1.5), a naturally 
elongated, D-shaped plasma cross section (2 to 1 elongation), and 
ramp-up and maintenance of the plasma current primarily by ad- 
vanced methods. It takes on the spherical shape with a modest hole 
through the center, suggesting the name. 
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29538 (CONF-8503138—1) Data base workshop: avail- 
ability/reliability modeling . Keeton, D.C. (Oak Ridge Na- 
tional Lab., TN (USA)). 1985. Contract AC05-840R21400. 
23p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE85011570. 

From Data base workshop; Rockville, MD, USA (28 Mar 
1985). 


29539 (DOE/ER/52076—11) EPFL (Swiss) fusion-fission 
hybrid experiment. Progress report No. 10, March 1-July 31, 
1984, Woodruff, G.L. (Washington Univ., Seattle (USA). 
Dept. of Nuclear Engineering). 30 Sep 1984. Contract 
AT06-82ER52076. 15p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85011465. 

An experiment was performed at EPFL in which neutron 
spectra from the Haefely neutron source were measured with a 
high resolution neutron telescope. Measurements were performed at 
distances of 86, 106, and 126 cm from the Haefely source. The 
spectra include a dominant D-T peak at about 14 MeV and a small- 
er and broader peak at about 12.3 MeV. Monte Carlo calculations 
were performed with the MCNP code in which the experimental 
configuration was modelled. The detailed model of the Haefely 
source was used for these calculations. 


29540 (DOE/ER/52105—T2) Key issues of fusion nucle- 
ar technology development (FINESSE). Morgan, G.D. (Cali- 
fornia Univ., Los Angeles (USA)). 17 May 1985. Contract 
AS03-84ER52105. 90p. NTIS, PC A0S5/MF A01; 1; GPO 
Dep. File Number DE85012599. 

This meeting discussed the following topics: (1) liquid metal 
blankets, (2) solid breeder blankets, (3) tritium processing and 
vacuum systems, (4) plasma-interactive components, (5) radiation 
shield, (6) fusion test facilities, and (7) test plan scenarios and costs. 
(MOW) 


29541 (EUR-CEA-FC—1217) Radiant heat exchange 
measurements for Tore Supra. Chatain, D.; Disdier, F.; 
Gauthier, A.; Raffin, M.; Renaud, M. (Association Euratom- 
CEA, Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Dept. de Recherches sur la Fusion Controlee). 
Mar 1984. 38p. (In French). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE85751051. 

In order to minimize the energy consumption of the low 
temperature cryogenic system connected to the superconducting 
magnet of TORE-SUPRA, heat exchange from thermal radiation 
between the vacuum vessels and the thermal shields has been stud- 
ied. Accordingly large scale cold and hot walls of T.S. have been 
simulated in a model with reduced dimensions. In this model, the 
experiment consists in the measurement of the thermal radiated 
power between two concentric cylindrical surfaces of stainless steel 
under vacuum conditions. The temperature of the external cylinder 
was kept constant at 80 K. The internal cylinder was bakeable up 
to 250°C. Various surface treatments were applied on the two cyl- 
inders (mechanical polishing and metal deposition of Al, Ag, Ni). 


29542 (EUR-CEA-FC—1219) Test of the JET TFR an- 
tenna. (Association Euratom-CEA, Centre d’Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Dept. de Re- 
cherches sur la Fusion Controlee). Mar 1984. . NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE85751052. 

This paper describes the JET TFR antenna designed for 
launching ICRF waves in TFR from the low magnetic field side of 
the torus, and the main experimental observations on the plasma- 
wave interaction. Compared to a first design of a similar antenna, 
this includes new features. Such as carbon lateral protections and a 
thick Faraday screen similar to the one which will be mounted on 
the JET antennas. Experiment shows such a screen does not limit 
the coupling efficiency of the magnetosonic wave in the plasma, the 
loading resistance being comparable to the one predicted by theory 
assuming an ideal Faraday shield. With this system, the power cou- 
pled reached 600 kW. In the minority regime and for a central elec- 
tron density around 10'* cm~%, the ion heating efficiency reaches 
0.6 - 0.7 eV/kW for RF power up to 350 kW, 0.5 eV/kW at 600 
kW. As expected for a low field side antenna, no appreciable elec- 
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tron heating is observed in the mode conversion regime. Spectros- 
copic measurements show that, in all regimes, the RF pulse from 
JET-TFR antenna introduces a significance amount of both high 
and low Z impurities: at the end of a 300 kW - 100 ms RF pulse, 
the total power radiated by the metallic impurities reaches 75 - 150 
kW. Although the mechanisms responsible for such generation of 
metal in the plasma remain nuclear, a direct plasma wave interac- 
tion in the scrape-off layer of the Tokamak discharge is probably a 
determining factor. 


29543 (EUR-CEA- a Increased understanding of 
recycling in tokamaks by mass spectrometry; principle and 

in TFR. Terreault, B. (Association Euratom- 
CEA, Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Dept. de Recherches sur la Fusion Controlee). 
Mar 1984. 37p. NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE85751049. 

Time-resolved mass spectrometric measurements of the H/D 
ratio in the neutral gas during TFR discharges were made. An 
analysis procedure, based on a zero-dimensional model, has been 
applied to the data, giving in principle the time evolution of the ion 
densities, of the particle confinement time, and of the wall invento- 
ries. Evidence is presented for (i) rise of the nsub(H)/nsub(D) ratio 
during the discharge, upon H to D isotope-exchange experiments, 
and (ii) increased wall desorption and recycling during ICRF 
plasma heating. Uncertainties in the procedure are discussed. 


29544 (EUR-CEA-FC—1224) Graphite limiters use in 
TFR. Grosman, A. (Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Recherches sur la Fusion Controlee). May 1984. 
24p. (CONF-840520—27). NTIS (US Sales Only), PC A02/ 
MF AO0O1. File Number DE85751050. 

From 6. international conference on plasma surface interac- 
tions in controlled fusion devices; Nagoya, Japan (14 May 1984). 

Graphite limiters have been used in TFR. They prove to be 
rather satisfactory for tokamak operation, once fixed as tightly 
bolted tiles. Nevertheless, strong efforts must be undertaken to cope 
with the problems related to their large hydrogen content as well 
as their mediocre surface structure. This led us to install a bakable 
(up to 600°C) limiter in TFR. Moreover, radio-frequency antennae 
protection had to be changed from inconel or titanium to graphite 
to avoid metallic redeposition on the main limiter. Conditions of re- 
cycling differ from those met with inconel limiters. The impurity 
content of the plasma is now dominated by carbon and oxygen. 
Moreover, large desorption occurs during the ICRH pulse. Strong 
toroidal asymmetries were noticed as far as the radiation and 
charge exchange power losses are concerned, with a large enhance- 
ment of them in the vicinity of the limiter. A high neutral pressure 
(one order of magnitude higher than elesewhere) is created around 
the limiter. A global energy balance of the discharge may be de- 
duced from both bolometric and spectroscopic limiter surface tem- 
perature measurements. The radiative loss is increased when carbon 
limiters are used and may exceed 70% of the total input. ICRH ex- 
periments led to a noticeable power deposition in the scrape-off 
layer, independent of the mechanism of wave absorption in the 
bulk. 


29545 (IAE—3767/8) Hydrogen diffuion through the first 


wall of a thermonuclear reactor. Martynenko, Yu.V.; Yav- 

linskij, Yu.N. a Komitet po Ispol’zovaniyu 

Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj re 

gii). 1983. 17p. (in Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE85700645. 

A method for calculation of hydrogen leakage through the 
first wall of a thermonuclear reactor is suggested. The fact that hy- 
drogen hits the wall from plasma in the form of ions accelerated to 
100-1000 eV is a peculiar feature of the problem discussed. The 
penetrating flow is determined only by one empirical constant - hy- 
drogen concentration on the inlet surface. The obtained expressions 
for a flow of hydrogen atoms through the wall of a thermonuclear 
reactor and for hydrogen quantity disposed in the reactor wall 
during the reactor operation are rather simple and provide for the 
required accuracy for engineering calculations. 
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29546 (INIS-mf—9482, 110) Dosimetry of radiation 
fields at TOKAMAK-10 . Spurny, F.; Charvat, J.; 
Votockova, I. (Ceskoslovenska lemie Ved, Prague. 
Ustav Dozimetrie Zareni). Aug 1983. (In Czech). NTIS (US 
Sales Only), PC A08/MF A0O1. File Number DE85780916. 
(CONF-8311230—Absts.). 

From 6. national symposium on radiation dosimetry; Mar- 
ianske Lazne, Czechoslovakia (28 Nov 1983). 

Published in summary form only. 


29547 (INIS-mf—9532, pp 197-200) High energy-multi- 
plication blanket concepts for D-D fusion reactors. Green- 
span, E.; Karni, Y. (Israel Atomic Energy Commission, Be- 
ersheba. Nuclear Research Center-Negev). 1983. NTIS (US 
Sales Only), PC A1l4/MF AO1. File Number DE85780892. 
(CONF-831241—Summ.). 

From Joint US/Israeli meeting on safety and siting problems 
for power reactors in a small country; Haifa, Israel (20 Dec 1983). 

Published in summary form only. 


29548 (ITEF—12(1983)) Characteristics of a laser plasma 
as an ion source for a driver of heavy-ion inertial-confinement 
fusion. Barabash, L.Z.; Koshkarev, D.G.; Krechet, K.I. 
(Gosudarstvenny} Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. t.  Teoreticheskoj i 
Ehksperimental'noj Fiziki). 1983. 19p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE85700648. 

Experimental results of measuring transverse and longitudi- 
nal phase volume of spreading flux of multiply charged ions formed 
under the effect of a CO:-laser beam on a Pb” target are present- 
ed. Absolute values of a total number of lead ions with charges 
Z=1 to 2 and Z=6 as well as amplitudes and duration of ion cur- 
rents at a distance of 1 m from the laser target in a space angle 
ves equal to 10~? sr are determined. The obtained experi- 
mental parameters of a laser plasma are compared with require- 
ments to be met by a source of heavy ions as regards the accelerat- 
ing part of the program of heavy-ion inertial-confinement fusion. 
Phenomena observed in the experiment agree well with the results 
of numerical calculation in compliance with a two-temperature hy- 
drodynamical model. 


29549 (ITEF—113(1983)) Deceleration of fast ions in a 
dense plasma. Basko, M.M. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii _ SSSR, Moscow. E 
Teoreticheskoj i E) rimental‘noj Fiziki). 1983. 3lp. (In 
Russian). NTIS (US les Only), PC A03/MF AOI. File 
Number DE85700647. 

A theoretical model is proposed that describes Coulomb 
energy losses of fast ions (0.1 MeV/a. m. u. < or approximately E; 
< or approximately 1 GeV/a. m. u.) in a wide range of tempera- 
tures and densities of decelerating medium, 0 < T < or approxi- 
mately 300 keV; 0 < rho < or approximately 10° g/cm*. Contribu- 
tions from both free and bound electrons, as well as scattering on 
medium ions are taken into account. The error in the formulae de- 
scribing the decelerating ability is approximately 10 to 20% at ion 
energies E; approximately 0.1 + 1 MeV/a. m. u. and falls down to 
approximately 5% at E: > 10 MeV/a. m. u. It is shown that at 
plasma densities > or approximately 107? cm~* with a temperature 
growth the Coulomb fast particle path increases first by 10 to 40% 
and only then starts to decrease. 


29550 (KFK—3672) EIG - an input generator for EFFI. 
Manes, B.M.; Maurer, W. (Kernforschun trum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Inst. fuer Technische 
Physik). Jan 1984. 58p. Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). 

The EFFl-code allows to calculate electromagnetic fields, 
forces and inductances for ironless magnetic systems of arbitrary 
geometry. The input for EFFI consists either of complete circles 
(LOOP) and/or circular arcs (ARC) and/or straight sections 
(GCE). So, even modestly complex coils give rise to lengthly EFFI 
input files. To ease life, the EFFI input generator (EIG) writes the 
input file for EFFI. The generator contains several families of coil 
shapes, each coil being characterized by several geometrical and 
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electrical parameters. The coils and the meaning of the parameters 


29551 (LA-UR—85-1251) Magnetic fields in laser heated 
plasmas. Amiranoff, F.; Brackbill, J.; Colombant, D.; 
Grandjouan, N. (Los Alamos National ‘Lab., NM (USA); 
Ecole Pebvtetinae, 75 - Paris (France); Naval Research 
Lab., Washington, DC (USA)). 1984. Contract W-7405- 
ENG-36. 15p. (CONF-8409229—2). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85010715. 

From CECAM workshop transport, interactions and instabil- 
ities in laser-plasmas; Orsay, France (24 Sep 1984). 

With a fixed-ion code for the study of self-generated magen- 
tic fields in laser heated plasmas, the inhibition of thermal transport 
and the effect of the Nernst term are modeled for a KrF laser. For 
various values of the flux limiter, the response of a foil to a focused 
laser is calculated without a magnetic field and compared with the 
response calculated with a magnetic field. The results are: The 
Nernst term convects the magnetic field to densities above critical 
as found by Nishiguchi et al. (1984), but the field does not strongly 
inhibit transport into the foil. The field is also transported to sub- 
critical densities, where it inhibits thermal diffusion and enhance 
lateral transport by convection. 


29552 (LA-UR—85-1396) Los Alamos Spheromak Pro- 
gram. Knox, S.O.; Barnes, C.W.; Fernandez, J.C.; Henins, I.; 
Hoida, H.W.; Klingner, P.L.; Platts, D.A.; Sherwood, A.R.; 
Wright, B.L.; Jarboe, T.R. (Los Alamos National Lab., NM 
(USA)). 1985. Contract W-7405-ENG-36. 2Ip. (CONF- 
8504112—1). NTIS, PC A02/MF AOI; GPO. Dep. File 
Number DE85010748. 

From Plasma physics workshop; Cuernavaca, Mexico (22 


Apr 1985). 

The Los Alamos Spheromak Program consists of two exper- 
imental facilities. The confinement physics of sustained and decay- 
ing spheromaks are being studied in CTX, which has an extensive 


ing 

array of diagnostics. Experiments are directed towards extending 
the physics understanding of the spheromak as a magnetic confine- 
ment concept. Electrodes for the production of clean sustained 
spheromaks are developed on the Electrode Facility, which is more 
flexible in terms of experimental modifications. Improvements to 
helicity sources and elecrodes which are proven on the Electrode 
Facility are then considered for incorporation onto CTX. 


29553 (LBL—19252) Simulation of automatic control of 
MFTF-B neutral beams. Theil, E. (Lawrence Berkeley Lab., 
CA (USA)). 4 Mar 1985. Contract AC03-76SF00098. 15p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE85010640. 

This report describes the results obtained by using data gen- 
erated at Lawrence Livermore Laboratory's MFS Test Facility as 
input to the filtering and control programs developed at LBL. 
Graphs that illustrate the source models/filters performance, as 
well as some conditioning history are included. Probable sources of 
error are discussed. 


29554 (N—85-15492) Steady state hydrogen transport in 
solids. Doyle, B.L.; Brice, D.K. (Sandia National Labs., Al- 
awe NM (USA)). Oct 1984. 49p. NTIS, PC A12/MF 


The analytical formalism for evaluating the steady state hy- 
drogen (tritium) inventory, recycle and permeation rate and recycle 
ime for surfaces exposed to the plasma of an operating magnetic 
it fusion reactor is reviewed and eeneree relevent to the 
application of this theory is prese: he formalism includes hy- 
drogen trapping, diffusion, and effects of thermal ‘pekllante (e.g., 
Ludwig-Soret effect), and is applicable for all orders of release ki- 
netics at the inner and outer surfaces. The problem is formulated in 
terms of a unitless transport parameter, W (R phi/D)(k sub 1/phi) 
sup 1/5 where r is the order of the release kinetics, R is the range 
of the implant, phi is the penetrating part of the incident flux, k sub 
1 is the recombination coefficient and D is the diffusion coefficient. 
The steady state analytical theory is applied to several materials of 
interest to controlled fusion. 
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29555 (NITEFA-P-B—0582) Development and investiga- 
tion of high-voltage current limiter for protection of a capaci- 
tor bank of the power supply system for the TM-4A facility 
toroidal field coil. Andreev, V.R.; Potekhin, S.P.; Rozhdest- 
venskij, B.V.; Rudenko, A.A.; Spovakova, F.M.; Stolov, 
A.M. (Nauchno-Issledovatel'skij Inst. Ehlektrofizicheskoj 
Apparatury, Leningrad (USSR)). 1983. 23p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0Ol. File Number 
DE85700646. 

A capacitor bank, technique for selecting the designed equiv- 
alent circuit, the method for calculating fuses for real operating 
conditions, results of short-circuit current and fuse calculations are 
described. A current-limiting fuse with triggering fixation to switch 
off direct current up to 100 kA at up to 12 kV voltage is developed 
and tested. The fuse ensures short-circuit current limitation up to 40 
kA at the 0.75 mm? fuse cross section. Maximum overvoltages 
across the linear buses do not exceed 2-2.5 kV. 


29556 (NRL-MR—5534) Solid neon sources for plasmas 
and x-ray lasers. Dixon, R.H.; Ford, J.L.; Lee, T.N.; Elton, 
R.C. (Naval Research Lab., Washington, DC (USA)). 30 
Apr 1985. Contract AI08-79DP40092. 13p. NTIS, PC A02/ 
MF AO1. File Number DE85011347. 

A thin layer of frozen neon is condensed onto a cryogenical- 
ly cooled substrate for use in generating a neon plasma for x-ray 
laser research. The freezing process and quasi-equilibrium state of 
the layer are discussed with a phase diagram. Spectral purity of a 
neon plasma formed by laser irradiation is demonstrated with graz- 
ing incidence x-ray spectroscopy. Control of the layer thickness is 
possible to the point that a substrate spectrum is also obtained. 


29557 (ORNL/FEDC—84/11) Superconducting toroidal 
field coil current densities for the TFCX. Kalsi, S.S.; Hooper, 
R.J. (Oak Ridge National Lab., TN (USA)). Apr 1985. Con- 
tract AC05-840R21400. 36p. NTIS, PC A03/MF AOl; 1; 
GPO Dep. File Number DE85010285. 

A major goal of the Tokamak Fusion Core Experiment 
(TFCX) study was to minimize the size of the device and achieve 
lowest cost. Two key factors influencing the size of the device em- 
ploying superconducting magnets are toroidal field (TF) winding 
current density and its nuclear heat load withstand capability. 
Lower winding current density requires larger radial build of the 
winding pack. Likewise, lower allowable nuclear heating in the 
winding requires larger shield thickness between the plasma and 
coil. In order to achieve a low-cost device, it is essential to maxi- 
mize the winding's current density and nuclear heating withhstand 
capability. To meet the above objective, the TFCX design specifi- 
cation adopted as goals a nominal winding current density of 3500 
A/cm? with 10-T peak field at the winding and peak nuclear heat 
load limits of 1 MW/cm* for the nominal design and 50 MW/cm® 
for an advanced design. This study developed justification for these 
current density and nuclear heat load limits. 


29558 (ORNL/TM—9517) Assessment of magnetic field 
asymmetries in ELMO Bumpy Square. Uckan, T.; Uckan, 
N.A. (Oak Ridge National Lab., TN (USA)). May 1985. 
Contract AC05-840R21400. 2ip. NTIS, PC A02/MF A01; 
GPO Dep. File Number DE85011905. 


There exist two separate and independent magnetic field 
asymmetries in the ELMO Bumpy Square (EBS). One in associated 
with the small perturbations in the magnetic field, known as the 
field errors, caused by coil misalignments during installation, imper- 
fection in coil winding, etc. The second source of asymmetry is the 
magnetic field ripple in the high-field toroidal solenoids (corners) 
produced by the finiteness of the number of coils. In general, these 
two sources of asymmetry introduce enhanced transport losses (in 
addition to other effects) to the system, although they affect differ- 
ent classes of particles. Toroidally passing (circulating) particles (v/ 
sub parallel//v ~ 1) are influenced by the field errors whereas 
trapped particles (v/sub parallel//v ~ 0) in the corners are influ- 
enced by the field ripple. In this paper we discuss these two effects 
separately and calculate the allowable magnitudes of the field error 
and field ripple in EBS, both for an experimental size device and 
for a reactor. 
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29559 (PPPL—2214) Global magnetic fluctuations in S-1 
Spheromak plasmas and relaxation toward a minimum-energy 
state. Janos, A.; Hart, G.W.; Nam, C.H.; Yamada, M. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). May 
1985. Contract AC02-76CH03073. 34p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE85011365. 

Globally coherent modes have been observed during forma- 
tion in the S-1 Spheromak plasma by analysis of magnetic field fluc- 
tuations measured from outside the plasma. The modes are of low n 
number (2 = n S 5), where n is defined by the functional depend- 
ence e/sup in phi/ of the fluctuation on toroidal angle phi. These 
modes are shown to be related to flux conversion and plasma relax- 
ation toward a minimum-energy state during the spheromak forma- 
tion. The modes are active while the q profile is rapidly changing, 
with q on-axis, go, rising to 0.7. A significant finding is the temporal 
progression through the n = 5, 4, 3, 2; m = 1 mode sequence as q 
rises through rational fractions m/n. During formation, peak ampli- 
tudes of the n = 2, 3, 4 modes relative to the unperturbed field 
have been observed as high as 20%, while more typical amplitudes 
are below 5%. 


29560 (SAND—85-0040C) Repetitive pulse accelerator 
technology for light ion inertial confinement fusion. Buttram, 
M.T. (Sandia National Labs., Albuquerque, NM (USA)). 
1985. Contract AC04-76DP00789. 25p. (CONF-850504— 
39). NTIS, PC A02/MF A01; 1; GPO Dep. File Number 
DE85012030. 

From Particle accelerator conference; Vancouver, Canada 
(13 May 1985). 

This paper will overview the technologies being studied for 
a repetitively pulsed ICF accelerator. As presently conceived, 
power is supplied by rotating machinery providing 16 MJ in 1 ms. 
The generator output is transformed to 3 MV, then switched into a 
pulse compression system using laser triggered spark gaps. These 
must be synchronized to about 1 ns. Pulse compression is per- 
formed with saturable inductor switches, the output being 40 ns, 1.5 
MV pulses. These are transformed to 30 MV in a self-magnetically 
insulated cavity adder structure. Space charge limited ion beams 
are drawn from anode plasmas with electron counter streaming 
being magnetically inhibited. The ions are ballistically focused into 
the entrances of guiding discharge channels for transport to the 
pellet. The status of component development from the prime power 
to the ion source will be reviewed. 


29561 (UCRL—52000-85-4, pp 11-20) Evolution of the 
tandem-mirror approach to magnetic fusion. Apr 1985. NTIS, 
PC A03/MF AOl1. File Number DE85011767. 

In Energy and Technology Review. 

Critical physics breakthroughs during the past decade have 
accelerated the pace of progress in magnetic-mirror fusion devices. 
Simple mirror machines have been supplanted by tandem-mirror 
geometries with superior confinement characteristics. Both theory 
and experiment indicate that the creation of a thermal barrier solves 
the problem of axial losses in open-system configurations. The per- 
formance of the next generation of tandem-mirror devices is expect- 
ed to approach the operating regime of a fusion reactor. Various 
approaches to improving plasma stability and controlling radial 
transport in such devices are being explored, notably for axisymme- 
tric magnet geometries. The ultimate goal is an economically com- 
petitive power reactor with a generating capacity comparable to 
that of a medium-sized fossil-fuel plant. 


29562 (UCRL—52000-85-4, pp 35-41) Novette target- 
physics experiments. Apr 1985. NTIS, PC A03/MF AOl1. 
File Number DE8501 1767. 

In Energy and Technology Review. 

With the Novette laser, we have been exploring physical ef- 
fects vital to the attainment of ICF goals: those governing the 
transfer of energy from a laser beam to a target capsule and the 
peak compression of the fuel it contains. In large plasmas, we have 
observed greatly increased hot-electron production. We have 
traced the production of hot electrons in these large plasmas to the 
Raman scattering process, and shown that it can be essentially 
eliminated by making the plasma more collisional. In addition, we 
have continued to see larger soft-x-ray conversion efficiencies at 
short wavelengths and low intensitis, even in larger plasmas, which 
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augurs well for future short-wavelength systems. Finally, the first 
compression experiments with Novette exceeded the results of the 
final comparable experiments with the longer-wavelength Shiva 
laser. 


29563 (UCRL—53541-84) Index of Laser Program publi- 
cations and related reports, calendar year 1984, (Lawrence 
Livermore National Lab., CA (USA)). May 1985. Contract 
W-7405-ENG-48. 48p. NTIS, PC A03/MF A01; GPO Dep. 
File Number DE85011863. 

This document provides a listing of titles and authors of pub- 
lications from the LLNL Laser program during calendar year 1984. 
It is presented as an aid for researchers in the field who may not 
otherwise have access to a full listing of laser-related work done at 
LLNL. The intent is to provide a brief and concise listing. Publica- 
tions are classified by subject, but cross references are not supplied 
and those documents that logically fall in more than one category 
may not appear to be in the obvious location. 


29564 (UCRL—91590) Flow characteristics of the Cas- 
cade granular blanket. Pitts, J.H.; Walton, O.R. (Lawrence 
Livermore National Lab., CA (USA)). 15 Apr 1985. Con- 
tract W-7405-ENG-48. 7p. (CONF-850310—88). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85010932. 

From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

Analysis of a single granule on a rotating cone shows that 
for the 35° half-angle, double-cone-shaped Cascade chamber, blan- 
ket granules will stay against the chamber wall if the rotational 
speed is 50 rpm or greater. The granules move axially down the 
wall with a slight (5-mm or less) sinusoidal oscillation in the cir- 
cumferential direction. Granule chute-flow experiments confirm 
that two-layered flow can be obtained when the chute is inclined 
slightly above the granular material angle of repose. The top sur- 
face layer is thin and fast moving (supercritical flow). A thick 
bottom layer moves more slowly (subcritical flow controlled at the 
exit) with a velocity that increases with distance from the bottom 
of the chute. This is a desirable velocity profile because in the Cas- 
cade chamber about one-third of the fusion energy is deposited in 
the form of x rays and fusion-fuel-pellet debris in the top surface 
(inner-radius) layer. 


29565 (UCRL—91644) ICF tritium production reactor. 
Meier, W.R.; McCarville, T.J.; Berwald, D.H.; Gordon, 
J.D.; Steele, W.G. (Lawrence Livermore National Lab., CA 
(USA); TRW, Inc., Redondo Beach, CA (USA)). 28 Feb 
1985. Contract W-7405-ENG-48. 7p. (CONF-850310—58). 
NTIS, PC A02/MF A0l; GPO Dep. File Number 
DE85016000. 

From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

The conceptual design of an ICF tritium production reactor 
is described. The chamber design uses a beryllium multiplier and a 
liquid lithium breeder to achieve a tritium breeding ratio of 2.08. 
The annual net tritium production of this 532 MW/sub t/ plant is 
16.9 kg, and the estimated cost of tritium is $8100/g. 


29566 (UCRL—91954-Rev.1) Fragmentation of suddenly 
heated liquids in ICF reactors. Revision 1. Blink, J.A.; 
Hoover, W.G. (Lawrence Livermore National Lab., CA 
(USA); California Univ., Davis (USA)). 17 Apr 1985. Con- 
tract W-7405-ENG-48. 8p. (CONF-850310—87-Rev.1). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85010934. 

From 6. topical meeting on the technology of fusion energy; 
San Francisco, CA, USA (3 Mar 1985). 

Fragmentation of free liquids in Inertial Confinement Fusion 
reactors could determine the upper bound on reactor pulse rate be- 
cause increased surface area will enhance the cooling and conden- 
sation of coolant ablated by the fusion x rays. Relaxation from the 
suddenly (neutron) heated state will move a liquid into the negative 
pressure region under the liquid-vapor P-V dome. The resulting ex- 
pansion in a diverging geometry will hydrodynamically force the 
liquid to fragment, with vapor then forming from the new surfaces 
to fill the cavities. An energy minimization model is used to deter- 
mine the fragment size that produces the least amount of non-frag- 
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ment-center-of-mass energy; i.e., the sum of the surface and dila- 
tional kinetic energies. This model predicts fragmentation depend- 
ence on original system size and amount of isochoric heating as 
well as liquid density, Grueneisen parameter, surface tension, and 
sound speed. A two dimensional molecular dynamics code was de- 
veloped to test the model at a microscopic scale for the Lennard- 
Jones fluid with its two adjustable constants chosen to represent 
lithium. 


29567 Improvement of beam-heated limiter discharges by 
continuous pellet fuelling in Doublet III. Sengoku, S.; Ho- 
shino, K. (Japan Atomic Energy Research Inst., Tokai 
Gapan)}; 4 Abe, M. (Hitachi Ltd., Ibaraki (Japan). Hitachi Re- 
search Lab.). pp 405-415 of Plasma physics and controlled 
nuclear fusion research 1984. Proceedings of the tenth inter- 
national conference on plasma physics and controlled nucle- 
ar fusion research held by the IAEA in London, 12-19 Se 
tember 1984. Vol. 1. Vienna, Austria; IAEA (1985). 
(CONF-840910—Vol.1; LAEA-CN—44/A-VI-4). Contract 
AT03-80SF11512;AC05-84OR21400. 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

A centrifuge pellet injector is employed to produce and 
maintain high-density peaked profiles with low edge recycling in 
the Doublet III tokamak. Whereas gas-fuelled limiter discharges are 
characterized by high edge recycling and poor confinement during 
neutral-beam injection, the pellet-fuelled limiter discharges exhibit 
low edge recycling and energy confinement that is similar to di- 
verted H-mode discharges (P-mode). In comparison to gas-fuelled 
discharges which have nsub(e)(0) approx. = 1.0 x 10'*cm™® and 
tausub(E*) approx. = 45ms, the values for pellet fuelling are in- 
creased up to nsub(e)(0) approx. = 2.0x10'*cm™® and tausub(E*) 
approx. = 70ms at 2.4 MW of beam heating. The neutron produc- 
tion rate is increased from 1 x 10''s~* to 1 x 10's". A technique 
of interrupting the neutral-beam injectors just before injecting each 
pellet results in reduced edge ablation and a further sustained en- 
hancement in energy confinement for a peak beam power of 3.2 
MW at 53% duty cycle. Pellet fuelling of divertor H-mode plasmas 
is also studied. In this case, the confinement times are not dramati- 
cally improved, but high-density discharges can be produced while 
maintaining the H-mode. 


29568 Particle control with pump limiters and _ pellet 
fuelling in ISX-B. Mioduszewski, P.K.; Schuresko, D.D.; 
Emerson, L.C. (Oak Ridge National Lab., TN (USA)). pp 
257-263 of Plasma physics and controlled nuclear fusion re- 
search 1984. Proceedings of the tenth international confer- 
ence oo yee © physics and controlled nuclear fusion re- 


search held by the IAEA i in London, 12-19 September 1984. 
Vol. 1. Vienna, Austria; IAEA (1985). (CONF- 840910— 
Vol.1; IAEA-CN—44/A-IV-5-2). Contract AC05- 
840R21400. 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

Particle control experiments have been performed on the Im- 
purity Study Experiment (ISX-B) using pump limiters and four-shot 
pneumatic pellet injection in beam-heated discharges. These tech- 
niques and their combination provide major particle control options 
for future long-pulse devices. In the pump limiters the observed 
pressure rise at plasma electron line-averaged densities of 
5x10**cm~* was up to 6 mtorr without active pumping, decreasing 
to about 2 mtorr after activating the limiter pumps. With constant 
gas flow rate into the torus, maximum line-averaged density 
changes of a factor of two were observed, because of the pump 
limiters. The highest exhausted gas flow rates were of the order of 
10 torr.L.s~* - Plasma fuelling with pellet injection has led to im- 
provements in plasma performance. The injection delivers a pro- 
grammable sequence of one of four H2 or D2 pellets with an effec- 
tive diameter of Imm (0.5 torr.L) at velocities ranging from 0.5 to 
1.0 km.s~*. Whereas in Ohmic plasmas the total pellet mass can be 
accounted for by the density increase, only half the pellet mass is 
typically retained in beam-heated plasmas in ISX-B. In these cases 
particle accountability is not fully understood and is still a subject 
of investigation. 


ERA-10/15 / 4040 


Divertor and edge plasma characteristics of beam- 
heated D-111 discharges. Shimada, M. (Japan Atomic 
ergy Research Inst.); Washizu, M. (Toshiba Corp. 
Capen) Kameari, A. ra A Atomic Power Industries 
Inc. (Japan)). pp 281-290 of P physics and controlled 
nuclear fusion research _ gs of the tenth inter- 
national conference on ysics and controlled nucle- 
ar fusion research held yo the PABA in London, 12-19 
tember 1984. Vol. 1. Vienna, Austria; IAEA (1985). 
(CONF-840910—Vol.1; IAEA-CN—44/A-V-1). 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

In high-power beam-heated divertor discharges with 
Psub(IN) approx.= 7.5 MW, the central radiative power density 
from nickel can be suppressed to less than 10% of the heating 
power density by gas puffing. The radiative loss in the divertor in- 
creased as the main electron density was increased. 24% of the ab- 
sorbed power was observed to be radiated in the divertor in high- 
density, H-mode discharges. During a density scan, the radiative 
power from the main plasma remained constant. With the increase 
of the main plasma density, the electron temperature at the divertor 
plate decreased to 8 eV (4.5 MW absorbed power). The electron 
density at the divertor plate was 3x10'*cm™*. Measurements of 
electrostatic potential in the divertor suggest that there is a possibil- 
ity of a significant difference in the plasma potential between a 
good and a poor heating mode. Divertor configuration experiments 
with a small mirror ratio (approx. 1.2) suggest that a magnetic 
mirror might not be important in creating good-confinement dis- 
charges. 


29570 Polarization of fast particle beams by collisional 
pumping. Stearns, J.W.; Kaplan, S.N.; Pyle, R.V.; Anderson, 
L.W.; Schlachter, A.S.; Ruby, L. (to t. of Energy). US 
Patent Application 6-662,655. 19 Oct 1984. 24p. Contract 
AC03-76SF00098. 


The invention relates to method and apparatus for polarizing 
a fast beam of particles by collisional pumping, including generating 
a fast beam of particles, and generating a thick electron-spin-polar- 
ized medium positioned as a target for said beam, said medium 
being sufficiently thick to allow said beam to interact with said 
medium to produce collisional pumping whereby said particle beam 
becomes highly polarized. 


29571 Recovery of tritium from tritiated molecules, 
Swansiger, W.A. (to Dept. of Energy). US Patent Applica- 
tion 6-661,852. 17 Oct 1984. 25p. Contract AC04- 
76DP00789. 

This invention relates to the recovery of tritium from vari- 
ous tritiated molecules by reaction with uranium. More particularly, 
the invention relates to the recovery of tritium from tritiated mole- 
cules by reaction with uranium wherein the reaction is conducted 
in a reactor which permits the reaction to occur as a moving front 
reaction from the point where the tritium enters the reactor 
charged with uranium down the reactor until the uranium is ex- 
hausted. 


29572 Thermal expansion of liquid normal hydrogen be- 
tween 18.8 and 22.2 K. Schwalbe, L.A.; Grilly, E.R. (Los 
Alamos National Lab., NM). Journal of Research of the Na- 
teen. Bureau of Standards (United States); 89: 317-323(Jul 

The thermal expansion coefficient alpha of liquid normal hy- 
drogen (n-H2) was measured between 18.8 and 22.2 K in the pres- 
sure range 5 to 70 bar. The results are compared with those derived 
from PVT measurements by others on both normal and para (p-H2) 
hydrogen. The analysis of the earlier normal data includes fitting an 
empirical equation of state, and expansion coefficients are derived 
from this equation by differentiation. The effects on alpha and the 
compressibility beta from molecular quadrupole interactions are dis- 
cussed both theoretical and empirical results suggest these to be on 
the order of 2 percent or less for the normal spin mixture. It is con- 
cluded that the present thermal expansion data are consistent with 
earlier results on both n-H2 and p-H2 in this range of pressures and 
temperatures. 
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29573 Disposal of activated fusion wall materials. Blink, 
J.A.; Dorn, D.W.; Maninger, R.C. (Lawrence Livermore 
National Lab., CA (USA)). Journal of Nuclear Materials; 
123: No. 1-3, 977-981(May 1984). (CONF-830942—). Con- 
tract W-7405-EN 

From 3. ter callie on fusion reactor materials; Albu- 
querque, NM, USA (19 1983). 

We have used NRC's low level waste disposal regulation 
(10CFR61) to classify activated fusion reactor structural materials. 
The 0.2 Ci/m$ limit set on ®**Nb by the NRC in 10CFR61 will re- 
quire extremely expensive steels with degraded properties, even 
when the limit is adjusted to 1.1 Ci/m* to give credit for use of an 
expensive hot waste disposal facility. Following this initial study, 
we have examined the methodology used by the NRC to set waste 
concentration limits. For a long-lived gamma emitter like ®*Nb, 
direct gamma dose to an intruding home builder dominates the limit 
setting process. Of all the tests applied to the waste, the controlling 
test which sets the lowest limit ignores all the engineered intrusion 
barriers which are themselves required by the same regulation. If 
even a small fraction of the barriers remain intact (an extremely 
likely event), the **Nb limit could be increased to 1100 Ci/m® with- 
out exceeding the limits set for personnel exposure. Alternatively, 
consideration of the massive dilution of the activated first wall by 
the blanket, shield, and outer structure, and by grouting will allow 
for several orders of magnitude more than the factor of 10 reduc- 
tion in direct gamma dose to an intruder that was assumed by NRC 
in its limit determination procedure. 


29574 The performance of silicon-alloyed pyrolytic 
carbon coatings on fusion armor and limiter tiles. Kaae, J.L.; 
Hopkins, G.R.; Trester, P.W. (GA Technologies Inc., San 
Siego, CA). pp 540-541 of 16th Biennial Conference on 
Carbon. University Park, PA; American Carbon Society 
(1983). (CONF-830711—). 
From 16. American Carbon Society biennial conference; La 
Jolla, CA, USA (17 Jul 1983). 
paper presents results obtained from studies of a new 
coating for the graphite tiles used in experimental fusion devices. 
The coating is isotropic silicon-alloyed pyrolytic carbon which is a 
material that was initially developed for use on nuclear fuel parti- 
cles. A series of experimental 2-in x 2-in armor tiles and 4-in x 4-in 
limiter tiles with silicon-alloyed pyrolytic carbon coatings were ex- 
posed in the Doublet III tokamak. The silicon-alloyed pyrolytic 
carbon coatings only suffered localized erosion and cracking at the 
high-curvature edges where TiC coatings melted. A complete array 
of 60 silicon-alloyed pyrolytic carbon coated tiles is being fabricat- 
ed for insertion in Doublet III along with the installation of a third 
neutral beam. 


29575 Elmo bumpy square plasma confinement device. 
Owen, L.W. (to Dept. of Energy). US ae —_ 6- 
591, 646. (1985). 20p. Contract AC05-840OR 

The invention is an Elmo bumpy type oe confinement 
device having a polygonal configuration of closed magnet field 
lines for improved plasma confinement. In the preferred embodi- 
ment, the device is of a square configuration which is referred to as 
an Elmo bumpy square (EBS). The EBS is formed by four linear 
magnetic mirror sections each comprising a plurality of axisymme- 
tric assemblies connected in series and linked by 90° sections of a 
high magnetic field toroidal solenoid type field generating coils. 
These coils provide corner confinement with a minimum of radial 
dispersion of the confined plasma to minimize the detrimental ef- 
fects of the toroidal curvature of the magnetic field. Each corner is 
formed by a plurality of circular or elliptical coils aligned about the 
corner radius to provide maximum continuity in the closing of the 
magnetic field lines about the square configuration confining the 
plasma within a vacuum vessel located within the various coils 
forming the square configuration confinement geometry. 


99 GENERAL AND MISCELLANEOUS 


29576 (DOE/IG—0218) Collection of Windfall Profit 
Tax for crude oil sales at the Naval Petroleum Reserves in 
California (Elk Hills, California). (USDOE Office of Inspec- 
tor General, Washington, DC). 31 May 1985. 9p. TIC, PO 
Bx 62, Oak Ridge, TN 37831. File Number T185012013. 
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Report to The Secretary. 

Our audit disclosed that between October 1, 1983 and March 
31, 1984 the government lost about $244,000 in interest income due 
to delays in collecting the tax on NPRC crude oil sales. We found 
that purchasers of the crude oil were not paying the windfall 
tax at the same time that they paid the Department for the oil itself, 
as required by the oil sales contracts and the windfall profits tax 
regulations. Correction of the deficiencies, through changes in the 
tax code and improved oversight by Department officials, could 
lead to estimated annual interest savings to the government of 
about $500,000. 


29577 prog a Re to Soe on the 
Small Business Program of of Energy. 
(USDOE Assistant Secretary for ement and Adminis- 
tration, Washington, DC. Office of Small and Disadvan- 
taged Business Utilization). Mar 1985. 49p. NTIS, PC A03/ 
MF A0O1; GPO Dep. File Number DE85012361. 

This edition of the Report to Congress on the Small Business 
Program represents some departures from previous reports. The ac- 
tivities of the Department's Operations Offices were included in last 
year’s report and are again included in this edition. This year’s 
report also includes the small business activities of the power ad- 
ministrations. In addition, based on experience, the format was re- 
structured to provide greater clarity and information on probable 
future prospects for small businesses. 


29578 (DOE/MI/10027—T2) Keys to access, competi- 
tiveness and stability. “Institutional profiles in the energy sci- 
ences and technology for Historically Black Colleges and 
Universities, 1985”, Dobbins, C.J. (comp.). (Space Qualified 
Systems Ltd. , Washington, DC (USA)). 19 Feb 1985. Con- 
pt ACO01-83MI110027. 169p. NTIS, PC A08/MF AOI; 1; 
GPO Dep. File Number DE85011241. 

Through Executive Order 12320, the President of the United 
States has mandated all Federal agencies to strengthen the capacity 
of Historically Black Colleges and Universities (HBCUs). In re- 
sponse, the Secretary of Energy has committed DOE to increase 
the participation of HBCUs in energy/energy-related R and D pro- 
grams. This report includes institutional profiles of 38 HBCUs with 
energy R and D capability and their projects. A list of HBCUs and 
their presidents is also included. (DLC) 


29579 (DOE/PR/10108—T1) Directory of women-owned 
businesses in high technology and energy-related fields. (Na- 
tional Association of Women Federal Contractors, Wash- 
ington, DC (USA)). Jul 1982. Contract FG01-80PR10108. 
269p. NTIS, PC Al2/MF A01; GPO Dep. File Nimber 
DE85011921. 

During the spring of 1981, NAWFC distributed information 
packets to over 3000 women-owned businesses. The packets con- 
tained an NAWFC-developed Highlight Paper which summarized 
what and how DOE buys its goods and services, and SBA’s Pro- 
curement Automated Source System (PASS) application. Approxi- 
mately 450 responding companies have been interviewed for this 
Directory. This Directory lists the WOBs by Key Words, Standard 
Industrial Classification (SIC) Codes, and by Geographical Re- 
gions. The companies listed cover the spectrum of high technology 
research enterprises from passive solar architecture, nuclear engi- 
neering, synthetic fuels and solar energy devices to the more tradi- 
tional goods and services enterprises such as graphics, data process- 
ing and management consulting. 


(IC—84/87) Van der Waals interaction between 
one and atom. Rao, P.R.; Mukhopadhyay, G. (Internation- 
al Centre for Theoretical Physics, Trieste taly)). Jul 1984. 
9p. NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE85701 169. 

A dielectric response approach to the Van der Waals inter- 
action between an atom and a planar metal surface is presented. An 
exact formula in terms of a form factor is derived within the point 
dipole approximation and non-retarded limit valid for shorter sepa- 
ration. The interaction potential is studied via SCIB model, and a 
substantial modification over its classical form is found at shorter 
distances. 
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(INFO—0106) Leach test of six 192-iridium pellets 
based on the IAEA 'special form’ test procedures. Gordon, 
G.; Gerdingh, R. (Atomic Energy Control Board, Ottawa, 
Ontario (Canada)). Jul 1981. 5ip. NTIS (US Sales Only), 
PC A04/MF AOl1. File Number DE85701197. 

Prepared for the Atomic Energy Control Board. 

The designation ‘special form’ may be applied to indispersi- 
ble solid radioactive material if the material meets the requirements 
of the tests described in the International Atomic Energy Agency 
Regulations for the Safe Transport of Radioactive Type Materials. 
This report presents the procedures and results of a leach test per- 
formed as specified in the regulations on 6 ‘as received’ active 192- 
iridium pellets. Mechanical tests were not carried out prior to or 
following the leach test. The activity of each of the first 6 water 
baths was found to be between 2.3 and 12.6 wCi, (8.5 x 10‘ and 4.7 
x 10° Bq) and of the second 6, between 1.3 to 6.0 Ci, (4.8 x 10* to 
2.2 x 10° Bq) thus exceeding the allowable limit. 


29582 (INIS-mf—4754-No.25) International bulletin on 
atomic and molecular data for fusion. No. 25. Katsonis, K. 
(ed.). (International Atomic Energy Agency, Vienna (Aus- 
tria). Atomic and Molecular Data Unit). Jun 1984. 63p. 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE85701170. 

This bulletin deals with atomic and molecular data for 
fusion. A bibliography for the most recent data presented in the 
document is provided. Work in progress is also briefly reported 
(Collision strengths and recombination coefficients for ions of 
C,N,O; Reactions between ions and atomic hydrogen; Cross sec- 
tions for electron impact ionisation of Ne*, Ti* and Ni* ions). 
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29583 (BARC—1209) Spectroscopy Division progress 
report, January 1981-December 1982. Naik, R.C.; Dixit, 
R.M. Ce). (Bhabha Atomic Research Centre, Bombay 
(india). Spectroscopy Div.). 1983. 260p. NTIS (US Sales 
Only), PC A12/MF AO01. File Number DE85900993. 

The present report gives an account of the activities of the 
Spectroscopy Division during the period January 1981 to Decem- 
ber 1982. These activities can be broadly classified into those that 
pertain to the analytical requirements of the nuclear energy pro- 
grams and their related R and D work, basic research on atomic 
and molecular spectroscopic problems of relevance to the programs 
of the Research Centre and optical and electronic instrumentation 
required for the execution of the above programs. 


29584 (BARC—1220) Theoretical Physics Division 
annual report for 1983. Rastogi, B.P.; Menon, 
S.V.G. (Bhabha Atomic Research Centre, Bombay (India)). 
1984. 100p. NTIS (US Sales Only), PC A06/MF A01. File 
Number DE85900984 

This report presents a resume of the work done in the Theo- 
retical Physics Division during the calendar year, 1983. The topics 
covered are described by their brief summaries. A list of research 
publications and papers presented during the same period is also ap- 
pended. 


29585 (DOE/1IG—0008/8) Office of Inspector General 
FY 1985-I semiannual report, October 1, 1984-March 31, 
1985. Richards, J.R. (USDOE Office of Inspector General, 

Washington, DC). 31 May 1985. 40p. K; GPO Dep. File 
Number T185012295. 

During the first half of Fiscal Year 1985, the Office of 
Audits issued 72 audit reports. Three reports dealt with issues of a 
Department-wide nature and the recommendations were addressed 
to members of the Department's senior staff. There were 20 other 
audit reports covering topics relating to specific facilities or oper- 
ations which were addressed to the responsible field managers. The 
remaining 49 reports pertained to individual contractors and grant- 
ees receiving DOE funds, and the reports were directed to the ap- 
propriate contracting officer. 
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29586 (DOE/MA—0184) Analyzing performance of 
small projects using URS and PMAS. Information pamphlet. 
(USDOE Assistant Secretary for Management and Adminis- 
tration, Washington, DC. Office of Project and Facilities 
Management). Mar 1985. 64p. NTIS, PC A04/MF AOI; 
GPO Dep. File Number DE8501 1964. 

This pamphlet addresses some basic tools used in the analysis 
of small project performance, the Uniform Reporting System 
(URS) and the Performance Measurement Analysis System 
(PMAS). The flexibility inherent in the URS allows DOE project 
managers the latitude to negotiate with contractors several key ele- 
ments in contract performance measurement. Through reviews of 
management systems documentation, analysis of reports, orientation 
briefings, and site visits, the project team can obtain a good under- 
standing of how the contractor plans and controls work. This 
knowledge assists them in performing data analysis by understand- 
ing how the data is put together. The key performance measure- 
ment data, which are taken or calculated from the cost and sched- 
ule report, quantifies the overall effect of the small problems that 
the project manager frequently deals with. As important as daily 
contact with project progress is in management of smaller projects, 
it is equally important to be aware of overall progress and the gen- 
eral trend. The PMAS easily permits management to periodically 
focus on contract performance trends and forecast contract cost at 
completion by using simple graphic displays and supporting reports. 


29587 (DOE/PE—0070) Status of quality assurance im- 
plementation in the Department of Energy, July 14, 1983-De- 
cember 31, 1984. (USDOE Assistant Ole for Font 
— and Environment, Washington, DC 

y Assurance and Standards). Mar 1985. 38p. NTIS. PC PC 
403/MF A01; GPO Dep. File Number DE85011713. 

This report examines the status and progress made to date 
by the US Department of Energy Headquarters Program Offices 
and field organizations toward fulfilling the provisions contained in 
Departmental Orders DOE 5700.6A, "Quality Assurance,” and two 
associated Orders DOE 5000.3, “Unusual Occurrence Reporting 
System,” and DOE 1300.2, "Department of Energy Standards Pro- 
gram.” The findings presented in this report are based on informa- 
tion gathered by the Office of Quality Assurance and Standards 
from surveys of the principal offices. 


29588 (DOE/TIC—85-Rev.14) Report number codes. 
Nelson, R.N. (ed.). (USDOE Office of Scientific and Tech- 
nical Information, Oak Ridge, TN). May 1985. 357p. NTIS, 
PC A16/MF AOI; 1; GPO Dep. File Number DE85005834. 

This publication lists all report number codes processed by 
the Office of Scientific and Technical Information. The report 
codes are substantially based on the American National Standards 
Institute, Standard Technical Report Number (STRN)-Format and 
Creation Z39.23-1983. The Standard Technical Report Number 
(STRN) provides one of the primary methods of identifying a spe- 
cific technical report. The STRN consists of two parts: The report 
code and the sequential number. The report code identifies the issu- 
ing organization, a specific program, or a type of document. The 
sequential number, which is assigned in sequence by each report is- 
suing entity, is not included in this publication. Part I of this compi- 
lation is alphabetized by report codes followed by issuing installa- 
tions. Part II lists the issuing organization followed by the assigned 
report code(s). In both Parts I and II, the names of issuing organi- 
zations appear for the most part in the form used at the time the 
reports were issued. However, for some of the more prolific instal- 
lations which have had name changes, all entries have been merged 
under the current name. 


29589 (INIS-mf—9061) International cooperation in the 
nuclear field. Europe and OCDE countries. Strohl, P. (Socie- 
te Francaise pour le Droit International, 75 - Paris). May 
1981. 41p. (in French). (CONF-8105269—1). NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE85780815. 

From Conference on Europe and international relations: 
unity and diversity; Nancy, France (1 May 1981). 

This report highlights the political factors underlying nucle- 
ar cooperation in the European context. It analyses the institutional 
structure for such cooperation and describes the different vocations 
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of international organizations in the nuclear field (NEA, IAEA, 
Euratom). Finally the report gives concrete examples of interna- 
tional nuclear cooperation, with an emphasis on its legal aspects. 


29590 (KAERI/GP—55/83) Abstracts of KAERI papers 
and reports (1959-1982). (Korea Advanced Energy Research 
Inst., Seoul (Republic of Korea)). 1983. 418p. NTIS (US 
Sales Only), PC A1l8/MF AO1. File Number DE85900963. 

This collection includes all abstracts of research papers and 
reports that have been published by research members of this Insti- 
tute and other related individuals supported by KAERI (formerly 
AER)J) research grants from 1959 to 1982. It has been compiled in 
pursuance of INIS ATOMINDEX rule. The abstracts given in the 
“Abstracts of KAERI Publications (1959-1976)” published in 1977 
have been included in this issue and also recompiled according to 
the new rule. 
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29591 (AD-A—150497/6/XAB) Parallel update of mini- 
mum spanning trees in logarithmic time. Technical report. Ra- 
makrishnan, I.V.; Pawagi, S. (Maryland Univ., College Park 
(USA). Center for Automation Research). Nov 1984. 19p. 
NTIS, PC A02/MF AO1. 

Parallel algorithms are presented for updating a minimum 
spanning tree when the cost of an edge changes or when a new 
node is inserted in the underlying graph. The machine model used 
is a parallel random access machine which allows simultaneous 
reads but prohibits simultaneous writes into the same memory loca- 
tion. The algorithms described in this paper for updating a mini- 
mum spanning tree require O(log n) time and O(n square) proces- 
sors. These algorithms are efficient when compared to previously 
known algorithms for initial construction of a minimum spanning 
tree that require O(log n to the base 2) time and use O(n square) 
processors. 


29592 (AD-A—150771/4/XAB) Enhancement of concur- 
rent processing through functional programming languages. 
Master's thesis. McGrath, T.R. (Naval Postgraduate School, 
ied CA (USA)). Jun 1984. 75p. NTIS, PC A04/MF 

The von Neumann bottleneck imposes severe limitations on 
programming languages. This thesis points out that although the 
hardware limitations imposed by this bottleneck are being over- 
come, its constraints will remain in programs as long as there are 
assignments statements in their code. It is asserted that functional 
programming languages allow harnessing the processing power of 
computers with hundreds or even thousands of processors, permit- 
ting the solving of problems that are time/cost prohibitive on a uni- 
processor. A mechanical method for transforming imperative pro- 
grams into functional programs is discussed. The author feel that 
the mechanical transformation process is very inexpensive, and that 
it might be the best way to make imperative library programs into 
functional ones well suited to concurrent processing. 


29593 (ANL/TM—427) Argonne’s gateway access plan 
for connecting DOE Energy Research computing sites to the 
NMFEnet. McMahon, R.J.; Messina, P.C. (Argonne Nation- 
al Lab., IL (USA)). Apr 1985. Contract W-31-109-ENG-38. 
18p. NTIS, PC A02/MF A011; 1; GPO Dep. File Number 
DE85012290. 

Argonne National Laboratory has designed a flexible plan 
for connecting large multiprogram institutions to the National Mag- 
netic Fusion Energy Network (NMFEnet). The plan promises to 
benefit Argonne’s Energy Research scientists and engineers by 
making the Cray X-MP supercomputers in Livermore, California, 
fully accessible to users. Additionally, it will serve as a model for 
other large supercomputer centers whose users are scattered over a 
large area and who wish access to the NMFE network. This ap- 
proach is general and could be adapted to a wide variety of com- 
puting environments. The specific software and system architecture 
developed should be transportable and usable as is for sites with 
local networks based on TCP/IP, DECNET, and/or IBM NJE. 
Many sites have or will have such systems. 
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29594 (BARC—1234) Fisher's test in harmonic analysis. 
Basu, T.K.; Roy, F. (Bhabha Atomic Research Centre, 
Bombay (India). Seismology Section). 1984. 16p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE85900982. 

Role of Fisher’s test in harmonic analysis of time series has 
been discussed. Shimshoni’s (1977) tables have been interpolated 
and presented for the estimation of the significance of spectral 
peaks. 6 refs., 11 figs., 2 tabs. 


29595 (DOE/ER/10718—2) Fortran-oriented software 
tools research, Osterweil, L. (Colorado Univ., Boulder 
(USA)). a Mar 1982. Contract AC02-80ER10718. 12p. 

PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE8501 1400. 

Supported by research grants from the National Science 
Foundation and the Department of Energy, scientists from eight in- 
stitutions are participating in a collaborative project to create a uni- 
fied collection of software tools; i.e., computer programs that aid in 
writing, modifying, and transporting other computer programs. 
This collection, called Toolpack, will enable Fortran 77 program- 
mers to check for adherence to language standards, to format and 
structure programs so that their operation is clear to human read- 
ers, and to analyze the flow of data in ways that expose errors and 
anomalous construction. Further, Toolpack will permit program- 
mers to insert “probes” into their code so that they may execute it 
step-by-step, observing details that help them locate and correct 
errors. Finally, programmers may use Toolpack to transform their 
code in various capabilities of Toolpack are “unified” by being em- 
bedded in a system consisting of a file structure and a command 
language that allows users to execute sequences of toc! applications. 
Toolpack and the unifying system are written in portable Fortran. 
Machine dependencies are isolated so that the system may be easily 
installed on a variety of machines. 


29596 (DOE/ER/13046—T1) Renewing US mathematics: 
critical resource for the future. (National Research Council, 
Washington, DC (USA). Ad Hoc Committee on Resources 
for the Mathematical Sciences). 1984. Contract FG0O1- 
83ER13046. 216p. NTIS, PC A10/MF A01; GPO Dep. File 
Number DE85011553. 

In recent years, the group within the National Research 
Council that oversees our work in the physical sciences became 
concerned that the nation was not taking full advantage of the po- 
tential of the mathematical sciences. Accordingly, the Council em- 
paneled a group of outstanding scientists, many of whom, includ’ 1g 
the panel chairman, Edward David, represent scientific fields that 
use the results of mathematical research. The panel’s task was to 
assess the adequacy of US resources in support of mathematics. 
“Renewing US Mathematics” is the product of that assessment. The 
panel discovered that recent funding increases in the computer sci- 
ences actually mask a downward trend in federal support for math- 
ematics itself. The report lays out a bold remedial program that the 
panel believes is needed if we are to keep the mathematical sciences 
in the United States at the world forefront. 


29597 (DOE/ER/13074—1) Large scale scientific com- 
putation: conference Parter, S.V. (ed.). (Wiscon- 
sin Univ., Madison (USA). Mathematics Research Center). 
1984. Contract FG02-83ER13074. 319p. (CONF-830581—). 
Academic Press, Inc., Orlando, FL 32887. File Number 
TI85003856. 

From Conference on large scale scientific computation; 
Madison, WI, USA (16 May 1983). 

Publication No. 51. 

This conference was devoted to a review of the various and 
diverse developments of modern large scientific computation. 
Speakers at this meeting addressed questions concerned with spe- 
cialized architectural considerations, efficient use of existing state- 
of-the-art computers, software developments, large scale projects in 
diverse disciplines, and mathematical approaches to basic algorith- 
mic and computational problems. 
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29598 (LA-UR—85-810) Distributed implementation of 
program evaluation. Fasel, J.H.; Douglass, R.J.; 
R.; Hudak, P. (Los Alamos National Lab., NM 

(USA); Yale Univ., New Haven, CT (USA)). 1985. Con- 

tract W-7405-ENG-36. llp. NTIS, PC A02/MF AOl; 1; 
GPO Dep. File Number DE85009573. 

In this paper, we explore the potential of the functional 
model, particularly as it pertains to architecture. In Section 2, we 
describe the graph-reduction operational model of computation and 
its relation to AI problems. In Section 3, we discuss a class of ar- 
chitectures that implement graph reduction and a prototype imple- 
mentation in this class being developed at Los Alamos. Finally, we 
speculate on the applicability of graph reduction to some other 
classes of architecture. 


29599 (LA-UR—85-899) Sensitive dependence to param- 
eters, fat fractals, and universal attractors. Farmer, 
J.D. (Los Alamos National Lab., NM (USA)). Mar 1984. 
Contract W-7405-ENG-36. 9p. (CONF- -8403188—1). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE85009551. 

From Conference on fluctuations and sensitivity in non equi- 
librium systems; Austin, TX, USA (1 Mar 1984). 

There are many nonlinear differential equations for which 
two different types of behavior, such as chaos and periodicity, are 
interwoven in a complex and intricate manner, so that the bifurca- 
tion parameters form a “fat fractal”. The result is that statistical 
averages vary wildly with parameters and, strictly speaking, predic- 
tion becomes impossible even in the statistical sense. (For example, 
climate, as well as weather, is unpredictable.) There is, however, 
order in this unpredictable behavior, which can be described by a 
universal strange attractor of the renormalization transformation. 


29600 (LA-UR—85-1022) Attractors for the Kuramoto- 
Sivashinsky equations. Nicolaenko, B.; Scheurer, B.; Temam, 
R. (Los Alamos National Lab., NM (USA); CEA Centre 


d'Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France); 
Paris-11 Univ., 91 - Orsay (France). Lab. d’Analyse Numer- 
ique). 1985. Contract ”W-7405-ENG.- 36. 23p. (CONF- 
8407103—-3). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE85009631. 

From American Mathematical Society/SIAM meeting; Santa 
Fe, NM, USA (23 Jul 1984). 

In this paper, we address the question of constructing an 
upper bound of the Hausdorff and Fractal dimensions d/sub H/(x) 
and d/sub F/(x) for attractors X of the kuramoto-Sivanshinsky 
equation. 


29601 (LBL—19373) Modified dynamic hashing. Kawa- 
goe, Kyoji. (Lawrence Berkeley Lab., CA (USA)). Mar 
1985. Contract AC03-76SF00098. 16p. (CONF-8505134—1). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE85011166. 

From SIGMOD '85 conference; Austin, TX, USA (28 May 
1985). 

This paper describes a modification for the unified dynamic 
hashing method presented by J.K. Mullin. The main advantage of 
this modified dynamic hashing method is that it provides a single 
file access to a record, while the unified dynamic hashing method 
may require several accesses for records in buckets that over- 
flowed. This method is spatially efficient because it does not use in- 
dexes or tables commonly used by other dynamic hashing methods. 


29602 (ORNL—6150) Parallel Cholesky factorization in 

multiprocessor environments. Heath, M.T. 
(Oak Ridge National Lab., TN (USA)). May 1985. Contract 
AC05-840R21400. 22p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE85012079. 

Parallel algorithms are presented for computing the Cho- 
lesky factorization on multiprocessors having only private local 
memory. Synchronization of multiple processes is based on message 
passing. Several possible processor interconnection networks are 
considered. 
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29603 (PB—85-155745/XAB) Decomposition-coordina- 
tion techniques for parallel simulation. Part 2. Simulation of 
gas flow in a pipeline. Crorkin, W.; Allidina, A.Y.; Malin- 
owski, K.; Singh, M.G. (Manchester Univ. (UK). "Inst. of 
Science and Technology). Apr 1984. 2ilp. NTIS, PC E03/ 
MF E03. 


See also PB85-155752. 

Part 1 of the paper gave a description of decomposition-co- 
ordination techniques for the simulation of systems described by al- 
gebraic equations, ordinary-differential equations, and partial-differ- 
ential equations. Such techniques enable tasks to be performed in 
parallel using parallel-computing facilities and such an approach 
would be necessary where it is vital to improve the speed of simu- 
lation. This part of the paper investigates the application of the de- 
composition-coordination techniques to a particular example. The 
example chosen is the set of non-linear partial differential equations 
which describe the flow of gas in a pipeline. The simulation is car- 
ried out on a single machine. 


29604 (PB—85-155752/XAB) Decomposition-coordina- 
tion techniques for parallel simulation. Part 1. Malinowski, 
K.; Allidina, A.Y.; Singh, M.G.; Crorkin, W.D. (Manchester 
Univ. (UK). Inst. of Science and Technology). Mar 1984. 
25p. NTIS, PC E03/MF E03. 

See also PB85-155745. 

This paper is concerned with simulation of systems described 
by algebraic equations, ordinary-differential equations, and partial- 
differential equations. The paper investigates decomposition-coordi- 
nation techniques which enable tasks to be performed in parallel 
using parallel-computing-facilities. Such an approach for system 
simulation is necessary in industries where it is vital to improve the 
speed of simulation. 


29605 (SAND—79-2374) DEPAC - design of a user ori- 
ented package of ODE solvers. Shampine, L.F.; Watts, H.A. 
(Sandia National Labs., Albuquerque, NM ‘(USA)). Sep 
1980. Contract AC04-76DP00789. 87p. NTIS, PC A05/MF 
A01; 1; GPO Dep. File Number DE85005982. 

DEPAC is a user interface to a package of codes for the so- 
lution of the initial value problem for a system of ordinary differen- 
tial equations. It is intended to make the codes in the package as 
easy as possible to use and, at the same time, to take full advantage 
of the underlying algorithms. A major objective of the design is to 
facilitate switching codes. The prologs for the three methods at 
present represented in DEPAC are given. This document discusses 
some aspects of the design of DEPAC. It explains why the design 
is appropriate to the authors’ computing environment. It provides 
ideas, experience, and a discussion of issues which will assist re- 


‘searchers faced with a similar task in other environments. 


29606 (SAND—85-0673) Data communications-oriented 
production system language (CPSL). Tolendino, L.F.; Vahle, 
M.O. (Sandia National Labs., Albuquerque, NM (USA)). 
May 1985. Contract AC04-76DP00789. 18p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE85011457. 

The growing need for data communications support and the 
limited manpower available prompted research into the benefits of 
expert systems. This paper describes a LISP-based production 
system language, CPSL, which was designed to expedite the devel- 
opment of expert systems. While CPSL has been used to develop 
an expert system for the design of fiber optic-based communications 
circuits, it is certainly not limited to such applications. CPSL is ap- 
plicable to many expert system implementations. 


29607 (SAND—85-0780C) User commands for product 
design and system management. Nelson, N.J. (Sandia Nation- 
al Labs., Albuquerque, NM (USA)). 1985. Contract AC04- 
76DP00789. 20p. (CONF-8505140—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE85011708. 

From 10. annual meeting of the applicon users group; Phoe- 
nix, AZ, USA (19 May 1985). 

This talk presents IMAGE user commands that have been 
developed to aid in system management tasks and to assist the 
Computer-Aided Design System (CADS) user in various phases of 
product design through better utilization of resources. Specific 
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topics include system aids such as backup by date, automated mass 
properties calculation and retention, and data verification. 


29608 (SAND—85-0996C) Implementation of the SITAN 
algorithm in the digital terrain management and display 
system. Cambron, T.M.; Snyder, F.B.; Fellerhoff, J.R. 
(Harris Corp., Melbourne, FL (USA); Sandia National 
Labs., Albuquerque, NM (USA)). 1985. Contract AC04- 
76DP00789. 9p. (CONF-8505116—2). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE85010659. 

From National aerospace and electronic conference; Dayton, 
OH, USA (20 May 1985). 

This paper describes the functional methodologies and devel- 
Opment processes used to integrate the SITAN autonomous naviga- 
tion algorithm with the Digital Terrain Management and Display 
System (DTMDS) for real-time demonstrations aboard the AFTI/ 
F-16 aircraft. Heretofore, the SITAN algorithm has not been imple- 
mented for real-time operation aboard a military aircraft. The paper 
describes the implementation design of the DTMDS and how the 
elevation data base supported by the digital map generator subsys- 
tem is made available to the SITAN algorithm. The effects of air- 
craft motion as related to SITAN algorithm timing and processor 
loading are evaluated. The closed-loop implementation with the 
AFTI aircraft inertial navigation system (INS) was specifically se- 
lected for the initial demonstration. 


29609 (SLAC-TN—85-3) Using LINE as an interactive 
graphics package. Interfacing line and Topdraw in 43 or 24 
VM. LeClaire, B. (Stanford Linear Accelerator Center, CA 
(USA)). Apr 1985. Contract AC03-76SF00515. 33p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE850 2007. 

This memo serves to describe interactive graphics with the 
LINE exec for use with any Topdraw file. In particular, the oper- 
ation of LINE for positioning of Topdraw titles is described. 


29610 (UCID—20426) Praxis release notes: version 7.3. 
Holloway, F.W.; DeGroot, A. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 3 May 1985. Contract W-7405- 
ENG-48. 29p. NTIS, PC A03/MF A01; GPO Dep. File 
Number DE85011862. 

These release notes are intended as a guide to those responsi- 
ble for Nova software. They assume extensive knowledge of the 
present Praxis language. Each improvement made in Praxis is de- 
scribed. Many of the improvements have example programs which 
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29611 


within (Sandia National Labs., 
NM (USA)). 1985. Contract AC04-76DP007 
(CONF-8504129—1). NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE85010021. 


users guide. Isler, R.E. (( i i ivermore, 
CA (USA)). May 1985. Contract AC04-76DR00789. 6ip. 
NTIS, PC A04/MF A01; GPO Dep. File Number 
DE85011965. 

Sandia National Laboratories has been assigned Lead Lab 
responsibility by the Department of Energy (DOE) for integrating 
the communications among computer-aided design/computer-aided 
manufacturing (CAD/CAM) activities throughout DOE’s Nuclear 
Weapons Complex (NWC). A primary objective is to provide a ca- 
pability for the exchange of digital data between dissimilar CAD 
systems within the NWC. A subset of the Initial Graphics Ex- 
change Specification (IGES) will be the data exchange format. The 
IGES/RIM Parser/Converter is the first in a series of programs 
being developed within the NWC to carry out this automated ex- 
change. The Parser/Converter program converts an IGES file into 
a file of input commands to a Relational Information Manager 
(RIM) database. 








1C / ERA-10/15 


CORPORATE AUTHOR INDEX 


In the Corporate Author Index, report literature is indexed using 
the name of the organization or institution responsible for issuing 
the report. Headings are provided for all report literature and for 
published literature for which a corporate approach is especially 
desirable, e.g., symposium and conference proceedings. 

Each entry under a corporate heading gives the document title 
and the volume and abstract numbers. The document type, e.g., R 
for Report; country of publication, e.g., US; and language of the 
document, e.g., In German, are given in parentheses at the end of 
the entry. If no language statement appears, the language is Eng- 
lish. Tables of document types and country of publication codes 
appear after the indexes. 

DOE Energy Data Base: Corporate Author Entries (DOE/ 
TIC-4585) is used in the standardization of corporate entries. DOE/ 
TIC-4585 is available for purchase from the National Technical In- 
formation Service (NTIS), U. S. Department of Commerce, Spring- 
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Advanced Process Technology, Milpitas, CA (USA) 

Radiological effects of hydrogen water chemistry, 10:27398 
(R;US) 

Aerospace Corp., E] Segundo, CA (USA). Energy and Resources Div. 

Solar central receiver preliminary design studies: summary and 
review of contract results, 10:27204 (R;US) 

Air Force Space Technology Center, Kirtland AFB, NM (USA) 

Emerging space nuclear power needs, 10:27437 (R;US) 

Air Force Wright Aeronautical Labs., Wright-Patterson AFB, OH 
(USA). Aero-Propulsion Lab. 

Air Force Federal Photovoltaic Utilization Program, 10:27197 
(R;US) 

Air Pollution Technology, Inc., San Diego, CA (USA) 

Laboratory/bench scale testing and evaluation of APT Dry Plate 
Scrubber. Twentieth quarterly report, December 1, 1984- 
February 28, 1985, 10:26658 (R;US) 

Aix-Marseille-1 Univ., 13 - Marseille (France) 

Study by infrared thermography and numerical analysis of the 
thermal behaviour of solar cells and photovoltaic modules, 
10:27113 (R;FR;In French) 

Study of sulfur and vanadium in heavy petroleum products, 
10:26791 (R;FR;In French) 

Aix-Marseille-2 Univ., 13 - Marseille (France), Centre Universitaire 
de Luminy 


Probabilistic aspects of lattice gauge theories: confinement 
problem and correlation inequalities, 10:29181 (R;FR;In 
French) 

Aix-Marseille-2 Univ., 13 - Marseille (France). Dept. de Physique 


Semi-classical approximation and microcanonical ensemble, 
10:29426 (R;FR) 

Alabama A and M Univ., Normal (USA) 

Screening and characterizing oleaginous microalgal species from 
the southeastern United States. Final subcontract report, 
10:27187 (R;US) 

Alberta Univ., Edmonton (Canada) 

Variability in residential air leakage, 10:27862 (R;US) 

Allied Corp., Kansas City, MO (USA). Bendix Kansas City Div. 
Drag solderin; ae process control. Final report, 10:28011 (R;US) 
Environmental summary for calendar year 1984, 10:28725 (R;US) 
Evaluation of coordinate measuring machines. Final report, 

10:28638 (R;US) 

Improved coordinate measuring machine calibration and control, 

10:28639 (R;US) 


Laser welding of 6A1-4V titanium alloy. Final report, 10:28010 
(R;US) 

Plating density standards. Final report, 10:28579 (R;US) 

Properties of Ti-6A1l-4V spun formed fuze supports, 10:28052 
(R;US) 

AMAF Industries, Inc., Columbia, MD (USA) 

Experimental investigation of neutral-plasma beam propagation 

across a magnetic field. Final report, 10:29028 (R;US) 
— — Research and Development, Inc., Golden, CO 

Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Semi-annual progress report, 
10:26725 (R;US) 

Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Monthly report, 10:26726 (R;US) 

Ultra-fine coal characterization. 4th quarterly report, December 
1, 1984-February 28, 1985, 10:26649 (R;US) 

American Geophysical Union, Washington, DC 

Groundwater transport: handbook of mathematical models, 
10:28749 (R;US) 

American Technology Management Consultants, West Lafayette, IN 

Application of biotechnology to PCB disposal problems. Final 
report, 10:28744 (R;US) 

Ames Lab., IA (USA) 
Ames Laboratory measurements of alkali levels in the Curtiss- 
. Wright PFBC gas stream, 10:26743 (R;US) 

Enthalpies of formation in the systems tantalum-sulfur and 
tantalum-aluminum, 10:28187 (R;US) 

Nuclear magnetic resonance studies of amorphous silicon 
hydrides: proton spin dynamics, 10:28186 (R;US) 

AN Kazakhskoj SSR, Alma-Ata. Inst. Yadernoj Fiziki 

Summaries of reports of 34. conference on nuclear spectroscopy 
and atomic nucleus structure. Summaries of reports, 10:29218 
(R;SU;In Russian) 

AN SSSR, Moscow 

Summaries of reports of 34. conference on nuclear spectroscopy 
and atomic nucleus structure. Summaries of reports, 10:29218 
(R;SU;In Russian) 

AN SSSR, Moscow. Inst. Vysokikh Temperatur 

Dynamics of a magnetic-fluid seal. 10:27818 (TA;US) 

Eighth international conference on MHD electrical power 
generation. Volume 5, 10:27817 (TG;US) 

Hydrodynamics of interfaces in electromagnetic fields, 10:27819 
(TA;US) 

AN SSSR, Novosibirsk. Inst. Yadernoj Fiziki 

Calculation of radiative corrections to the cross-section of one- 
photon annihilation by means of structure functions, 10:29157 
(TG;DE) 

AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst. 

Description of monopole giant resonances in the random phase 
approximation, 10:29335 (R;SU;In Russian) 

Excitation theory for quadrupole-octupole degree of freedom of 
nuclei, 10:29334 (R;SU;In Russian) 

Frequency measuring of the phonon electromagnetic conversion 
on the 1035 MeV positrons in diamond, 10:29350 (R;SU;In 
Russian) 

Radiation damage physics and radiation technology, 10:28036 
(R;SU;In Russian) 

AN Ukrainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki 

Fine structure of Fraunhofer lines and structure of solar 
photosphere, 10:28938 (R;SU;In Russian) 

AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledovanij 

Calculation of dielectronic recombination cross section for He*, 
10:29018 (R;SU;In Russian) 

Perspectives to work with heavy ions on the isochronous 
cyclotron U-240, 10:28558 (R;SU;In Russian) 





APPLIED MANAGEMENT SCIENCES, INC., SILVER 


Applied Management Sciences, Inc., Silver Spring, MD (USA) 

Overview of the United States commercial building population, 
10:27861 (R;US) 

Applied Research Corp., Landover, MD (USA) 

Ratio of observed x-ray luminosity to bolometric luminosity in 
early-type stars really a constant, 10:28962 (R;US) 

Stellar winds: observational evidence for a hot-cool star 
connection, 10:28954 (R;US) 

Architectural Energy Corp., Westminster, CO (USA) 

Data archive documentation. Passive Solar Commercial Buildings 
aan 10:27240 (R;US) 

Data completeness report. Passive Solar Commercial Buildings 
Program, 10:27235 (R;US) 

Field instrumentation checks for commercial buildings data 
systems. Final report, 10:27231 (R;US) 

Monitored heating season performance of the Mount Airy library 
building, 10:27229 (R;US) 

Passive solar commercial building performance. Review of 
hourly data from four monitored buildings, 10:27238 (R;US) 

Site handbook: data acquisition system information, Security 
State Bank, Wells, Minnesota, 10:27236 (R;US) 

Site handbook: data acquisition system information, Johnson 
Controls, Inc. building, Salt Lake City, Utah, 10:27232 (R;US) 

Site handbook: data acquisition system information, Comal 
County Mental Health Mental Retardation Center, New 
Braunfels, Texas, 10:27237 (R;US) 

Site handbook: data acquisition system information, Saint Mary's 
parish gymnasium, Alexandria, Virginia, 10:27239 (R;US) 

Site handbook: data acquisition system information, passive solar 
retrofit Automobile Maintenance Facility, City of Philadelphia, 
10:27241 (R;US) 

Site handbook: data acquisition system information, Community 
United Methodist Church, Columbia, Missouri, 10:27242 

;US) 

suri handbook: data acquisition system information, Shelly Ridge 
Program Center for the Girl Scouts of greater Philadelphia, 
Miquon, Pennsylvania, 10:27233 (R;US) 

Site handbook: data acquisition system information, Rensselaer 
Polytechnic Institute Visitor Information Center, Troy, New 
York, 10:27234 (R;US) 

Arctec, Inc., Columbia, MD (USA) 

Field Guide for Arctic Oil Spill Behavior. Final report, 10:26780 
(R;US) 

Arctic Energies Ltd., Severna Park, MD (USA) 

Development of marine rated phosphoric acid fuel cells. SBIR 
(Small Business Innovation Research) Phase 1 report. Report 
for February-October 1984, 10:27839 (R;US) 

Argonne National Lab., Idaho Falls, ID (USA) 

Plant-life extension planning for an operating LMFBR, 10:27426 
(R;US) 

Argonne National Lab., IL (USA) 

Adaptive contact elements for three-dimensional fluid-structure 
interfaces, 10:27533 (R;US) 

Argonne’s gateway access plan for connecting DOE Energy 
Research computing sites to the NMFEnet, 10:29593 (R;US) 

Block-implicit calculations of three-dimensional laminar flow in 
strongly curved ducts, 10:28296 (R;US) 

Comparison of all-remote and personnel access maintenance 
operations for INTOR, 10:29535 (R;US) 

Computer network that assists in the planning, execution and 
evaluation of in-reactor experiments, 10:27536 (R;US) 

Development of site-specific soil cleanup criteria: New 
Brunswick Laboratory, New Jersey site, 10:26948 (R;US) 

Development of the Multi-Attribute Hazard Assessment System 
(MAHAS) and its application to energy-related waste streams, 
ae (R;US) 

Direct determination of metals in organic matrices by inductively 
coupled plasma-atomic emission spectrometry (ICP-AES), 
10:28205 (R;US) 

Drying of pulverized material with heated condensible vapor, 
10:26733 ; US) 

Environmental concerns related to natural gas vehicles, 10:28000 
(R;US 

poiwes nuclear-data file for niobium, 10:29262 (R;US) 

Experimental Breeder Reactor II inherent shutdown and heat 
removal tests - test results and analysis, 10:27525 (R;US) 

Filter-separable constituents of groundwater from the Columbia 
River plateau, 10:28926 (R;US) 

Flow visualization study of inverted annular flow of post dryout 
heat transfer region, 10:27537 (R;US) 
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Formerly utilized MED/AEC sites Remedial Action Program. 
Report of the decontamination of Jones Chemical Laboratory, 
Ryerson Physical Laboratory, and Eckhart Hall, the 
University of Chicago, Chicago, Illinois, 10:26949 (R;US) 

Fuel motion induced by a sharp burst TUCOP: PFR/TREAT 
test LO7, 10:27530 (R;US) 

Influence of chemical form, feeding regimen, and animal species 
on the gastrointestinal absorption of plutonium, 10:28826 
(R;US) 

Initial screening of license applications for ocean thermal energy 
conversion (OTEC) plants with regard to their interaction 
with the environment, 10:27223 (R;US) 

In-situ observations of the development of heavy-ion damage in 
semiconductors, 10:28115 (R;US) 

Investigation of superstructure damping identification for the 
HDR containment building, 10:27535 (R;US) 

Measurement of velocity profiles in a stratified pipe flow 
recirculatory shear zone using laser flow visualization, 
10:27393 (R;US) 

Model predictions of dynamic instability threshold for boiling 
flow systems, 10:27531 (R;US) 

Nuclear Technology Programs at Argonne National Laboratory. 
Quarterly progress report, July-September 1984, 10:26845 

;US 

Newereal simulation of chemical and physical properties of 
cumulus clouds, 10:28684 (R;US) 

OTEC performance tests of the Alfa-Laval plate heat exchanger 
as an ammonia evaporator, 10:27224 (R;US) 

Phase I of a BGO sum-energy/multiplicity spectrometer and 
multi-Compton-suppression spectrometer system. Progress 
report, 10:28595 (R;US) 

Physics Division annual review, 1 April 1983-31 March 1984, 
10:29212 (R;US) 

Recent advances in d-c relaxation techniques for the 
measurement of kinetics of fast electrode reactions, 10:27737 

;US 

‘nome aia al controller, 10:28326 (P;US) 

Resolution of thermal striping issue downstream of a horizontal 
pipe elbow in stratified pipe flow, 10:27529 (R;US) 

Scientific opportunities with advanced facilities for neutron 
scattering, 10:29343 (R;US) 

Separation of Drude and band-to-band spectra in polyvalent 
metals, 10:28019 (R;US) 

SHAPS-2: a three-dimensional computer program for linear/non- 
linear, static/dynamic analyses of piping systems, 10:27534 
(R;US) 

Shield design for next-generation, low-neutron-fluence, 
superconducting tokamaks, 10:29532 (R;US) 

Solar pond research at Argonne National Laboratory, 10:27216 

;US 

oat of ae of environmental concerns related to natural- 
gas-fueled vehicles, 10:27999 (R;US) 

Transfer of battery technology developed by the US Department 
of Energy, 10:27736 (R;US) 

Vaporization from a heated surface into a saturated stream, 
10:28295 (R;US) 

Arinc Research Corp., Annapolis, MD (USA) 

User's guide for the UNIRAM availability assessment 

methodology: Version 1.1, 10:27366 (R;US) 
Arizona State Univ., Tempe (USA) 

Model predictions of dynamic instability threshold for boiling 

flow systems, 10:27531 (R;US) 
Arizona Univ., Tucson (USA) 

1.5 - 3.5 micron spectroscopy of the Orion H2 source, 10:28975 
(R;US) 

Arizona Univ., Tucson (USA). Dept. of Chemical Engineering 

Aerosol formation from pulverized coal combustion. Quarterly 
report No. 5, 10:26662 (R;US) 

Aerosol formation from pulverized coal combustion. Quarterly 
report No. 6, 10:26663 (R;US) 

Arizona Univ., Tucson (USA). Environmental Research Lab. 

Off-peak power use in hybrid solar homes. Final report, 10:27268 
(R;US) 

Arkla Industries, Inc., Evansville, IN (USA) 

Evaporatively cooled chiller for solar air conditioning systems 

design and field test. Final report, 10:27244 (R;US) 
Armco, Inc., Middletown, OH (USA) 

Rapid analysis of steels using laser-based techniques, 10:28168 

(R;US) 
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= a Research and Development Labs., Fort Belvoir, VA 

Response of electrical power systems to electromagnetic effects 
of nuclear detonations, 10:28665 (R;US) 

Army Nuclear Effects Lab., Edgewood Arsenal, MD (USA) 

Development and evaluation of a fallout collector, 10:28666 
(R;US) 

ASEA-ATOM AB, Vaesteraas (Sweden) 

Materials behavior in hydrogen water chemistry in the Ringhals- 
1 BWR. Final report, 10:27396 (R;US) 

Associated Nuclear Services, Epsom (UK) 

Selection of nuclide decay chains for use in the assessment of the 
radiological impact of geological repositories for radioactive 
waste, 10:26846 (R;GB) 

Association Euratom-CEA, Centre d'Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). Dept. de Recherches sur la Fusion 
Controlee 

Annual report on theoretical work of the S.T.G.I. (Section de 
Theorie des Gaz Ionises), 10:29461 (R;FR) 

Continuity between a one dimensional Vlasov equation solution 
and the movement of a system of points, 10:29459 (R;FR;In 
French) 

Current drive by selective electron cyclotron resonance heating 
in Tokamak plasmas, 10:29466 (R;FR) 

Employment of plasma-beat waves in stochastic current drive, 
10:29462 (R;FR) 

Graphite limiters use in TFR, 10:29544 (R;FR) 
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Non thermal cyclotron emission and absorption, 10:29464 (R;FR) 

Plasma current sustainment in low-q discharges by lower hybrid 
waves in the Petula-B Tokamak, 10:29458 (R;FR) 

Radiant heat exchange measurements for Tore Supra, 10:29541 
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Simple view of L and H confinement regimes in tokamaks, 
10:29463 (R;FR) 

Survey of the modern auto- and cross-spectral analyses for the 
purpose of tokamak study, 10:29468 (R;FR) 

Test of the JET TFR antenna, 10:29542 (R;FR) 

TFR discharges with low metal impurity radiation level, 
10:29469 (R;FR) 

Turbulent effective absorptivity and refractivity, 10:29467 (R;FR) 

Astronomical Inst., Utrecht (Netherlands) 

New instabilities in line-driven winds, 10:28969 (R;NL) 

Atlanta Univ., GA (USA) 

Photoionization of alkali and alkaline earth atoms: Na and Mg, 
10:28233 (R;US) 

Atomic Energy Control Board, Ottawa, Ontario (Canada) 

Appendices to studies of cesium and strontium migration in 
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Leach test of six 192-iridium pellets based on the IAEA ‘special 
form’ test procedures, 10:29581 (R;CA) 

Atomic Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell 
Nuclear Research Establishment 

Hydride precipitation in zirconium studied by pendulum 
techniques, 10:28005 (R;CA) 

Attaway (Leland D.) and Associates, San Rafael, CA (USA) 

Application of biotechnology to PCB disposal problems. Final 
report, 10:28744 (R;US) 

Auburn Univ., AL (USA), Coal Conversion Lab. 

Improving the quality of deteriorated recycle solvents, 10:26600 
(R;US) 

New and improved dispersion and recovery techniques for slurry 
phase catalysis. Quarterly report, October-December 1984, 
10:26602 (R;US) 

Auburn Univ., AL (USA). Dept. of Mechanical Engineering 

Ordered carbon metal alloys for extraterrestrial power systems. 
Interim report, April 1983-April 1984, 10:28003 (R;US) 

Australian Atomic Energy Commission Research Establishment, 
Lucas Heights 

Metabolism and toxicity of neptunium, 10:28885 (TG;AU) 


Baham Corp., Columbia, MD (USA) 

Initial assessment of coal-fired ship operations. Final report, 
10:26745 (R;US) 

Basel Univ. (Switzerland). Inst. fuer Physik 

Investigations on baryonium and other rare p anti p annihilation 
modes using high-resolution 70 spectrometers (PS182), 
10:29056 (R;CH) 

Strong and weak CP violation at LEAR, 10:29168 (R;CH) 

Battelle Columbus Labs., OH (USA) 

Fuel economy performance of Variable Valve Train device. 
Summary report, 10:27977 (R;US) 

Industrial end-use ae methodology (INDEPTH): 
recommended design. —— 10:27793 (R;US) 

MATADOR: a pn tne the analysis of radionuclide 
behavior during degraded core accidents in light water 
reactors, 10:27693 (R;US) 

MATADOR (Methods for the Analysis of Transport And 
Deposition Of Radionuclides) code description and User's 
Manual, 10:27694 (R;US) 

Battelle Memorial Inst., Columbus, OH (USA) 

Further evaluation of the folding principle for reactor cores, 
10:27416 (R;US) 

Memorial Inst., Columbus, OH (USA). Office of Nuclear 
Waste Isolation 

Quarterly Brine Migration Data report, January-March 1984: 
nuclear waste repository simulation experiments (brine 
migration), Asse Mine of the Federal Republic of Germany, 
10:26851 (R;US) 

Salt dissolution assessment at seven potential nuclear waste 
repository locations in salt, 10:28922 (R;US) 

Baylor Univ., Waco, TX (USA) 

Solar meteorological research and training program. 
Measurements of global and direct insolation. Final report. 
Appendix II, 10:27057 (R;US) 

Solar meteorological research and training program. 
Measurements of global and direct insolation. Final report. 
Appendix 3, 10:27058 (R;US) 

Bechtel Group, Inc., San Francisco, CA (USA) 

Design improvements and cost reductions for a 5000 MWh 
superconducting Magnetic Energy Storage plant. Project final 
report, October 1984, 10:27704 (R;US) 

Bechtel National, Inc., San Francisco, CA (USA) 

Proposed resource evaluation plan. Salton Sea scientific drilling 
program, 10:27317 (R;US) 

Bell Aerospace Textron, Buffalo, NY (USA) 

Cold metal wall feasibility demonstration in a short residence 
time entrained flow coal gasifier. Final report, 10:26562 (R;US) 

Bell Labs., Murray Hill, NJ (USA) 

Experimental method for measuring fositronium reflection from 
surfaces, 10:28158 (R;US) 

Quantum mechanical path integrals with Wiener measures for all 
polynomial Hamiltonians, 10:29419 (R;US) 

Bendix Field Engineering Corp., Grand Junction, CO (USA) 

Development of solid thorium-232 reference materials, 10:28161 
(R;US) 

Bern Univ. (Switzerland) 

Status and first results from the UA2 experiment, 10:29055 
(R;CH) 

Bhabha Atomic Research Centre, Bombay (India) 

Theoretical Physics Division annual progress report for 1983, 
10:29584 (R;IN) 

Uranium vapour generation using electron beam heating, 
10:28009 (R;IN) 

Bhabha Atomic Research Centre, Bombay (India). Analytical 
Chemistry Div. 

In-house reference rock standard: Gilbert basalt, B-78 - analyses 
and estimates, 10:28921 (R;IN) 

Bhabha Atomic Research Centre, Bombay (India). Biology and 
Agriculture Div. 

Radiosensitisation of hypoxic bacterial cells and animal tumors by 
membrane active drugs and hyperthermia-I. Progress report, 
April 1-December 1, 1983, 10:28821 (R;IN) 

Bhabha Atomic Research Centre, Bombay (India). Bio-organic Div. 

Bio-Organic Division progress report, 1980-1983, 10:28206 (R;IN) 
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Bhabha Atomic Research Centre, Bombay (India). Electronics Div. 
Nuclear spectrum analysis by using microcomputer, 10:28578 
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ice asmicain chinettes of Health Physics Division, 1982- 
1983, 10:28822 (R;IN) 
Bhabha Atomic Research Centre, Bombay (India). Isotope Div. 
Pipeline leak location using radiotracer technique, 10:26978 
(RIN) 
Bhabha Atomic Research Centre, Bombay (India). Metallurgy Div. 
Thermodynamics and the mechanism of the bubble growth in 
solids, 10:26827 (R;IN) 
Bhabha Atomic Research Centre, Bombay (India). Nuclear Physics 


Div. 
Computer program for processing tal Compton profile 
of solids and liquids, 10:29339 Ana 
Nuclear data activities in India. Progress report, January 1983- 
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Use for pure alcohols, alcohol-water mixtures, or alcohols with 

additives; for alcohol-gasoline mixtures, use GASOHOL. 


Biomass energy research programs funded by the Department 
of Energy, 10:27040 (BA;US) 


Production 
DOE supported research in alcohol fuel technology 
development, 10:27039 (BA;US) 
Perspectives on the SERI alcohol fuels program, 10:27035 
(J;US) 


Programs 
DOE supported research in alcohol fuel technology 
development, 10:27039 (BA;US) 
Perspectives on the SERI alcohol fuels program, 10:27035 
G;US) 
ALCOHOLATES 
See ALKOXIDES 
ALCOHOLS 


See also ETHANOL 
METHANOL 
PROPANOLS 


Studies in chemical and electrochemical coal conversion. 


Technical progress reports, August 1, 1984-October 31, 1984; 


November 1, 1984-January 30, 1985, 10:28213 (R;US) 
ALDEHYDES 
See also FORMALDEHYDE 
XYLOSE 


Mass Spectra 
Methanol chemical ionization of ketones and aldehydes (2- 
octanone; 2-octanal), 10:28212 (R;US) 
ALDEHYDO ACIDS 
See ALDEHYDES 
CARBOXYLIC ACIDS 
ALGAE 


See also DIATOMS 


Chemical profiles of microalgae, 10:27024 (RA;US) 

Cultivation and conversion of marine macroalgae, 10:27029 
(RA;US) 

Design of innovative microalgae culture experiments for the 
purpose of producing fuels, 10:27030 (RA;US) 


ALKALI! METALS 
Pairing interactions 


Microalgae analysis and cost evaluation, 10:27027 (RA;""S) 
Production of liquid fuels and chemicals by microalgae, 
10:27031 (RA;US) 
Productivity optimization of saline microalgae grown in 
outdoor mass culture, 10:27181 (RA;US) 
Screening for microalgae in the southeastern US, 10:27180 
(RA;US) 
Chemical Analysis 
Carbohydrates from microalgae, 10:27023 (RA;US) 
Chemical Composition 
Chemical profiles of microalgae, 10:27024 (RA;US) 
Collection and selection of oil-producing desert microalgae, 
10:27182 (RA;US) 
Microalgae analysis and cost evaluation, 10:27027 (RA;US) 
SERI Microalgae Technology Research Group (MTG), 
10:27026 (RA;US) 
Cultivation 
Direct bioconversion of solar energy into organic chemicals, 
10:27069 (R;FR) 
Cultivation Techniques 
Salinity driven oceanographic upwelling, 10:28820 (P;US) 
Growth 
SERI Microalgae Technology Research Group (MTG), 
10:27026 (RA;US) 
Ultrastructure evaluation of lipid-producing microalgae, 
10:28817 (RA;US) 


Production of liquid fuels and chemicals by microalgae. Final 
subcontract report, 10:27186 (R;US) 
Productivity optimization of saline microalgae grown in 
outdoor mass culture, 10:27181 (RA;US) 
SERI Microalgae Technology Research Group (MTG), 
10:27026 (RA;US) 
Sampling 
Screening and characterizing oleaginous microalgal species 
from the southeastern United States. Final subcontract 
report, 10:27187 (R;US) 
Technology Assessment 
SERI Microalgae Technology Research Group (MTG), 
10:27026 (RA;US) 
Tolerance 
Screening for microalgae in the southeastern US, 10:27180 


See also LITHIUM COMPOUNDS 
POTASSIUM COMPOUNDS 
SODIUM COMPOUNDS 


Diagnostic Techniques 
Photofragment fluorescence as a sensitive probe for gas-phase 
alkali compounds and their photochemistry, 10:28236 (R;US) 
Excitation 
Photofragment fluorescence as a sensitive probe for gas-phase 
alkali compounds and their photochemistry, 10:28236 (R;US) 
Fluorescence 
Photofragment fluorescence as a sensitive probe for gas-phase 
alkali compounds and their photochemistry, 10:28236 (R;US) 


Development of a process for the simultaneous high- 
temperature removal of alkali and iculates in a 
pressurized gasification system, 10:26588 (RA;US) 

M 


onitoring 
Ames Laboratory measurements of alkali levels in the Curtiss- 
Wright PFBC gas stream, 10:26743 (R;US)° 
Processes 


Development of a process for the simultaneous high- 
temperature removal of alkali and particulates in a 
pressurized gasification system, 10:26588 (RA;US) 

ALKALI METALS 


See also CESIUM 
LITHIUM 
POTASSIUM 
RUBIDIUM 
SODIUM 


Pairing Interactions 
Effective interionic pair potentials in liquid alkali metals, 
10:28022 (R;IT) 





ALKALINE EARTH METAL COMPOUNDS 
intermolecular Forces 


ALKALINE EARTH METAL COMPOUNDS 
Intermolecular Forces 
Conformation and binding of alkaline-earth dihalide molecules 
in an ionic model, 10:29011 (R;IT) 
Molecular Structure 
Conformation and binding of alkaline-earth dihalide molecules 
in an ionic model, 10:29011 (R;IT) 


See HYDROXIDES 
ALKANOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKENES 
See also BUTENES 
ETHYLENE 


PROPYLENE 


Biosynthesis 
Diesel fuel from biomass, 10:27018 (BA;US) 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKOXIDES 


Metal alkoxides: models for metal oxides. Alkoxide ligands in 
early transition metal organometallic chemistry, 10:28210 
(R;US) 

ALKYLATES 

See ALCOHOLS 
ALLOY 800H 

See INCOLOY 800H 
ALLOY-HD-8077 

See NICKEL BASE ALLOYS 
ALLOY-MA-754 

See NICKEL BASE ALLOYS 
ALLOY-MA-956 

See IRON BASE ALLOYS 
ALLOYS 

See also ALUMINIUM ALLOYS 

ANTIMO. 


TITANIUM ALLOYS 
TRANSITION ELEMENT ALLOYS 
VANADIUM ALLOYS 
ZIRCONIUM ALLOYS 


Displacement Rates 
Phase stability under irradiation, 10:28070 (J;GB) 
Phase Studies 
Progress report No. 2, 1981-1984. Working group on radiation 
damage in solid bodies, 10:28021 (R;DE) 
Physical Radiation Effects 
Progress report No. 2, 1981-1984. Working group on radiation 
damage in solid bodies, 10:28021 (R;DE) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLUVIAL DEPOSITS 
Radiation Monitoring 
Vadose-zone instrumentation in coarse alluvial deposits of the 
Amargosa Desert near Beatty, Nevada, 10:26940 (RA;US) 
ALPHA DECAY RADIOISOTOPES 
See also AMERICIUM 241 
CALIFORNIUM 


PROTACTINIUM 220 
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PROTACTINIUM 221 
RADIUM 223 
RADIUM 224 
RADIUM 226 
RADON 220 
RADON 222 
THORIUM 227 
THORIUM 228 
THORIUM 232 
THULIUM 153 
URANIUM 234 
URANIUM 235 
URANIUM 236 
URANIUM 238 
YTTERBIUM 154 


Data Compilation 
Half-lives and photon emission probabilities of frequently 
applied radionuclides, 10:29222 (R;DE;In German) 
ALPHA PARTICLES 
Emitted by nuclei. 
Stopping Power 
Stopping power of alpha particles, 10:29347 (RA;CS;In Slovak) 
ALPHA REACTIONS 
ies 
Bibliography and index for nuclear reactions among light 
charged particles. Volume 26, 10:29240 (R;US) 
Breakup Reactions 
Contributions of various breakup processes to the inclusive 
triton spectra at THETAsub(t) = 10° studied via the 
28Si(a,tp) reaction at Esub(a) = 120 MeV, 10:29243 
(RA;DE) 
Mechanism of break-up reactions of light ions at non- 
relativistic energies, 10:29324 (RA;DE) 
Three-body versus four-body contributions in a break-up on 
58Ni, 10:29254 (RA;DE) 
Correlations 
Correlated emission of particles in alpha induced reactions, 
10:29322 (RA;DE) 
Elastic Scattering 
Investigations of the radial distributions of nucleons in 
lfsub(7/2)-shell nuclei by elastic alpha particle scattering, 
10:29258 (R;DE;In German) 
Separation of the nuclear and Coulomb rainbow components 
from the elastic scattering data, 10:29257 (R;FR) 
Fission 
Fast nucleon emission in high energy a scattering from heavy 
nuclei, 10:29299 (RA;DE) 
Inclusive Interactions 
Contributions of various breakup processes to the inclusive 
triton spectra at THETAsub(t) = 10° studied via the 
28Si(a,tp) reaction at Esub(a) = 120 MeV, 10:29243 
(RA;DE) 
Inelastic Scattering 
Charged particle decay of giant resonances following inelastic 
alpha scattering at 0°, 10:29246 (RA;DE) 
Knock-Out Reactions 
Charged particle decay of giant resonances following inelastic 
alpha scattering at 0°, 10:29246 (RA;DE) 
Fast nucleon emission in high energy a scattering from heavy 
nuclei, 10:29299 (RA;DE) 
Mechanism of the deep inelastic scattering of alpha particles at 
Esub(a)sup(lab) = 140 MeV, 10:29253 (RA;DE) 
Three-body versus four-body contributions in a break-up on 
58Ni, 10:29254 (RA;DE) 
Particle Production 
Search of narrow properties in effective mass spectra of two 
and three protons using the technique of two-meter propane 
chamber, 10:29080 (R;SU;In Russian) 
Precompound-Nucleus Emission 
Correlated emission of particles in alpha induced reactions, 
10:29322 (RA;DE) 
ALPHA SOURCES 
Personnel 
Activity ratios of thorium daughters in vivo, 10:28854 
(RA;DE) 
Radiation Doses 
Activity ratios of thorium daughters in vivo, 10:28854 
(RA;DE) 
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ALPHA-BEARING WASTES 
Certification 


Waste Isolation Pilot Plant (WIPP) Transuranic (TRU) Waste 
Acceptance Criteria - development, application, and quality 
assurance, 10:26890 (R;US) 

Radioactive Waste 

Waste Isolation Pilot Plant (WIPP) Transuranic (TRU) Waste 
Acceptance Criteria - development, application, and quality 
assurance, 10:26890 (R;US) 

Radioactive Waste Processing 

Overview of the applications of cement-based immobilization 
technologies developed at US DOE facilities, 10:26854 
(R;US) 


Overview of the applications of cement-based immobilization 
technologies developed at US DOE facilities, 10:26854 
(R;US) 


See SYNTHETIC FUELS 
ALUMINATES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Chemical Preparation 
Method for preparing Pb-8”-alumina ceramic, 10:28150 (P;US) 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 


Review of the effects of fugitive coal dust on biotic and non- 
biotic systems, 10:26685 (R;NL;In Dutch) 


Properties 
Separation of Drude and band-to-band spectra in polyvalent 
metals, 10:28019 (R;US) 
Emission Spectroscopy 
Direct determination of metals in organic matrices by 
inductively coupled plasma-atomic emission spectrometry 
(ICP-AES), 10:28205 (R;US) 


Erosion tests of materials by energetic particle beams, 10:29533 
(R;US) 
Laser Welding 
Laser beam interactions with vapor plumes during Nd:YAG 
laser welding on aluminum, 10:28051 (R;US) 
Physical Radiation Effects 
Defect production and recovery in fcc metals irradiated at 4.2 
K, 10:28056 (R;US) 
Positrons 
Materials characterization with intense positron beams, 
10:29023 (R;US) 
ALUMINIUM 27 TARGET 
Proton Reactions 
Energetic protons at large angles in coincidence with yy rays, 
10:29242 (RA;DE) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 


Hydrogen generation from aluminium corrosion in reactor 
containment spray solutions, 10:27604 (RA;US) 
Corrosion Resistance 
Sulfidation resistant coatings for coal gasification process 
equipment. Final technical report, 10:26620 (R;US) 
Curie Point 
Pressure effect on the Curie temperature of Dy2Fesub(17- 
y)Alsub(y) compounds, 10:28026 (R;IT) 
abrication 


Properties of Ti-6A1-4V spun formed fuze supports, 10:28052 
(R;US) 
Physical Radiation Effects 
Influence of ion irradiation on the superconducting 
intermetallides of A15 structure (NbsSn, NbsSi, Vs3Si, 
NbsGe), 10:28028 (RA;SU;In Russian) 
Superconductivity ; 
Influence of ion irradiation on the superconducting 
intermetallides of A15 structure (NbsSn, NbsSi, VsSi, 
NbsGe), 10:28028 (RA;SU;In Russian) 


ALUMINIUM OXIDES 
Sorptive Properties 


Thermoelectric Properties 
Thermoelectric properties of B-boron and-some boron 
compounds. Final report, August 1981-September 1984, 
10:28087 (R;US) 
ALUMINIUM ARSENIDES 
Electronic Structure 
Electron energy levels in GaAs/Gasub(1-x)A 1sub(x)As 
heterojunctions. I, 10:28125 (R;IT) 
Optical Properties 
Electron energy levels in GaAs/Gasub(1-x)A lsub(x)As 
heterojunctions. II: Optical properties, 10:28127 (R;IT) 
Oscillator Strengths 
Electron energy levels in GaAs/Gasub(1-x)A 1sub(x)As 
heterojunctions. II: Optical properties, 10:28127 (R;IT) 
Photoionization 


Electron energy levels in GaAs/Gasub(1-x)A1sub(x)As 
heterojunctions. II: Optical properties, 10:28127 (R;IT) 
ALUMINIUM BASE ALLOYS 
Corrosion 
Comparative study of the behaviour of metals in geothermal 
environment, 10:27321 (R;FR;In French) 
Ductility 
Influence of gamma-radiation and low-temperature elastic sign- 
variable loading on mechanical properties of D16 alloy, 
10:28033 (RA;SU;In Russian) 
Phase Studies 
Synthesis and properties of elevated-temperature p/m 
aluminum alloys. Annual technical report, 1 October 1983-30 
September 1984, 10:28004 (R;US) 
Physical Radiation Effects 
Influence of gamma-radiation and low-temperature elastic sign- 
variable loading on mechanical properties of D16 alloy, 
10:28033 (RA;SU;In Russian) 
ALUMINIUM COMPOUNDS 
See also ALUMINATES 
ALUMINIUM ARSENIDES 
ALUMINIUM FLUORIDES 
ALUMINIUM NITRIDES 
ALUMINIUM OXIDES 
ALUMINIUM SILICATES 
ALUMINIUM SULFIDES 


Enthalpy 
Enthalpies of formation in the systems tantalum-sulfur and 
tantalum-aluminum (TasAls, TaeAl, TasAl, TaAls), 10:28187 
(R;US) 
ALUMINIUM FLUORIDES 
Molecular Structure 
Ab initio molecular orbital studies of the structure and stability 
of the BeAkLFs complex, 10:28203 (J;US) 
ALUMINIUM NITRIDES 
Synthesis 
High-temperature chemistry and thermodynamics of structural 
materials, 10:28092 (RA;US) 
ALUMINIUM OXIDES 
Catalytic Effects 
Novel catalytic methods for heteroatom removal in coal liquids 
up ing. Quarterly report No. 6, December 1, 1984-March 
1, 1985, 10:26603 (R;US) 
Fracture Properties 
Microstructure and mechanical properties of ion-implanted 
ceramics, 10:28095 (BA;US) 
Hardness 
Microstructure and mechanical properties of ion-implanted 
ceramics, 10:28095 (BA;US) 
Microstructure 
Microstructure and mechanical properties of ion-implanted 
ceramics, 10:28095 (BA;US) 
Precipitation Hardening 
Micro iructure-mechanical property relationships in 
treusformation-toughened ceramics. Progress report, 
10:28086 (R;US) 
Sorptive Properties 
Adsorption from flooding solutions in porous media: a study of 
interactions of surfactants and polymers with reservoir 
minerals. Final report, 10:26763 (R;US) 





ALUMINIUM OXIDES 


Gas-surface study of contaminant reactions in combustion. 
Covering the period: September 26, 1983-September 26, 
1984, 10:26659 (R;US) 
ALUMINIUM SILICATES 


Mossbauer, infrared and magnetic characterization of 
iron/cobalt species in cage structure alumino-silicates 
(Zeolites), 10:28147 (J;US) 


Properties 
Mossbauer, infrared and magnetic characterization of 
iron/cobalt ies in cage structure alumino-silicates 
(Zeolites), 10:28147 (J;US) 
Moessbauer Effect 
Mossbauer, infrared and magnetic characterization of 
iron/cobalt in cage structure alumino-silicates 
(Zeolites), 10:28147 (J;US) 
Structural Chemical Analysis 
Mossbauer, infrared and magnetic characterization of 
iron/cobalt species in cage structure alumino-silicates 
(Zeolites), 10:28147 (J;US) 
ALUMINIUM SULFIDES 
Electrolysis 
Electrolysis of AlSs in AlCls-MgCle-NaCl-KCl melts, 
10:28231 (J;GB) 
ALUMINIUM-AIR BATTERIES 
Design 
Aluminum-air power cell research and development program, 
10:27992 (RA;US) 
Performance Testing 
Aluminum-air power cell research and development program, 
10:27992 (RA;US) 
ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMERICAN BLACKS 
See BLACK AMERICANS 
AMERICAN INDIANS 
Sociology 
American Indian Religious Freedom Act: guidance for 
compliance by federal agencies, 10:27754 (R;US) 
AMERICIUM 
Chemical Reactions 
Nuclear Technology Programs at Argonne National 
Laboratory. Quarterly progress report, July-September 1984, 
10:26845 (R;US) 
AMERICIUM 241 
Calibration Standards 
Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 
Carcinogenesis 
Liver cancer induction by **Am, **°Pu and thorotrast in deer 
mice and grasshopper mice, 10:28858 (RA;DE) 
Clearance 
Effect of age on the efficacy of Zn- 
diethylenetriaminepentaacetic acid therapy for removal of 
Am and Pu from beagles, 10:28882 (J;US) 
Excretion 
Investigation levels of radioisotopes in the body and in urine 
following inhalation of radioactive materials. Consequences 
of the 1977 ICRP recommendations, 10:28877 (RA;IL) 
Radiation Monitoring 
1984 Environmental monitoring program report for Idaho 
National Engineering Laboratory Site, 10:28705 (R;US) 
Radioecological Concentration 
Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 
Tissue Distribution 
Investigation levels of radioisotopes in the body and in urine 
following inhalation of radioactive materials. Consequences 
of the 1977 ICRP recommendations, 10:28877 (RA;IL) 


ERA-10/15 / 106S 


AMERICIUM BROMIDES 
Vapor Pressure 
Vapour pressure of americium(III) chloride, 10:28241 (R;DE;In 
German 


) 
AMERICIUM CHLORIDES 
Vapor Pressure 
Vapour pressure of americium(III) chloride, 10:28241 (R;DE;In 
German) 
AMINO ACIDS 
Organic acids containing both a basic amino group and an acidic 
carboxyl group. 
See also DTPA 
THYROXINE 


Chemical Preparation 
Design and synthesis of some polyaminopolycarboxylic acids 
and the structural influence of their anions on the separation 
of actinides and lanthanides, 10:28177 (D;US) 
Structural Chemical Analysis 
Design and synthesis of some polyaminopolycarboxylic acids 
and the structural influence of their anions on the separation 
of actinides and lanthanides, 10:28177 (D;US) 
AMINO ALCOHOLS 
See ALCOHOLS 
AMINO SUGARS 
See SACCHARIDES 
AMINOGLYCIDES 
See SACCHARIDES 
AMMONIA 
Equations of State 
Planetary fluids He and NHs at high shock pressures and 
temperatures, 10:28988 (R;US) 
Inventories 
[Great Plains Gasification Associates] quarterly technical 
progress report, Ist quarter 1985, 10:26563 (R;US) 


Endergonic reduction of Nz by water over solid-state catalysts 
using visible light, 10:27042 (BA;US) 
Removal 
Pilot-scale treatment of gasification wastewater and reuse in a 
cooling tower, 10:26564 (R;US) 
Solvent Properties 
Micro-scale methods for characterization of supercritical fluid 
extraction and fractionation processes, 10:28172 (R;US) 
AMMONIUM SULFATES 
Crystal Structure 
Heteronuclear cross polarization of solid-state ‘*N NMR 
powder patterns, 10:28201 (J;GB) 
AMPEROMETRY 
Digital Systems 
Electronic digital amperometer, 10:28646 (R;IN) 
AMPHIBIANS 
Animal Breeding 
Ecological studies related to construction of the Defense 
Waste Processing Facility on the Savannah River Plant. FY 
1983-84 annual report, 10:26947 (R;US) 
AMYLASE 
Code numbers 3.2.1.1, 3.2.1.2, and 3.2.1.3. 
Enzyme Activity 
Dried calcium alginate/magnetite spheres: a new support for 
chromatographic separations and enzyme immobilization, 
10:28776 (J;US) 
ANALOG-TO-DIGITAL CONVERTERS 


New development of analog-to-digital converters, 10:28644 
(R;SU;In Russian) 

ANALYSIS (ACTIVATION) 

See ACTIVATION ANALYSIS 
ANALYSIS (QUANTITATIVE CHEMICAL) 

See QUANTITATIVE CHEMICAL ANALYSIS 
ANALYSIS (STRUCTURAL CHEMICAL) 

See STRUCTURAL CHEMICAL ANALYSIS 
ANDESITES 


Geochemistry, 10:28932 (RA;US) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
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ANHARMONIC OSCILLATORS 
P-N Junctions 
Observation of chaotic dynamics of coupled nonlinear 
oscillators, 10:29441 (J;US) 
Semiclassical Approximation 
Semiclassical theory of underdamped nonlinear Brownian 
processes, 10:28575 (J;US) 
ANIMAL SHELTERS 
Cooling Systems 
Earth sheltered bee wintering and solar honey house. Final 
technical report, 10:27246 (R;US) 
Passive Solar Heating Systems 
Earth sheltered bee wintering and solar honey house. Final 
technical report, 10:27246 (R;US) 
ANIONS 


See also CARBANIONS 
HYDROGEN IONS 1 MINUS 


Synthesis 
Theoretical studies of kinetic mechanisms of negative-ion 
formation in plasmas. Annual technical report, 1 June 1983-1 
June 1984, 10:29452 (R;US) 
ANKERITE 
Catalytic Effects 
Advanced research in coal gasification process modification 
technology: catalytic cracking of aromatic hydrocarbons. 
First quarterly technical report, 1 October-31 December 
1984, 10:26572 (R;US) 
ANL 
Computer Networks 
Argonne’s gateway access plan for connecting DOE Energy 
Research computing sites to the NMFEnet, 10:29593 (R;US) 
Research Programs 
Physics Division annual review, 1 April 1983-31 March 1984, 
10:29212 (R;US) 
Supercomputers 
Argonne’s gateway access plan for connecting DOE Energy 
Research computing sites to the NMFEnet, 10:29593 (R;US) 
ANNEALING 
Neodymium Lasers 
Production of solar cells on the basis of low cost silicon by 
application of ion implantation and light-induced transient 
heating, 10:27109 (R;DK) 
ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 
ANNULAR CORE RESEARCH REACTOR 
See ACPR REACTOR 
ANODES 
Chemical Reactions 
Effects of H2S on molten carbonate fuel cells. Literature 
review on the impact of SO: in the oxidant supplied to 
molten carbonate fuel cells, 10:27836 (R;US) 
ANTENNAS 
Comparative Evaluations 
Experimental measurements of the ion cyclotron antennas’ 
coupling and rf characteristics, 10:29536 (R;US) 
CENE 


Chemical Reaction Kinetics 
Catalysis, 10:28215 (RA;US) 
ANTHRACITE 
Activation Energy 
Coal chemistry, 10:26653 (RA;US) 
Calorific Value 
Evaluation of anthracite as a coal-water slurry fuel. Final 
report, 10:26741 (R;US) 
Chemical Composition 
Effects of inorganics and pore structure on char gasification 
kinetics. Final report, 10:26568 (R;US) 
Evaluation of anthracite as a coal-water slurry fuel. Final 
report, 10:26741 (R;US) 
Porosity 
Effects of inorganics and pore structure on char gasification 
kinetics. Final report, 10:26568 (R;US) 
Pyrolysis 
Effects of inorganics and pore structure on char gasification 
kinetics. Final report, 10:26568 (R;US) 
Quantitative Chemical Analysis 
Coal chemistry, 10:26653 (RA;US) 


Structural Models 
Coal chemistry, 10:26653 (RA;US) 
ANTILAMBDA PARTICLES 
Particle Production 
Anti A° polarization measurements in anti p p interactions at 
VS = 31 GeV, 10:29057 (R;CH) 
Recent results on baryon production at PETRA, 10:29097 
GUS) 
Polarization 
Anti A° polarization measurements in anti p p interactions at 
VS = 31 GeV, 10:29057 (R;CH) 
ANTIMONY 
Emission Spectroscopy 
Preparation of immission dust samples for the analysis of toxic 
substances in dust by atomic emission spectroscopy with 
inductively coupled plasma, 10:28700 (R;DE;In German) 
Neutron Reactions 
Burn-up cross sections of *'Cr, Fe, ®Zn, Rb, '*Ru, 
10:26979 (R;US) 
ANTIMONY 124 
Isotope Production 
Burn-up cross sections of °Cr, Fe, ©Zn, **Rb, **Ru, 
10:26979 (R;US) 
ANTIMONY ALLOYS 
Chemical Reaction Kinetics 
Solid-state electrochemical study of In-Sb liquid alloys, 
10:27192 (J;US) 
Electrochemistry 
Solid-state electrochemical study of In-Sb liquid alloys, 
10:27192 (J;US) 
ANTIMONY CHLORIDES 
Catalytic Effects 
Catalysis, 10:28215 (RA;US) 
ANTINEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
Charged-Current Interactions 
Anti-neutrino-nucleon charged current interaction cross 
sections measured by the Fermilab 15’ Ne-H2 bubble 
chamber in a dichromatic beam, 10:29102 (J;US) 
ANTINEUTRINO-PROTON INTERACTIONS 
Elastic Scattering 
Two-particle lepton-nucleon processes in dual QCD approach, 
10:29127 (R;SU;In Russian) 
Quasi-Elastic Scattering 
Two-particle lepton-nucleon processes in dual QCD approach, 
10:29127 (R;SU;In Russian) 
ANTINEUTRINOS 
Mass 


Experiment to study the B-decay of free atomic and molecular 
tritium, 10:29093 (J;US) 
ANTINUCLEON REACTIONS 


See also ANTIPROTON REACTIONS 
Charge-Exchange Reactions 
Discussion session: nucleon- and antinucleon-nucleus inelastic 
scattering and charge exchange, 10:29272 (R;US) 
Inelastic Scattering 
Discussion session: nucleon- and antinucleon-nucleus inelastic 
scattering and charge exchange, 10:29272 (R;US) 
ANTIPARTICLES 
Search for mirror particles, 10:29140 (R;SU) 
ANTIPROTON BEAMS 
Particle Production 
CERN ’s p anti p source, 10:28484 (RA;XC) 
ANTIPROTON REACTIONS 
Annihilation 
PS184: a study of antiproton-nucleus interactions at LEAR, 
10:29214 (R;CH) 
Elastic Scattering 
PS184: a study of antiproton-nucleus interactions at LEAR, 
10:29214 (R;CH) 
Inelastic Scattering 
PS184: a study of antiproton-nucleus interactions at LEAR, 
10:29214 (R;CH) 
Knock-Out Reactions 
PS184: a study of antiproton-nucleus interactions at LEAR, 
10:29214 (R;CH) 





Description of multiplicity distributions of negative particles in 
hadron (anti p,wp,K~ )-nucleus (Li,C,S,Cu,CsI,Pb) 
interactions at 40 GeV/c, 10:29082 (R;HU) 

Plasma Production 
Could antiprotons be used to get a hot, dense plasma, 10:29295 


Production of charged hadrons with large transverse 
momentum in proton-deuteron collisions at 70 GeV, 
10:29074 (R;SU;In Russian) 

Recent results on baryon production at PETRA, 10:29097 
G;US) 


Metabolism 
Investigations into the post-natal development of demthylating 
enzyme systems by determination of carbon dioxide 14 in the 
air exhaled by mice after applications of carbon 14 dimethyl 
amino-antipyrine, 10:28787 (R;DE) 
ANTIREFLECTION COATINGS 
Physical Radiation Effects 
Materials for optical coatings in the ultraviolet, 10:28144 (J;US) 
ANTITRUST REVIEW 
Procedures for meeting NRC antitrust responsibilities, 10:27773 
(R;US) 


Ants (Hymenoptera:Formicidae) of the Savannah River Plant, 
South Carolina, 10:28721 (R;US) 
T 


‘axonomy 
Ants (Hymenoptera:Formicidae) of the Savannah River Plant, 
South Carolina, 10:28721 (R;US) 
APARTMENT BUILDINGS 
Energy Conservation 
Tips for an energy efficient apartment, 10:27850 (R;US) 
Ground Source Heat Pumps 
Combined solar heating - heat pump system in Naestved 
(Denmark), 10:27855 (R;DK;In Danish) 
Passive Solar Heating Systems 
Thermal performance evaluation of selected projects in 
Massachusetts Multi-Family Passive Solar Program. Draft 
final technical report, 10:27230 (R;US) 
Solar Heating Systems 
Combined solar heating - heat pump system in Naestved 
(Denmark), 10:27855 (R;DK;In Danish) 
APPARATUS 


See EQUIPMENT 
APPLICATORS (RADIOTHERAPY) 


Assessment of aquifer intercommunication in the B Pond-Gable 
Mountain Pond area of the Hanford Site, 10:26915 (R;US) 
Convection 
Numerical approach of diffusion convection phenomena when 
stocking hot water in aquifers, 10:27735 (R;FR;In French) 
Diffusion 
Numerical approach of diffusion convection phenomena when 
stocking hot water in aquifers, 10:27735 (R;FR;In French) 
Assessment of aquifer intercommunication in the B Pond-Gable 
Mountain Pond area of the Hanford Site, 10:26915 (R;US) 
Fluid Flow 
Aquifer-test data and borehole-flow-test results from 
monitoring well 16P52 at the South Trend Development 
Area No. 1, McKinley County, New Mexico, 10:26817 
(R;US) 


Hydraulic Conductivity 
Assessment of aquifer intercommunication in the B Pond-Gable 
Mountain Pond area of the Hanford Site, 10:26915 (R;US) 


Assessment of aquifer intercommunication in the B Pond-Gable 
Mountain Pond area of the Hanford Site, 10:26915 (R;US) 
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Radionuclide Migration 

Assessment of aquifer intercommunication in the B Pond-Gable 

Mountain Pond area of the Hanford Site, 10:26915 (R;US) 
ARC FURNACES 
Computerized Control Systems 

Diagnostic of the electrical characteristics to control the 
electric arc furnaces by a computer. Session 2.2b N.2.2.10, 
10:27914 (R;SE) 

Experiences from computer control of UHP arc furnaces and a 
continuous casting plant. Session 2.2b N.2.2.12, 10:27916 
(R;SE;In German) 

Integrated computer control system attains energy saving for a 
large stainless plant. Session 2.2b N.2.2.11, 10:27915 (R;SE) 

Control Equipment 

Analyses and tests of a thyristor reactive power compensator 
for UHP arc furnace load, 10:27924 (R;SE) 

Analysis and optimum power control for direct reduced iron 
and scrap melting in steelmaking arc furnace. Session 2.2b 
N.2.2.16, 10:27920 (R;SE) 

Application of microcomputers for electric arc heating 
processes. Session 2.2b N.2.2.13, 10:27917 (R;SE) 

Optimization of electric arc furnace power regime by means of 
modern electronic apparature. Session 2.2b N.2.2.15, 
10:27919 (R;SE) 

Practical method to determine the capacity of flicker 
compensators for additional arc furnace installation. Session 
2.2¢ N.2.2.18, 10:27921 (R;SE) 

Static var-compensator installed in primary substation for 
suppression of voltage fluctuation caused by multiple electric 
steelmakers, 10:27923 (R;SE) 

Study of flicker disturbances caused by arc-furnaces by means 
of digital or analog models. Poster N.2.2.22, 10:27922 (R;SE) 

DC Systems 

High current multiple electrodes for use in arc furnace. Session 
2.2a N.2.2.2, 10:27906 (R;SE) 

Power supply of the world’s first commercial DC Arc furnace. 
Session 2.2a N.2.2.4, 10:27908 (R;SE;In German) 

Efficiency 

Optimization of the work parameters of the steelmaking arc 
furnaces with different capacities. Poster N.2.2.8, 10:27912 
(R;SE) 

Study concerning the electric behaviour of the three phase 
electric arc furnace. Poster N. 2.2.6, 10:27910 (R;SE;In 

German) 
Electrodes 

Latest development in electrode technologies for arc furnaces 
(Water cooled electrodes, new coating types etc.). Session 
2.2a N.2.2.1, 10:27905 (R;SE) 

Mechanism of graphite electrode comsumption in electric arc 
steel furnaces. Session 2.2a N.2.2.3, 10:27907 (R;SE) 

Energy Balance 

Energy measurements for an electric arc steelmaking furnace. 

Poster N.2.2.7, 10:27911 (R;SE) 
Energy Conservation 

Trends in development of large arc furnaces for steelmaking 
and ore reduction aimed at reducing energy and material, 

10:27925 (R;SE) 
Energy Consumption 

Analysis and optimum power control for direct reduced iron 
and scrap melting in steelmaking arc furnace. Session 2.2b 
N.2.2.16, 10:27920 (R;SE) 

Equivalent Circuits 
Linear equivalent circuit for a three phase arc furnace. Session 

2.2b N.2.2.14, 10:27918 (R;SE;In German) 

Study concerning the electric behaviour of the three phase 
electric arc furnace. Poster N. 2.2.6, 10:27910 (R;SE;In 
German) 

Heat Flow 
Calculation of thermal operations of UPH arc furnaces. Session 

2.2a N.2.2.9, 10:27913 (R;SE) 

Power Factor 
Electrical characteristics of an arc-furnace circuit, 10:27926 

(R;SE) 
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ARCHAEOLOGICAL SPECIMENS 
Pitting Corrosion 
Studies in pitting corrosion on archaeological bronzes. Copper, 
10:28053 (R;SE) 
ARCHITECTURE 
Exhibits 
Emerging aesthetic values for cold climate design, 10:27873 
(BA;US) 


Performance prediction of direct gain passive solar buildings 
for Danish climate conditions, 10:27265 (R;DK) 
ARCTIC REGIONS 
Oil Spills 
Field Guide for Arctic Oil Spill Behavior. Final report, 
10:26780 (R;US) 
ARGENTINA 
Energy Policy 
Argentina - energy situation 1983, 10:27778 (R;DE;In German) 
Energy Supplies 
Argentina - energy situation 1983, 10:27778 (R;DE;In German) 
Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
ARGILLITE 
Hydraulic Conductivity 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part III. Geologic and hydrolic 
evaluation, 10:28915 (R;US) 
Porosity 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part III. Geologic and hydrolic 
evaluation, 10:28915 (R;US) 
Radionuclide Migration 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part III. Geologic and hydrolic 
evaluation, 10:28915 (R;US) 
ARGON 
Fluorescence 
Measurement of combustion species by electron impact 
fluorescence, 10:27004 (R;US) 
Photoionization 
Chemical physics, 10:28046 (RA;US) 
Resonance 


Chemical physics, 10:28046 (RA;US) 
ARGON 40 REACTIONS 
Heavy Ion Reactions 
Evolution of the nucleus-nucleus interaction in the transition 
energy region, 10:29293 (R;FR) 
Production 


Cooperative production of pions and photons as a probe for 
the dynamics of nucleus-nucleus collisions, 10:29267 
(RA;DE) 


Emission of light fragments in heavy ion collisions. Does a 
liquid-gas phase transition exist in nuclear matter, 10:29283 
(R;FR) 

ARGONNE NATIONAL LABORATORY 
See ANL 
ARGONNE SUPERCONDUCTING LINAC 
See ATLAS SUPERCONDUCTING LINAC 
ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also BENZENE 
CONDENSED AROMATICS 
DDT 
PHENOLS 


POLYCYCLIC AROMATIC HYDROCARBONS 
QUINONES 
TETRALIN 


Column Chromatography 
“ae of aromatic hydrocarbons using bonded-phase 
charge-transfer liquid Sonam 10:28175 (J;US) 


Pyrolysis 
Enhanced coal liquefaction by hydropyrolysis in 
fluids. Quarterly report, January-March 1985 (Diphenyl 
ethane), 10:26601 (R;US) 


Rheology 
aan of tetraphenylborate precipitate slurry, 10:26891 
;US) 
Supercritical Gas Extraction 
Enhanced coal liquefaction by hydropyrolysis in i 
fluids. Quarterly report, January-March 1985 (Diphenyl 
ethane), 10:26601 (R;US) 
ARRAY PROCESSORS 
Parallel Processing 
Parallel Cholesky factorization in 
multiprocessor environments, 10:29602 ton 
ARSENIC 
Accumulation 
Analysis of sediments and soils for chemical contamination for 
the design of US Navy homeport facility at East Waterway 
of Everett Harbor, Washington. Final report (Macoma 
inquinata; Mytilus edulis), 10:28763 (R;US) 


Spectroscopy 

LN eet ee 
substances in dust by atomic emission spectroscopy with 
inductively coupled plasma, 10:28700 (R;DE;In German) 

ARSENIC 75 
Energy-Level Transitions 

Density dependent resonance behaviour of a perturbed gamma- 
centindieedigih endian th écanncio aan aa 
(R;DE;In German) 


ARSENIC HYDRIDES 


Trace contaminant removal from hot coal gas for molten 
carbonate fuel cell application. Quarterly technical progress 
report No. 5, October-December 1984, 10:27835 (R;US) 

ARSENIC IONS 
Ton-Molecule Collisions 
ane ee resonance behaviour of a perturbed gamma- 
directional correlation in a magnetic field, 10:29260 
{R:DE.In German) 
ARTIFICIAL INTELLIGENCE 
Parallel Processing 

Distributed implementation of functional program evaluation, 

10:29598 (R;US) 


Programming Languages 
(CPSL), 10:29606 (R;US) 
ASHES 
See also FLY ASH 


Agglomeration 
Reaction kinetics and physical mechanisms of ash 
agglomeration. Progress report, August 24-November 23, 
1984, 10:26660 (R;US) 


Composition 

Average analyses of product samples taken by the National 
Institute for Coal Research during 1983, including more 
detailed analyses on some collierty products not previously 
analyzed (South Africa; 321 products from 94 collieries 
analyzed in 1983; no text), 10:26652 (R;ZA) 

Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Semi-annual progress report, 
10:26725 (R;US) 


Deposition 
Cold metal wall feasibility demonstration in a short residence 
time entrained flow coal gasifier. Final report, 10:26562 
(R;US) 
Removal 
Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Monthly report, 10:26726 (R;US) 
Thickness 
Cold metal wall feasibility demonstration in a short residence 
time entrained flow coal gasifier. Final report, 10:26562 
(R;US) 





ridge tar sand deposit well logging and 
coring comparison, 10:26811 (BA;US) 
Well Logging 
Northwest asphalt ridge tar sand deposit well logging and 
coring comparison, 10:26811 (BA;US) 
ASPHALTS 
Biodegradation 
testing of solidified low-level waste streams, 


Biodegradation 
10:26902 (R;US) 
Compression Strength 
Biodegradation testing of solidified low-level waste streams, 
10:26902 (R;US) 


Study of sulfur and vanadium in heavy petroleum products, 
10:26791 (R;FR;In French) 


Methods of remote surface chemical analysis for asteroid 
missions, 10:28947 (R;HU) 
ATLANTIC OCEAN 
Water Chemistry 
Increase of total CO. in the world ocean. Final technical 
report, 10:28745 (R;US) 
ATLAS SUPERCONDUCTING LINAC 
Argonne Tandem/Linac Accelerator. 
Status report on the ATLAS superconducting linear 
accelerator, 10:28378 (RA;DE) 
Beam Separators 
Investigation of a superconducting beam splitter for ATLAS, 
10:28541 (RA;DE) 
Ton Sources 
Concept of a superconducting linac for low-velocity ions, 
10:28524 (RA;DE) 
ATMOSPHERIC PRECIPITATIONS 
Remote Sensing 
Statistical comparison of radar echos of convective 
precipitation between the northern Alps and its foreland, 
10:28674 (R;DE;In German) 
ATOM COLLISIONS 
See also ATOM-ATOM COLLISIONS 
International bulletin on atomic and molecular data for fusion. 
No. 25, 10:29582 (R;XA) 
Retrieval 


Eiiieguphic data base on atomic and molecular data, 10:29012 


Van der Waals interaction between metal and atom, 10:29580 


(R;IT) 
ATOM-ATOM COLLISIONS 
Cross Sections 
Total scattering cross sections and interatomic potentials for 
neutral hydrogen and helium on some noble gases, 10:29487 
(R;US) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC CLOUDS 
See RADIOACTIVE CLOUDS 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Research Programs 
Physics Division annual review, 1 April 1983-31 March 1984, 
10:29212 (R;US) 
Theoretical Physics Division annual progress report for 1983, 
10:29584 (R;IN) 
ATOMIC POWER COMPANY MAIN YANKEE 
See MAINE YANKEE REACTOR 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
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ATOMS 
Gravitational Interactions 
Interaction of a gravitational wave with substance with respect 
to reference systems, 10:29434 (RA;SU;In Russian) 
Multi-Photon Processes 
Interaction of a gravitational wave with substance with respect 
to reference systems, 10:29434 (RA;SU;In Russian) 
Rydberg States 
Herzberg’s impact on the physics of Rydberg states, 10:29027 
(J;CA) 
ATR REACTOR 
Reactor Operation 
ATR technical specifications, 10:27520 (RA;US) 
Reactor Safety 
ATR technical specifications, 10:27520 (RA;US) 
Specifications 
ATR technical specifications, 10:27520 (RA;US) 
ATTACHED GREENHOUSES 
Construction 
Experimental multi-purpose passive solar heating device. Final 
report, 10:27253 (R;US) 
Data Acquisition Systems 
Site handbook: data acquisition system information, Rensselaer 
Polytechnic Institute Visitor Information Center, Troy, New 
York, 10:27234 (R;US) 
Design 
Experimental multi-purpose passive solar heating device. Final 
report, 10:27253 (R;US) 
Multi-purpose energy conserving sunspace, 10:27257 (R;US) 
Performance Testing 
Experimental multi-purpose passive solar heating device. Final 
report, 10:27253 (R;US) 
Retrofitting 
Demonstration of a south wall glazing retrofit for solar 
heating. Final technical report, 10:27250 (R;US) 
Energy education through a demonstration urban greenhouse 
retrofit. Final report, 10:27255 (R;US) 
Multi-purpose energy conserving sunspace, 10:27257 (R;US) 
Temperature Monitoring 
Energy education through a demonstration urban greenhouse 
retrofit. Final report, 10:27255 (R;US) 
ATWS 
Anticipated transients without scram. 
Temperature Gradients 
Evaluation of ATWS core damage frequency for a BWR/4, 
10:27493 (R;US) 
Thermal Stresses 
Evaluation of ATWS core damage frequency for a BWR/4, 
10:27493 (R;US) 
AUSTENITIC STEELS 
Prior to February, 1978 STEELS and AUSTENITE were used to 
index this concept. 
Corrosion 
Comparative study of the behaviour of metals in geothermal 
environment, 10:27321 (R;FR;In French) 
AUSTRALIA 
Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 


International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
AUTOMOBILES 
Air Pollution 
Fuel economy performance of Variable Valve Train device. 
Summary report, 10:27977 (R;US) 
Exhaust Gases 
Speed limit and exhaust gas emissions, 10:28718 (R;DE;In 
German) 
Vehicle emissions inspection and maintenance program is 
behind schedule, 10:27757 (R;US) 
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Fuel Economy 
Fuel economy performance of Variable Valve Train device. 
Summary report, 10:27977 (R;US) 
Speed Limit 
Speed limit and exhaust gas emissions, 10:28718 (R;DE;In 
German) 
AUTOMOTIVE FUELS 
Environmental Impacts 
Environmental concerns related to natural gas vehicles, 
10:28000 (R;US) 
State of knowledge of environmental concerns related to 
natural-gas-fueled vehicles, 10:27999 (R;US) 
Feasibility Studies 
Properties and economics of methanol-gasoline blends with 
high methanol content, 10:28001 (R;US) 
Production 
The preparation and performance of coal derived transport 
fuels, 10:26631 (RA;XE) 
Research Programs 
Hydrogen transportation utilization support services. Technical 
progress report, 26 April-25 July 1983, 10:28002 (R;US) 
Safety 
State of knowledge of environmental concerns related to 
natural-gas-fueled vehicles, 10:27999 (R;US) 
AVAILABILITY 
Computer Calculations 
User's guide for the UNIRAM availability assessment 
methodology: Version 1.1, 10:27366 (R;US) 
AVIATION FUELS 
Production 
The preparation and performance of coal derived transport 
fuels, 10:26631 (RA;XE) 
AXONS 
See NERVE CELLS 
AZIMUTHAL PINCH DEVICES (LINEAR) 
See LINEAR THETA PINCH DEVICES 
AZORES ISLANDS 
Geothermal Fields 
Study of the distribution of hydrothermal mineralizations met 
in geothermal wells at the Azores Islands (Sao Miguel) and 
at Djibouti (Asal). Geothermometric applications, 10:27333 
(R;FR;In French) 


BABCOCK AND WILCOX STANDARD REACTOR 
See BW STANDARD REACTOR 
BACKFILLING 
Materials Testing 
Nuclear Technology Programs at Argonne National 

Laboratory. Quarterly progress report, July-September 1984, 
10:26845 (R;US) 

BACTERIA 


See also ESCHERICHIA COLI 
LEGIONELLA PNEUMOPHILA 
METHANOGENIC BACTERIA 
METHANOTROPHIC BACTERIA 
STREPTOMYCES 


Growth 
Physiology of acetogenic bacteria, 10:27007 (RA;US) 
Physiology 
Physiology of acetogenic bacteria, 10:27007 (RA;US) 
BAG MODEL 
P-matrix in the quark compound bag model, 10:29141 (R;SU) 
BANKS 
See COMMERCIAL BUILDINGS 
BARC 
Research Programs 
Bio-Organic Division progress report, 1980-1983, 10:28206 
(R;IN) 
Report on R and D activities of Health Physics Division, 1982- 
1983, 10:28822 (R;IN) 
Spectroscopy Division progress report, January 1981- 
December 1982, 10:29583 (R;IN) 


Theoretical Physics Division annual progress report for 1983, 
10:29584 (R;IN) 
BARIUM 
Emission Spectroscopy 
Direct determination of metals in organic matrices by 
inductively coupled plasma-atomic emission spectrometry 
(ICP-AES), 10:28205 (R;US) 
Solvent Extraction 
Separations chemistry, 10:28169 (RA;US) 
S 
Separations chemistry, 10:28169 (RA;US) 
BARIUM 133 
Retention 
Retention of barium in man up to 19 years after intake and its 
relevance to the metabolism of radium, 10:28864 (RA;DE) 
BARIUM 138 TARGET 
Carbon 14 Reactions 
One- and two-neutron transfer reactions with *C, 10:29259 
G;NL) 
BARIUM 142 
Energy Levels 
Nuclear data sheets for A = 142, 10:29274 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 142, 10:29274 (J;US) 
BARIUM FLUORIDES 
Scintillations 
Coupling of a BaF? scintillator to a TMAE photocathode and 
a low-pressure wire chamber, 10:28586 (R;CH) 
BARIUM OXIDES 
Formation Heat 
Thermodynamics of actinide perovskite-type oxides. II. 
Enthalpy of formation of CasUOs, SrsUO¢, BasUOcg, 
SrsNpOe, and BasNpOs, 10:28248 (J;GB) 
Structural Chemical Analysis 
Thermodynamics of actinide perovskite-type oxides. II. 
Enthalpy of formation of CasUQO¢, SrsUOc¢, BasUQOs, 
SrsNpOs, and BasNpOg, 10:28248 (J;GB) 
BARSTOW SOLAR PILOT PLANT 
10-MW solar central receiver pilot plant at Barstow, California. 
Maintenance 
10 MWe Solar Thermal Central Receiver Pilot Plant 
maintenance experience, January 1982-March 1983, 10:27219 
(R;US) 
Modifications 
Study of alternative system conversions for the Solar One pilot 
plant, 10:27220 (R;US) 
Performance Testing 
10 MWe Solar Thermal Central Receiver Pilot Plant: 1984 
summer solstice power production test, 10:27221 (R;US) 
Research Programs 
Study of alternative system conversions for the Solar One pilot 
plant, 10:27220 (R;US) 
BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
BARYON RESONANCES 


See also CHARMED BARYON RESONANCES 
DIBARYON RESONANCES 


Photoproduction 
Beauty hadron photoproduction, 10:29131 (R;SU;In Russian) 
BARYON SPECTROSCOPY 
Is the ccc a new deal for baryon spectroscopy, 10:29120 
(R;US) 
BARYONIUM 
Particle Production 
Investigations on baryonium and other rare p anti p 
annihilation modes using high-resolution 770 spectrometers 
(PS182), 10:29056 (R;CH) 
BARYONS 


See also BARYON RESONANCES 
LAMBDA C PLUS 
NUCLEONS 


Bag Model 
Chiral bags, skyrmions and quarks in nuclei, 10:29110 (R;FR) 
BASALT 
G 
Geochemistry, 10:28932 (RA;US) 





Hydraulic Conductivity 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part III. Geologic and hydrolic 
evaluation, 10:28915 (R;US) 
Phase Studies 
Evaluation of radionuclide geochemical information developed 
by DOE high-level nuclear waste repository site projects. 
Annual progress report for October 1983-September 1984, 
10:26901 (R;US) 


Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part III. Geologic and hydrolic 
evaluation, 10:28915 (R;US) 

Radioactive Waste Disposal 

Evaluation of radionuclide geochemical information developed 
by DOE high-level nuclear waste repository site projects. 
Annual progress report for October 1983-September 1984, 
10:26901 (R;US) 

Radionuclide Migration 

Evaluation of radionuclide geochemical information developed 
by DOE high-level nuclear waste repository site projects. 
Annual progress report for October 1983-September 1984, 
10:26901 (R;US) 

Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part III. Geologic and hydrolic 
evaluation, 10:28915 (R;US) 

Valence effects on the sorption of nuclides on rocks and 
minerals. II, 10:26900 (R;US) 

Sorptive Properties 

Evaluation of radionuclide geochemical information developed 
by DOE high-level nuclear waste repository site projects. 
Annual progress report for October 1983-September 1984, 
10:26901 (R;US) 

Nuclear waste chemistry, 10:26903 (RA;US) 

Valence effects on the sorption of nuclides on rocks and 
minerals. II, 10:26900 (R;US) 

Standards 
In-house reference rock standard: Gilbert basalt, B-78 - 
analyses and estimates, 10:28921 (R;IN) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BEAM BENDING MAGNETS 
Design 


Design of the end magnets for the third stage of MAMI, 
10:28523 (RA;DE) 
BEAM DYNAMICS 
Computerized Simulation 
Computer simulation of high-current DC ion beams, 10:28457 
(RA;DE) 
RFQ simulation code, 10:28453 (RA;DE) 


Stability and emittance growth of different particle phase space 
distributions in periodic quadrupole channels, 10:28458 
(RA;DE) 

Space Charge 

Space charge limits in the acceleration of intense hollow 

beams, 10:28456 (RA;DE) 
BEAM FOCUSING MAGNETS 
Beam Optics 

Electron trajectories in a combined wiggler and alternating 

gradient quadrupole field, 10:28473 (R;US) 
Magnetic Fields 

Electron trajectories in a combined wiggler and alternating 

gradient quadrupole field, 10:28473 (R;US) 


Operational parameters of a 2.0-MeV RFQ linac, 10:28504 
(RA;DE) 
BEAM INJECTION 
Optimization 


Computer optimization of a linac injector trajectory, 10:28514 
(RA;DE) 
BEAM OPTICS 
Computer Codes 
ination of DTL configurations, 10:28472 (R;US) 
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Focusing 
RFQ match by adiabatic beam compression, 10:28454 (RA;DE) 
Quadrupoles 
RFQ match by adiabatic beam compression, 10:28454 (RA;DE) 
BEAM TRANSPORT 
Computer Codes 

TRACE: An interactive beam-transport code, 10:28460 

(RA;DE) 
Computerized Simulation 

Computer simulation of high-current beam transport, 10:28449 
(RA;DE) 

New way of tuning beam transport lines by using direct search 
methods, 10:28459 (RA;DE) 

Energy Losses 

Transport of an electron beam with the energy of 48-160 f7 
through a heterogeneous medium, 10:28565 (R;SU;In 
Russian) 

Optimization 

New way of tuning beam transport lines by using direct search 
methods, 10:28459 (RA;DE) 

Studying the conditions of maximum beam current acceleration 
in high-voltage electron accelerators, 10:28475 (R;SU;In 
Russian) 

Space Charge 

High current beam transport, 10:28448 (RA;DE) 

Quadropole transport experiment with space dominated cesium 
ion beam, 10:28451 (RA;DE) 

BEAM-PLASMA SYSTEMS 
Energy Losses 

Deceleration of fast ions in a dense plasma, 10:29549 (R;SU;In 

Russian) 
Instability 

Resonance helicon instability of a high-current electron beam, 

10:29474 (R;SU;In Russian) 
Mathematical Models 
Deceleration of fast ions in a dense plasma, 10:29549 (R;SU;In 
Russian) 
BEAMS (STRUCTURAL) 
See STRUCTURAL BEAMS 
BEAUTY PARTICLES 
Photoproduction 
Beauty hadron photoproduction, 10:29131 (R;SU;In Russian) 
Semileptonic Decay 

Semi-leptonic decays of “Charmed” and “Beautiful” hadrons 
produced in e* e~ annihilation at Vs = 14, 22 and 34 GeV 
in the center of the mass, 10:29054 (R;FR;In French) 

BEETLES 
Population Dynamics 
Detection of soil microarthropod aggregations in soybean 
fields, using a modified tullgren extractor, 10:28722 (J;US) 
BELGIAN REACTOR 3 
See BR-3 REACTOR 
BELGIUM 
Coal Deposits 
Dust control measures in the Kempen coalfield (Belgium), 
10:26705 (RA;XE;In French) 
Coal Mines 
Dust control measures in the Kempen coalfield (Belgium), 
10:26705 (RA;XE;In French) 
Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
BELL INEQUALITY 
See BELL THEOREM 
BELL THEOREM 
Three experimental tests of Bell's inequalities by measurement 
of polarization correlation of photons, 10:29400 (R;FR;In 
French) 
BENTHOS 
Population Dynamics 
Reconnaissance of benthic invertebrates from tributary streams 
of the Yampa and North Platte River basins, northwestern 
Colorado, 10:26687 (R;US) 
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BENTONITE 


Nuclear Technology Programs at Argonne National 
Laboratory. Quarterly progress report, July-September 1984, 
10:26845 (R;US) 

BENZENE 
Catalytic Cracking 

Advanced research in coal gasification process modification 
technology: catalytic cracking of aromatic hydrocarbons. 
First quarterly technical report, 1 October-31 December 
1984, 10:26572 (R;US) 


Modification of benzene and carbon monoxide adsorption on 
Pt(111) by the coadsorption of potassium or sulfur, 10:28192 
(J;US) 


Modification of benzene and carbon monoxide adsorption on 
Pt(111) by the coadsorption of potassium or sulfur, 10:28192 
G;US) 

Yields 
Flash pyrolysis of biomass with reactive and non-reactive 
gases, 10:26998 (R;US) 
BENZENEDICARBOXYLIC ACID-ORTHO 
See PHTHALIC ACID 
BENZOIC ACID 


Thermodynamics of complexation of lanthanides by benzoic 
and isophthalic acids, 10:28202 (J;US) 
BENZOPYRENE 
Metabolism 
Effects of butylated hydroxyanisole on the metabolism and 
mutagenic and transformation potentials of benzo[a]pyrene in 
cultured mammalian cells, 10:28898 (BA;US) 
Tissue dose in fossil fuel exposure, 10:26758 (RA;US) 
Mutagen Screening 
Effects of butylated hydroxyanisole on the metabolism and 
mutagenic and transformation potentials of benzo[a]pyrene in 
cultured mammalian cells, 10:28898 (BA;US) 
Toxicity 
Biostudies of complex mixtures, 10:26753 (RA;US) 
Tissue dose in fossil fuel exposure, 10:26758 (RA;US) 
BENZOTHIOPHENES 
See THIONAPHTHENES 
BENZYL RADICALS 
Chemical Reaction Kinetics 
Experimental test of the competition correction for charge 
capture from the matrix in intermolecular electron tunneling 
reactions (Pulsed irradiation), 10:28240 (J;US) 
BERING SEA 
Natural Gas Deposits 
Bering Sea summary report. Outer Continental Shelf oil and 
gas activities in the Bering Sea and their onshore impacts, 
10:26777 (R;US) 
Petroleum Deposits 
Bering Sea summary report. Outer Continental Shelf oil and 
gas activities in the Bering Sea and their onshore impacts, 
10:26777 (R;US) 
Water Chemistry 
Increase of total CO: in the world ocean. Final technical 
report, 10:28745 (R;US) 
BERKELEY BEVALAC 
See BEVALAC 
BERKELEY SUPERHILAC 
See SUPERHILAC 
BERL SADDLES 
See COLUMN PACKING 
BERNSTEIN MODE 
Computerized Simulation 
Fusion theory and computer simulation at UCLA, 10:29521 
(BA;XA) 
BERYLLIUM 
Kaon Plus Reactions 
Investigation of vector meson inclusive production on 
HYPERON installation, 10:29079 (R;SU;In Russian) 
Neutron Leakage 
Study of interactions of ultracold neutrons with beryllium 
surface, 10:29356 (R;SU;In Russian) 


BETA-PLUS DECAY RADIOISOTOPES 
Data Compilation 


Neutron Transport 
Study of interactions of ultracold neutrons with beryllium 
surface, 10:29356 (R;SU;In Russian) 
Solvent Extraction 
Separations chemistry, 10:28169 (RA;US) 
Synergism 


Separations istry, 10:28169 (RA;US) 
BERYLLIUM 9 TARGET 
Carbon 12 Reactions 


Ab initio molecular orbital studies of the structure and stability 
of the BeAkFs complex, 10:28203 (J;US) 
BERYLLIUM IONS 
Ton-Atom Collisions 
Production and destruction of metastable negative ions. 
Progress report, September 1, 1984-August 31, 1985, 
10:29004 (R;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA DECAY 
For neutron and nuclear decay. 
CP Invariance 
Effects of CP violation in SU(2)/sub L/ x SU(2)/sub R/ x 
U(1) electroweak models, 10:29172 (R;US) 
BETA RATIO 
Limiting Values 
Tests of beta limits as a function of plasma shape in Doublet 
III, 10:29514 (BA;XA) 
BETA-MINUS DECAY RADIOISOTOPES 
See also ANTIMONY 124 
BARIUM 142 
BROMINE 82 
CERIUM 141 
CESIUM 137 
CESIUM 142 
COBALT 60 
IODINE 129 
IODINE 131 
IRIDIUM 192 
IRON 59 
KRYPTON 85 
LANTHANUM 142 
LEAD 209 
LEAD 210 
LITHIUM 13 
LUTETIUM 177 
NICKEL 63 
PHOSPHORUS 32 
PRASEODYMIUM 142 
RADIUM 228 
RUBIDIUM 86 
RUTHENIUM 103 
RUTHENIUM 106 
SCANDIUM 46 
STRONTIUM 90 
SULFUR 35 
TECHNETIUM 99 
THALLIUM 207 
THORIUM 234 
TRITIUM 
Data Compilation 
Half-lives and photon emission probabilities of frequently 
applied radionuclides, 10:29222 (R;DE;In German) 
BETA-PLUS DECAY RADIOISOTOPES 
‘See also BISMUTH 207 
BROMINE 75 
EUROPIUM 142 
FLUORINE 18 
INDIUM 107 
INDIUM 108 
INDIUM 109 
INDIUM 110 
IRIDIUM 192 
PROMETHIUM 142 


XENON 118 





YTTRIUM 88 


ZINC 65 
Data Compilation 
Half-lives and photon emission probabilities of frequently 
applied radionuclides, 10:29222 (R;DE;In German) 
BETTIS 


1984 effluent and environmental monitoring report for the 
Bettis Atomic Power Laboratory, 10:28734 (R;US) 
BEVALAC 
Nuclear Science Division annual report, July 1, 1981- 
September 30, 1982, 10:29221 (R;US) 
BEVATRON 
Beam Injection 
Heavy ion upgrade of the Bevatron local injector, 10:28538 
(RA;DE) 


Phase I of a BGO sum-energy/multiplicity spectrometer and 
multi-Compton-suppression spectrometer system. Progress 
report, 10:28595 (R;US) 

Performance Testing 

Phase I of a BGO sum-energy/multiplicity spectrometer and 
multi-Compton-suppression spectrometer system. Progress 
report, 10:28595 (R;US) 

BHABHA ATOMIC RESEARCH CENTER 
See BARC 
BICYCLES 
Uses 
bicycling route system for Denver. Final technical 
report, 10:27881 (R;US) 
BILLITONITES 
See TEKTITES 
BINARY ALLOY SYSTEMS 
Thermodynamic Properties 
Thermodynamic data of binary metallic alloys, 10:28008 (R;IN) 
BIOCHEMICAL ACTIVITY 
See BIOCHEMISTRY 
BIOCHEMISTRY 
Professional Personnel 

Board on chemical sciences and technology. Progress report, 

May 15, 1982-May 14, 1983, 10:28156 (R;US) 
BIOCONVERSION 
Environmental Impacts 

Draft Environmental Impact Statement for the proposed 
resource recovery program at the Brooklyn Navy Yard. 
Volume I. Technical appendices. Appendix A, 10:28769 


i ical cycles: interactions in global metabolism, 
10:28676 (R;US) 
BIOLOGICAL MATERIALS 
See also FOREST LITTER 
Neutron Radiography 
Biomedical applications of fast neutron radiography, 10:28314 
(R;DE) 
BIOLOGICAL RADIATION EFFECTS 
Meetings 
Radiobiology of radium and thorotrast, 10:28827 (R;DE) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOMASS 
Acid Hydrolysis 
Biotechnology of anaerobic digestion, 10:27013 (RA;US) 
Bioconversion 
Biomass energy research programs funded by the Department 
of Energy, 10:27040 (BA;US) 
Perspectives on the SERI alcohol fuels program, 10:27035 
G;US) 
Production of hydrocarbons from biomass, 10:27067 (R;DE;In 
German) 


Seventh symposium on biotechnology for fuels and chemicals: 
program and abstracts, 10:26999 (R;US) 
The case for medium-Btu gas from biomass, 10:27017 (J;US) 
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Boiling Points 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 


uetting 
Biomass fuel plant, 10:27043 (R;SE;In Swedish) 
Calorific Value 

Pacific Northwest and Alaska bioenergy program glossary, 

10:27800 (R;US) 
Combustion Properties 

Pacific Northwest and Alaska bioenergy program glossary, 

10:27800 (R;US) 
Coordinated Research Programs 

Pacific Northwest and Alaska Bioenergy Program yearbook, 
10:27799 (R;US) 

Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 

Density 

Pacific Northwest and Alaska bioenergy program glossary, 

10:27800 (R;US) 
Flammability 

Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 

Fluidized Bed Refuse Gasification 

Development of pressurized fluidized-bed gasification of 
biomass, 10:27019 (BA;US) 

Gasification 

Diesel fuel from biomass, 10:27018 (BA;US) 

Perspectives on the SERI alcohol fuels program, 10:27035 
G;US) 

The case for medium-Btu gas from biomass, 10:27017 (J;US) 

Planning 

Long-term plan for research concerning use of biomass for 

power purposes (Denmark), 10:27805 (R;DK;In Danish) 
Research Programs 

Biomass energy research programs funded by the Department 
of Energy, 10:27040 (BA;US) 

Biomass Thermochemical Conversion Program. 1984 annual 
report, 10:27006 (R;US) 

SERI Microalgae Technology Research Group (MTG), 
10:27026 (RA;US) 

Resource Assessment 

Iowa biomass resource assessment. Final report, 10:27807 
(R;US) 

Resource Development 

Towa biomass resource assessment. Final report, 10:27807 
(R;US) 

Standardized Terminology 

Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 

Thermochemical Processes 

Biomass energy research programs funded by the Department 
of Energy, 10:27040 (BA;US) 

Biomass Thermochemical Conversion Program. 1984 annual 
report, 10:27006 (R;US) 

Seventh symposium on biotechnology for fuels and chemicals: 
program and abstracts, 10:26999 (R;US) 

BIOMASS PLANTATIONS 
Research Programs 

Short Rotation Woody Crops Program. Quarterly progress 

report, September 1-November 30, 1984, 10:27153 (R;US) 
Short Rotation Cultivation 
Short Rotation Woody Crops Program. Quarterly progress 
report, September 1-November 30, 1984, 10:27153 (R;US) 
BIOMEDICAL RADIOGRAPHY 
See also INDUSTRIAL RADIOGRAPHY. 
Image Intensifiers 

Energy absorption in radiographic intensifying screens, 
10:28810 (RA;SE) 

Energy absorption of fluorescent K X-rays produced in the 
phosphor layers of radiographic intensifying screens, 
10:28811 (RA;SE) 

Photon attenuation by intensifying screens, 10:28809 (RA;SE) 

Physical properties of radiographic screen-film systems. A 
study of absorption, sensivity, noise and resolution 
properties, 10:28812 (R;SE) 
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Public Health 
Radiation risk and benefit of mass radiophotography 
examinations in various population groups, 10:28797 
(RA;CS;In Czech) 
Radiation Hazards 
Radiation risk and benefit of mass radiophotography 
examinations in various population groups, 10:28797 
(RA;CS;In Czech) 
BIOREACTORS 
Prior to March 1983 this concept was indexed to CHEMICAL 
REACTORS. 
Design 
Design of innovative microalgae culture experiments for the 
purpose of producing fuels, 10:27030 (RA;US) 
Evaluation 
Autohydrolysis of organic residues to increase biodegradability 
to methane, 10:27025 (RA;US) 
Operation 
Design of innovative microalgae culture experiments for the 
purpose of producing fuels, 10:27030 (RA;US) 
Technology Assessment 
Assessment of commercial scale anaerobic digesters, 10:27009 
(RA;US) 
BIPYRIDINES 
Electric Potential 
Catalysis, 10:28215 (RA;US) 
Vibrational States 
Critical deactivating modes for the metal-2,2'-bipyridine or - 
1,10-phenanthroline MLCT excited states, 10:28218 (J;US) 
BIRDS 
Mortality 
Windmills and birds, 10:27339 (R;DK;In Danish) 
BIS(2-ETHYLHEXYL)PHOSPHORIC ACID 


See HDEHP 
BISMUTH 207 
Standardization 
Standard calibration of selected radionuclides by summation 


peak method, 10:29378 (RA;CS;In Czech) 
BISMUTH 209 
Energy Levels 
Dipole photon scattering from nuclei in the lead region, 
10:29291 (R;SU) 
BISMUTH 209 TARGET 
Photonuclear Reactions 
Dipole photon scattering from nuclei in the lead region, 
10:29291 (R;SU) 
BISMUTH COMPOUNDS 
Lattice Parameters 
Structure of y-bismuth molybdate, BizMoOs, by powder 
neutron diffraction, 10:28145 (J;DK) 
BISMUTH GERMANATE DETECTORS 
See BGO DETECTORS 
BITUMENS 
See also ASPHALTS 
Chemical Analysis 
Comments on analytical procedures, 10:26816 (BA;US) 
BITUMINOUS COAL 
Activation Energy 
Coal chemistry, 10:26653 (RA;US) 
Chemical Composition 
Coal gasification and tar conversion reactions over calcium 
oxide. Final technical report, August 7, 1981-August 6, 1984, 
10:26567 (R;US) 
Coal pretreatment for two stage liquefaction. Quarterly report, 
January 1, 1985-March 31, 1985, 10:26728 (R;US) 
Effects of inorganics and pore structure on char gasification 
kinetics. Final report, 10:26568 (R;US) 
Combustion 
Portland cement for SO: control in coal-fired power plants, 
10:26681 (P;US) 
Desulfurization 
Effect of sodium and hydrogen on coals of varying rank, 
10:26613 (RA;XE;In German) 
Hydrogenation 
Coal pretreatment for two stage liquefaction. Quarterly report, 
January 1, 1985-March 31, 1985, 10:26728 (R;US) 


BOILERS 
Feedwater 


Laboratory tests to determine the effect of catalyst, water 
content and reaction gas input during hydrogenative coal 
liquefaction, 10:26617 (RA;XE;In German) 

Petrography 

Coal pretreatment for two stage liquefaction. Quarterly report, 

January 1, 1985-March 31, 1985, 10:26728 (R;US) 
Porosity 

Effects of inorganics and pore structure on char gasification 

kinetics. Final report, 10:26568 (R;US) 
Pyrolysis 

Coal gasification and tar conversion reactions over calcium 
oxide. Final technical report, August 7, 1981-August 6, 1984, 
10:26567 (R;US) 

Effects of inorganics and pore structure on char gasification 
kinetics. Final report, 10:26568 (R;US) 

Quantitative Chemical Analysis 
Coal chemistry, 10:26653 (RA;US) 
Structural Chemical Analysis 
Effect of sodium and hydrogen on coals of varying rank, 
10:26613 (RA;XE;In German) 
Structural Models 
Coal chemistry, 10:26653 (RA;US) 
Sulfur Content 

Field evaluation of a utility spray dryer system. Final report, 

10:26670 (R;US) 
BLACK AMERICANS 
Educational Facilities 

Keys to access, competitiveness and stability. ” Institutional 
profiles in the energy sciences and technology for 
Historically Black Colleges and Universities, 1985”, 10:29578 
(R;US) 

BLACK SHALES 
Hydraulic Fracturing 
Practical aspects of foam fracturing the Devonian shale, 
10:26809 (J;US) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLOCKING 
See CHANNELING 
BLOOD 
Irradiation 
Blood irradiator development, 10:28170 (RA;US) 
BLOWERS 
Entrainment 

Recirculation of entrained cooling water in cooling tower cells 

with induced draft fans, 10:27374 (R;DE;In German) 
Plumes 

Recirculation of entrained cooling water in cooling tower cells 

with induced draft fans, 10:27374 (R;DE;In German) 
Silicon Solar Cells 
Space heating with silicon cell activated solar grids. Final 
technical report, 10:27258 (R;US) 
BLUE-GREEN ALGAE 
See CYANOBACTERIA 
BOILER FUEL 
See BOILER FUELS 
BOILER FUELS 
Comparative Evaluations 

Evaluation of anthracite as a coal-water slurry fuel. Final 

report, 10:26741 (R;US) 
Fuel Substitution 
Initial assessment of coal-fired ship operations. Final report, 
10:26745 (R;US) 
BOILERS 
Computerized Control Systems 
Automatic boiler controls, 10:28348 (R;US) 


Automatic boiler controls, 10:28348 (R;US) 
Feedwater 
Characterization of steam cycle chemistry at Southern 
California Edison steam plants. Final report, 10:27369 
(R;US) 





BOILERS 
Fouling 


Fouling 
FBC: an environmentally and economically acceptable 
alternative for burning low-rank coal, 10:26739 (R;US) 
Fuels 
Evaluation of anthracite as a coal-water slurry fuel. Final 
report, 10:26741 (R;US) 
Heat Transfer 
Experimental study and modelling of heat transfer in small and 
medium boilers (RFOD), 10:28352 (R;FR;In French) 
Manuals 
Manual for investigation and correction of boiler tube failures. 
Final report, 10:27367 (R;US) 


1983 fossil plant cycling workshop: proceedings, 10:27368 
(R;US) 
Performance 
Evaluation of anthracite as a coal-water slurry fuel. Final 
report, 10:26741 (R;US) 


Evaluation of anthracite as a coal-water slurry fuel. Final 
report, 10:26741 (R;US) 
Utility boilers oil-to-coal conversion. Volume I. Summary, 
10:27371 (R;US) 
Thermal Stresses 
1983 fossil plant cycling workshop: proceedings, 10:27368 
(R;US) 
Tubes 
Manual for investigation and correction of boiler tube failures. 
Final report, 10:27367 (R;US) 
BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 
BOLTZMANN-VLASOV EQUATION 
Variational Methods 
New variational formulation of Maxwell-Vlasov and guiding 
center theories, 10:29480 (R;DE) 
BOMBS 
Design 
Design, development, and production of the BLU-82/B bomb 
and BBU-23/B booster, 10:28663 (R;US) 
Fabrication 
Design, development, and production of the BLU-82/B bomb 
and BBU-23/B booster, 10:28663 (R;US) 
BONE TISSUES 
Biomedical Radiography 
Will neutron radiography be of help in perisurgery diagnosis of 
bone tumours, 10:28802 (RA;CS;In Czech) 
Neoplasms 
Will neutron radiography be of help in perisurgery diagnosis of 
bone tumours, 10:28802 (RA;CS;In Czech) 
BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 
Energy Conservation 
Scoping document for the 1986 long-range conservation 
projection, 10:27786 (R;US) 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BORANES 
Chemical Reactions 
Synthesis of carbon-13 labelled carboxylic acids via 
organoborane reactions, 10:28227 (J;GB) 
BORATES 
Specific compounds, except those of significance to energy reserach 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


Rheology of tetraphenylborate precipitate slurry, 10:26891 
(R;US) 
BOREHOLES 


Geology of the U8n emplacement site, 10:28914 (R;US) 
BORIDES 


See also COBALT BORIDES 
IRON BORIDES 
TITANIUM BORIDES 
YTTERBIUM BORIDES 
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Coordinated Research 

Consortium program for the study of boron-rich borides, 

10:28139 (R;US) 
BORON 
Emission Spectroscopy 

Direct determination of metals in organic matrices by 
inductively coupled plasma-atomic emission spectrometry 
(ICP-AES), 10:28205 (R;US) 

Optimization 

Approach to optimization of boron concentration measurement 

by means of thermal neutron absorption, 10:27463 (RA;IL) 
Thermoelectric Properties 

Thermoelectric properties of B-boron and some boron 
compounds. Final report, August 1981-September 1984, 
10:28087 (R;US) 

BORON 10 
Hypernuclei 

[Spin dependence of the lambda-nucleus interaction determined 
by observation of hypernuclear gamma rays]. Final progress 
report, January 1, 1977-December 31, 1984, 10:29235 (R;US) 

BORON 11 REACTIONS 
Fusion Reactions 
High-spin states in ?!°Fr, 10:29284 (R;FR) 
BORON ALLOYS 
Bubble Growth 

Thermodynamics and the mechanism of the bubble growth in 

solids, 10:26827 (R;IN) 
Corrosion 

Corrosion behavior of magnetron sputter-deposited (Mo /sub 
0.6/ Ru /sub 0.4/ )s2Bis and Mos2Bis amorphous metal films, 
10:28061 (J;US) 

Thermoelectric Properties 

Thermoelectric properties of B-boron and some boron 
compounds. Final report, August 1981-September 1984, 
10:28087 (R;US) 

BORON CARBIDES 
Bonding 
New microwave coupler material, 10:28099 (J;US) 
Thermoelectric Properties 

Thermoelectric properties of B-boron and some boron 
compounds. Final report, August 1981-September 1984, 
10:28087 (R;US) 

BORON LINED COUNTERS 
Comparative Evaluations 
Neutron detector counting capabilities for 1°B-lined and **U 
fission chambers in high gamma-ray fluxes, 10:26971 (R;US) 
BORON OXIDES 
Bonding 
New microwave coupler material, 10:28099 (J;US) 
BORON SILICIDES 
Thermoelectric Properties 

Thermoelectric properties of 8-boron and some boron 
compounds. Final report, August 1981-September 1984, 
10:28087 (R;US) 

BOROSILICATE GLASS 
Leaching ; 

Nuclear Technology Programs at Argonne National 
Laboratory. Quarterly progress report, July-September 1984, 
10:26845 (R;US) 

BOROSILICATES 
See BOROSILICATE GLASS 
BOSON-EXCHANGE MODELS 
Meson and isobar degrees of freedom in nuclear forces, 
10:29329 (R;FR) 
BOSONS 
See also INTERMEDIATE BOSONS 
Radiative Decay 
Testing spinless boson parent models for anomalous 1* I~ y 
events, 10:29118 (R;DE) 
BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
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BOUNDARY LAYERS 


Meteorological and pollutant profiles under very stable 
conditions, 10:28703 (BA;US) 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
BR-3 REACTOR 
Pressure Vessels 
Annealing of the BR3 reactor pressure vessel, 10:27637 
(RA;US) 


Safety 
Annealing of the BR3 reactor pressure vessel, 10:27637 
(RA;US) 


Activation 
In-vivo measurement of lithium in brain and kidneys, 10:28166 
(RA;IL) 
Neoplasms 
Mortality study of exposed to elemental mercury, 
10:28894 (J;US) 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BRAZIL 
Electric Power 
Electroheat potential in Brazil. Session 1c N.1.16, 10:27785 
(R;SE;In French) 
Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
BREAKUP REACTIONS 
DWBA 
Mechanism of break-up reactions of light ions at non- 
relativistic energies, 10:29324 (RA;DE) 
Nuclear Reaction Kinetics 
Mechanism of break-up reactions of light ions at non- 
relativistic energies, 10:29324 (RA;DE) 
BREEDING BLANKETS 
Key issues of fusion nuclear technology development 
(FINESSE), 10:29540 (R;US) 
Generation 


Conceptual design of an electricity generating tritium breeding 
blanket sector for INTOR/NET, 10:29529 (R;GB) 
Tritium Recovery 
Conceptual design of an electricity generating tritium breeding 
blanket sector for INTOR/NET, 10:29529 (R;GB) 
BREMSSTRAHLUNG 
Data Processing 
Preparation of input data for electron bremsstrahlung studies 
by Monte Carlo method, 10:29346 (RA;CS;In Czech) 
BRICKS 


Manufacturing 
[Adobe brick project]. Final report, 10:27957 (R;US) 


Corrosive Effects 
The environmental cracking of Ticode-12 in a repository 
brine*, 10:28072 (BA;US) 
En Transport 


vironmental 

Quarterly Brine Migration Data report, January-March 1984: 
nuclear waste i simulation experiments (brine 
migration), Asse Mine of the Federal Republic of Germany, 
10:26851 (R;US) 


Ion-interaction modeling of deep brines, Palo Duro Basin, 
10:28931 (RA;US) 
BROMIDES 


See also AMERICIUM BROMIDES 
GALLIUM BROMIDES 


Fluorescence 
Rotational resolution of the NeBrz B—X 10—0 transition, 
10:29024 (J;US) 
Rotational States 
Rotational resolution of the NeBrz B—X 10—0 transition, 
10:29024 (J;US) 
BROMINE 


Aqueous chemistry at high temperatures and pressures, 
10:28189 (RA;US) 


BROMINE 75 


Studies on ‘carrier-free’ radiohalogenation of receptor-binding 
1, iazepines with °F, Br and ‘I, 10:28243 
(R;DE;In German) 
BROMINE 82 
Uses 
Pipeline leak location using radiotracer technique, 10:26978 


(R;IN) 
BROMINE BROMIDES 
See BROMINE 
BROOKHAVEN 200-MEV LINAC 
Modifications 
Conversion of the BNL 200 MeV linac to H™ and polarized 
H™ acceleration, 10:28389 (RA;DE) 
Quadrupoles 
Design, fabrication, and testing of the BNL radiofrequency 
quadrupole accelerators, 10:28371 (RA;DE) 
BROOKHAVEN AGS 
Beam Injection 
Ultrahigh vacuum system of the heavy ion transport line at 
Brookhaven, 10:28481 (R;US) 
Hydrogen 1 Minus Beams 
Acceleration of polarized H~ in the BNL 200 MeV Linac, 
10:28480 (R;US) 
Polarized Beams 
Acceleration of polarized H™ in the BNL 200 MeV Linac, 
10:28480 (R;US) 
Commissioning the polarized beam in the AGS, 10:28361 
(R;US) 
Design, fabrication, and testing of the BNL radiofrequency 
quadrupole accelerators, 10:28371 (RA;DE) 
Proton Beams 
Commissioning the polarized beam in the AGS, 10:28361 
(R;US) 
Research Programs 
Spin physics at BNL, 10:28479 (R;US) 
Vacuum Systems 
Ultrahigh vacuum system of the heavy ion transport line at 
Brookhaven, 10:28481 (R;US) 
BROWN COAL 
See also LIGNITE 
Hi 
Effect of ferrous and sulphurous catalysts on the hydrogenising 
liquefaction of lignite, 10:26614 (RA;XE;In German) 
BROWNS FERRY-1 REACTOR 
Decatur, Alabama, USA 
Radiation Protection 
Demonstration project for robotic inspection systems at 
nuclear power plants, 10:27670 (RA;US) 
BROWNS FERRY-2 REACTOR 
Decatur, Alabama, USA 
Radiation Protection 
Demonstration project for robotic inspection systems at 
nuclear power plants, 10:27670 (RA;US) 
BROWNS FERRY-3 REACTOR 
Decatur, Alabama, USA 
Radiation Protection 
Demonstration project for robotic inspection systems at 
nuclear power plants, 10:27670 (RA;US) 
METERS 


See HEAT METERS 
BUBBLE GROWTH 
Kinetics 
Thermodynamics and the mechanism of the bubble growth in 
solids, 10:26827 (R;IN) 


Thermodynamics and the mechanism of the bubble growth in 
solids, 10:26827 (R;IN) 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDING MATERIALS 


See also BRICKS 
CEMENTS 
CONCRETES 





BUILDING MATERIALS 
Acoustic Testing 


Acoustic Testing 
Preliminary studies on the development of a wide-band 
absorber element with the aid of Helmholtz resonators, 
10:28122 (R;DE;In German) 
Inventories 
Methods for estimating materials in infrastructure elements, 
10:28680 (R;US) 
BUILDINGS 


See also ANIMAL SHELTERS 
COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
DOUBLE ENVELOPE BUILDINGS 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Aesthetics 
Emerging aesthetic values for cold climate design, 10:27873 
(BA;US) 
Architecture 
Built form: the shape of things to come, 10:27874 (BA;US) 
Emerging aesthetic values for cold climate design, 10:27873 
(BA;US) 


Daylighting ; 
Application of daylighting research tools to fenestration and 
building design optimization, 10:27865 (R;US) 


Application of daylighting research tools to fenestration and 
building design optimization, 10:27865 (R;US) 
Audits 


Evaluation of the Institute on Energy and Engineering 
Education, 10:27867 (R;US) 
Energy Conservation 
Institutional Conservation Program: monitoring report, 
10:27851 (R;US) 
Unit for local storage of solar gain, 10:27859 (R;XE) 


Consumption 
Establishment of short reference years for calculation of annual 
solar heat gain or energy consumption in residential and 
commercial buildings. Pt. 1 and 2, 10:27060 (R;XE) 


Management 
Evaluation of the Institute on Energy and Engineering 
Education, 10:27867 (R;US) 
Flame Propagation 
Significant parameters for predicting flame spread, 10:28254 
(R;US) 
Heat Gain 
Establishment of short reference years for calculation of annual 
solar heat gain or energy consumption in residential and 
commercial buildings. Pt. 1 and 2, 10:27060 (R;XE) 
Unit for local storage of solar gain, 10:27859 (R;XE) 
Heat 
Unit for local storage of solar gain, 10:27859 (R;XE) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNDLES (FUEL 
See FUEL ELEMENT CLUSTERS 
BURSA OF FABRICIUS 
See BIRDS 


Hybrid propulsion technologies for urban bus transit. Final 
report, January-June 1983, 10:27884 (R;US) 
Fuel Consumption 
Transit-bus fuel economy and performance simulation. Final 
report, October 1982-February 1984, 10:27886 (R;US) 
Fuel Economy 
Transit-bus fuel economy and performance simulation. Final 
report, October 1982-February 1984, 10:27886 (R;US) 


Hybrid propulsion technologies for urban bus transit. Final 
report, January-June 1983, 10:27884 (R;US) 
BUTANE 
Boiling Points 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Calorific Value 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
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Combustion Kinetics 
Low temperature chemistry preceding end gas autoignition, 
10:27984 (R;US) 
Combustion Properties 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Density 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Flammability 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
BUTENES 
Isomerization 
Supported organoactinides. Surface chemistry and catalytic 
properties of alumina-bound (Cyclopentadienyl)- and 
(Pentamethylcyclopentadienyl)thorium and -uranium 
hydrocarbyls and hydrides, 10:28244 (J;US) 
BUTYLENES 
See BUTENES 
BW STANDARD REACTOR 
Prior to 1975, PWR/241 Type Reactors was used. 
Loss of Coolant 
Experimental study of the post-small break loss-of-coolant 
accident phenomena in a scaled Babcock and Wilcox system, 
10:27620 (RA;US) 
Primary Coolant Circuits 
Two-phase flow behavior observed in a transparent inverted 
U-bend pipe, 10:27623 (RA;US) 
Reactor Control Systems 
PWR hybrid computer model for assessing the safety 
implications of control systems, 10:27650 (RA;US) 
Reactor Safety 
PWR hybrid computer model for assessing the safety 
implications of control systems, 10:27650 (RA;US) 
Reactor Safety Experiments 
Experimental study of the post-small break loss-of-coolant 
accident phenomena in a scaled Babcock and Wilcox system, 
10:27620 (RA;US) 
Two-phase flow behavior observed in a transparent inverted 
U-bend pipe, 10:27623 (RA;US) 
University of Maryland 2 x 4 B and W simulation loop, 
10:27622 (RA;US) 
Transients 
PWR hybrid computer model for assessing the safety 
implications of control systems, 10:27650 (RA;US) 
BWR TYPE REACTORS 


See also BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
DRESDEN-2 REACTOR 
GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 
HDR REACTOR 
MILLSTONE-1 REACTOR 
RINGHALS-1 REACTOR 


ATWS 
Evaluation of ATWS core damage frequency for a BWR/4, 
10:27493 (R;US) 
Containment Buildings 
Adaptive contact elements for three-dimensional fluid-structure 
interfaces, 10:27533 (R;US) 
Effects of post-LOCA conditions on a protective coating 
(paint) for the Nuclear Power Industry, 10:27687 (R;US) 
Mitigation effects of continuously pressurized, partially inerted 
containment building atmospheres, 10:27499 (RA;US) 
Containment Spray Systems 
Hydrogen generation from aluminium corrosion in reactor 
containment spray solutions, 10:27604 (RA;US) 
Vaporization of sprays in superheated atmospheres, 10:27506 
(RA;US 
Containment Systems 
Application of COBRA-NC to hydrogen transport, 10:27607 
(RA;US) 
Application of the TEMPEST computer code for simulating 
hydrogen distribution in model containment structures, 
10:27608 (RA;US) 
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BWR Mark III pressure suppression containment response to 
hydrogen deflagration, 10:27594 (RA;US) 

Corrosion of aluminum and zinc in containment following a 
LOCA and potential for precipitation of corrosion products 
in the sump, 10:27602 (RA;US) 

Development and testing of hydrogen ignition devices, 
10:27516 (RA;US) 

Development of mixing analysis computer code on behavior of 
hydrogen in subcom; ited containment vessel after loss 
of coolant accidents, 10:27609 (RA;US) 

Effects of hydrogen burning and associated engineered safety 
features on containment building response, 10:27592 
(RA;US) 

HMS: a model for hydrogen migration studies in LWR 
containments, 10:27606 (RA;US) 

Hydrogen and water reactor safety: proceedings, 10:27583 
(R;US) 

Hydrogen control tests in intermediate scale, 10:27503 
(RA;US) 

Hydrogen management and the metamorphosis of NRC policy 
on severe nuclear accident risk, 10:27610 (RA;US) 

Importance of temperature, pH, and boric acid concentration 
on rates of hydrogen production from galvanized steel 
corrosion, 10:27603 (RA;US) 

Recent improvements in the RALOC code, 10:27605 (RA;US) 

Regulatory perspectives on hydrogen control for degraded 
core accidents, 10:27584 (RA;US) 

Remarks on regulatory issues of maintaining containment 
integrity, 10:27502 (RA;US) 

Review of recent experiments at WNRE on hydrogen 
combustion, 10:27612 (RA;US) 

Technical evaluation of a post-accident CO: inerting hydrogen 
control system, 10:27508 (RA;US) 

Turbulent condensation in the presence of a noncondensible 
gas, 10:27507 (RA;US) 

Decontamination 

Effectiveness and safety aspects of selected decontamination 
methods for LWRs, 10:27672 (RA;US) 

Impacts of decontamination of LWRs on solidification and 
waste disposal, 10:27671 (RA;US) 

Design 

Design approaches for the next generation of light water 

reactors, 10:27399 (RA;IL) 
ECCS 

Flow visualization study of inverted annular flow of post 
dryout heat transfer region, 10:27537 (R;US) 

Post-CHF heat transfer and rewetting in heated tubes, 10:27629 
(RA;US) 

Electric Cables 


Electric cable insulation pyrolysis and ignition resulting from 
potential hydrogen burn scenarios for nuclear containment 
buildings, 10:27498 (RA;US) 

Progress on qualification testing methodology study of electric 
cables, 10:27651 (RA;US) 

Electrical Equipment 

EPRI research on equipment survivability under hydrogen 
burn, 10:27515 (RA;US) 

Nuclear plant aging research - an overview (electrical and 
mechanical components), 10:27652 (RA;US) 

Surveillance and diagnostics of electrical equipment inside 
containment - cable monitoring based on NPAR strategy, 
10:27653 (RA;US) 

Engineered Safety Systems 

Analysis of equipment survivability in hydrogen burn 
environments, 10:27509 (RA;US) 

EPRI research on equipment survivability under hydrogen 
burn, 10:27515 (RA;US) 

Fuel Cans 

Calculation of maximum fuel can temperature using an 
improved model for radioactive heat flow, 10:27546 
(R;SE;In Swedish) 

Experiment of AE characteristics on crack extension, 10:27400 
(R;JP;In Japanese) 

Fuel Channels 

Extending BWR fuel channel lifetimes: development of 
predictive deformation models. Final report, 10:27394 
(R;US) 


Fuel Rods 

Computer network that assists in the planning, execution and 

evaluation of in-reactor experiments, 10:27536 (R;US) 
Fuel-Coolant Interactions 

Hydrogen generation during molten-fuel-coolant interactions, 

10:27599 (RA;US) 
Instability 

Model predictions of dynamic instability threshold for boiling 

flow systems, 10:27531 (R;US) 
Loss of Coolant 

BWR FIST test and analysis, 10:27618 (RA;US) 

Calculation of maximum fuel can tem using an 
improved model for radioactive heat flow, 10:27546 
(R;SE;In Swedish) 

Critical flow through pipe cracks and for small breaks with 
stratified upstream region, 10:27625 (RA;US) 

Development of mixing analysis computer code on behavior of 
hydrogen in subcom ited containment vessel after loss 
of coolant accidents, 10:27609 (RA;US) 

Loads on reactor pressure vessel internals due to 
decompression waves in a loss of coolant accident without 
dynamic coupling with the structure, 10:27702 (TJ;GB) 

Progress on qualification testing methodology study of electric 
cables, 10:27651 (RA;US) 

Recent improvements in the RALOC code, 10:27605 (RA;US) 

Mechanical Structures 

Nuclear plant aging research - an overview (electrical and 

mechanical components), 10:27652 (RA;US) 
Meltdown 

Atmospheric releases of fission products from a BWR MARK- 
II containment, 10:27563 (RA;IL) 

Combustible gas generation from molten fuel-concrete 
interactions, 10:27601 (RA;US) 

Gas release and containment history during melt-concrete 
interaction, 10:27600 (RA;US) 

Modeling of BWR core meltdown accidents - for application 
in the MELRPI.MOD2 computer code, 10:27688 (R;US) 

Oxidation of Zircaloy-4 under limited steam supply at 1000 and 
1300°C, 10:27572 (R;DE) 

Personnel 

Training for power plant personnel on hydrogen production 

and control, 10:27590 (RA;US) 
Pipes 

Methods of implementing PVRC proposed piping damping for 
structural computer codes, 10:27542 (R;US) 

Report of the US Nuclear Regulatory Commission Piping 
Review Committee. Volume 5. Summary - Piping Review 
Committee conclusions and recommendations, 10:27581 
(R;US) 

Technical considerations for flexible piping design in nuclear 
power plants, 10:27698 (R;US) 


Design approaches for the next generation of light water 

reactors, 10:27399 (RA;IL) 
Pressure Suppression 

BWR suppression pool pressures during safety relief valve 

discharge. Final report, 10:27397 (R;US) 
Pressure Vessels 

Calculation of mechanical strength of the bolts of the flanged 
joints of LWR-type reactor pressure vessels (with particular 
emphasis on the behaviour under critical internal excess 
pressure, acting like a “safety valve’). 5. Technical report, 
10:27392 (R;DE;In German) 

Composition influences and interactions in radiation sensitivity 
of reactor vessel steels, 10:27634 (RA;US) 

Effects of material and environmental variables on corrosion 
fatigue crack growth in pressure vessel steels, 10:27636 
(RA;US) 

Fracture properties of a neutron-irradiated stainless steel 
submerged arc weld cladding overlay, 10:27633 (RA;US) 

Integration of nondestructive examination reliability and 
fracture mechanics, 10:27639 (RA;US) 

Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology Program Series 4 and 5), 
10:27632 (RA;US) 





BWR TYPE REACTORS 
Pressure Vessels 


LWR pressure vessel surveillance dosimetry improvement 
program. Volume 2. Semiannual progress report, April- 
September 1984, 10:27401 (R;US) 

Primary Coolant Circuits 

Integration of nondestructive examination reliability and 
fracture mechanics, 10:27639 (RA;US) 

Measurement of velocity profiles in a stratified pipe flow 
recirculatory shear zone using laser flow visualization, 
10:27393 (R;US) 

Radiation Protection 

Effectiveness and safety aspects of selected decontamination 

methods for LWRs, 10:27672 (RA;US) 
Reactor Accidents 

Adaptive contact elements for three-dimensional fluid-structure 
interfaces, 10:27533 (R;US) 

Application of the TEMPEST computer code for simulating 
hydrogen distribution in model containment structures, 
10:27608 (RA;US) 

Flow visualization study of inverted annular flow of post 
dryout heat transfer region, 10:27537 (R;US) 

Regulatory perspectives on hydrogen control for degraded 
core accidents, 10:27584 (RA;US) 

Reactor Components 

Development and validation of a real-time SAFT-UT system 
for inservice inspection of light water reactors, 10:27640 
(RA;US) 

Reactor Cooling Systems 

Critical flow through pipe cracks and for small breaks with 
stratified upstream region, 10:27625 (RA;US) 

Piping response testing associated with pipe rupture, 10:27681 
(RA;US) 

Reliability analysis of stiff versus flexible piping, 10:27642 
(RA;US) 

Reactor Core Disruption 

Assessment of hydrogen combustion effects in the BWR/6 - 
Mark III Standard Plant, 10:27596 (RA;US) 

BWR Mark III pressure suppression containment response to 
hydrogen deflagration, 10:27594 (RA;US) 

Effect of hydrogen control on the risk from severe accidents in 
the BWR/6 Mark III Standard Plant, 10:27595 (RA;US) 

Effects of hydrogen burning and associated engineered safety 
features on containment building response, 10:27592 
(RA;US) 

He production from the steel-water reaction during a 
postulated core meltdown accident, 10:27598 (RA;US) 

Reactor Cores 

Evaluation of ATWS core damage frequency for a BWR/4, 

10:27493 (R;US) 
Reactor Internals 

Loads on reactor pressure vessel internals due to 
decompression waves in a loss of coolant accident without 
dynamic coupling with the structure, 10:27702 (TJ;GB) 

Reactor Materials 

LWR pressure vessel surveillance dosimetry ithprovement 
program. Volume 2. Semiannual progress report, April- 
September 1984, 10:27401 (R;US) 

Reactor Operators 

Licensed operating reactors. Status summary report, data as of 
February 28, 1985. Volume 9, No. 3, 10:27445 (R;US) 

Specification of a Human Reliability Data Bank for conducting 
HRA segments of PRAs for nuclear power plants, 10:27691 
(R;US) 

Reactor Safety 

Analysis of equipment survivability in hydrogen burn 
environments, 10:27509 (RA;US) 

Application of COBRA-NC to hydrogen transport, 10:27607 
(RA;US) 

Assessment of hydrogen combustion effects in the BWR/6 - 
Mark III Standard Plant, 10:27596 (RA;US) 

BWR Mark III pressure suppression containment response to 
hydrogen deflagration, 10:27594 (RA;US) 

Combustible gas generation from molten fuel-concrete 
interactions, 10:27601 (RA;US) 

CONTEMPT-DG containment analysis code, 10:27591 
(RA;US) 
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Corrosion of aluminum and zinc in containment following a 
LOCA and potential for precipitation of corrosion products 
in the sump, 10:27602 (RA;US) 

DATATRAN: a data base management and executive 
computer code system. Volume 3. Programmer's manual, 
10:27544 (R;US) 

Development and testing of hydrogen ignition devices, 
10:27516 (RA;US) 

Development and validation of a real-time SAFT-UT system 
for inservice inspection of light water reactors, 10:27640 
(RA;US) 

Discrete vortex simulation of flame acceleration due to 
obstacle-generated turbulent flow, 10:27513 (RA;US) 

Effect of hydrogen control on the risk from severe accidents in 
the BWR/6 Mark III Standard Plant, 10:27595 (RA;US) 

Effects of hydrogen burning and associated engineered safety 
features on containment building response, 10:27592 
(RA;US) 

Effects of material and environmental variables on corrosion 
fatigue crack growth in pressure vessel steels, 10:27636 
(RA;US) 

Electric cable insulation pyrolysis and ignition resulting from 
potential hydrogen burn scenarios for nuclear containment 
buildings, 10:27498 (RA;US) 

EPRI research on equipment survivability under hydrogen 
burn, 10:27515 (RA;US) 

EPRI research on hydrogen combustion and control, 10:27586 
(RA;US) 

Experimental results from combustion of hydrogen: air 
mixtures in an intermediate-scale tank, 10:27504 (RA;US) 

Extinction of corrugated hydrogen/air flames, 10:26997 
(RA;US) 

Flame temperature criteria tests, 10:27611 (RA;US) 

Fog inerting criteria for hydrogen/air mixtures, 10:27505 
(RA;US) 

Fracture properties of a neutron-irradiated stainless steel 
submerged arc weld cladding overlay, 10:27633 (RA;US) 

Gas release and containment history during melt-concrete 
interaction, 10:27600 (RA;US) 

He production from the steel-water reaction during a 
postulated core meltdown accident, 10:27598 (RA;US) 

Heissdampfreaktor (HDR) Phase II vibration tests, 10:27647 
(RA;US) 

Highlights of reactor safety research, 10:27613 (RA;US) 

HMS: a model for hydrogen migration studies in LWR 
containments, 10:27606 (RA;US) 

Hydrogen and water reactor safety: proceedings, 10:27583 
(R;US) 

Hydrogen combustion in aqueous foams, 10:27500 (RA;US) 

Hydrogen control tests in intermediate scale, 10:27503 
(RA;US) 

Hydrogen generation during molten-fuel-coolant interactions, 
10:27599 (RA;US) 

Hydrogen generation from aluminium corrosion in reactor 
containment spray solutions, 10:27604 (RA;US) 

Hydrogen management and the metamorphosis of NRC policy 
on severe nuclear accident risk, 10:27610 (RA;US) 

Hydrogen research and nuclear safety: a utility perspective, 
10:27585 (RA;US) 

Hydrogen-steam flame-jet experiments, 10:27512 (RA;US) 

IDCOR approach to hydrogen generation, combustion, and 
burn control, 10:27588 (RA;US) 

Importance of temperature, pH, and boric acid concentration 
on rates of hydrogen production from galvanized steel 
corrosion, 10:27603 (RA;US) 

Integration of nondestructive examination reliability and 
fracture mechanics, 10:27639 (RA;US) 

Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology Program Series 4 and 5), 
10:27632 (RA;US) 

Lean hydrogen-air-steam mixture combustion models, 10:27518 
(RA;US) 

LWR safety research at JAERI, 10:27615 (RA;US) 

Medium-scale combustion tests of He:air:steam systems, 
10:27510 (RA;US) 
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Mitigation effects of continuously pressurized, partially inerted 
containment building atmospheres, 10:27499 (RA;US) 

Neutron dosimetry at commercial nuclear power plants, 
10:27666 (RA;US) 

NRC hydrogen behavior and mitigation research program, 
10:27587 (RA;US) 

Nuclear plant aging research - an overview (electrical and 
mechanical components), 10:27652 (RA;US) 

Operational safety reliability, 10:27678 (RA;US) 

Piping response testing associated with pipe rupture, 10:27681 
(RA;US) 

Regulating in an environment of uncertainty, 10:27614 
(RA;US) 

Regulatory perspectives on hydrogen control for degraded 
core accidents, 10:27584 (RA;US) 

Reliability analysis of stiff versus flexible piping, 10:27642 
(RA;US) 

Remarks on regulatory issues of maintaining containment 
integrity, 10:27502 (RA;US) 

Research programs in development in Italy by ENEA, Pisa 
University and Ansaldo Impianti on the impact of hydrogen 
on light water reactor safety, 10:27589 (RA;US) 

Review of recent experiments at WNRE on hydrogen 
combustion, 10:27612 (RA;US) 

Simulator experiments: effects of NPP operator experience on 
performance, 10:27654 (RA;US) 

Source term research and prognosis, 10:27684 (RA;US) 

Surveillance and diagnostics of electrical equipment inside 
containment - cable monitoring based on NPAR strategy, 
10:27653 (RA;US) 

Technical evaluation of a post-accident CO: inerting hydrogen 
control system, 10:27508 (RA;US) 

Training for power plant personnel on hydrogen production 
and control, 10:27590 (RA;US) 

Turbulent condensation in the presence of a noncondensible 
gas, 10:27507 (RA;US) 

Vaporization of sprays in superheated atmospheres, 10:27506 
(RA;US) 

Water fog inerting of hydrogen-air mixtures, 10:27511 (RA;US) 

Reactor Safety Experiments 

BWR FIST test and analysis, 10:27618 (RA;US) 

Computer network that assists in the planning, execution and 
evaluation of in-reactor experiments, 10:27536 (R;US) 

Reliability 

Operational safety reliability, 10:27678 (RA;US) 

Some thoughts on allocation of reliability, 10:27676 (RA;US) 
Relief Valves 

BWR suppression pool pressures during safety relief valve 

discharge. Final report, 10:27397 (R;US) 
Risk Assessment 
Some thoughts on allocation of reliability, 10:27676 (RA;US) 
Safety Engineering 

Design approaches for the next generation of light water 

reactors, 10:27399 (RA;IL) 
Seismic Effects 

Use of data and judgment in determining seismic hazard and 

fragilities, 10:27699 (R;US) 
Surveillance 

LWR pressure vessel surveillance dosimetry improvement 
program. Volume 2. Semiannual progress report, April- 
September 1984, 10:27401 (R;US) 

Water 
Hydrogen water chemistry for BWRs, 10:27395 (R;US) 


Cc 


C CODES 


Evaluation 
Evaluation of mechanistic models for coal gasification. Final 
technical report (CHEMFLUB, FLAG, FLAME), 10:26571 


CADMIUM 


Accumulation 

Analysis of sediments and soils for chemical contamination for 
the design of US Navy homeport facility at East Waterway 
of Everett Harbor, Washington. Final report (Macoma 
inquinata; Mytilus edulis), 10:28763 (R;US) 

Cadmium retention in liver and kidneys of growing chicks as 
influenced by zinc intake and different binding-forms of 
cadmium, 10:28890 (R;DE;In German) 

Biological Localization 

Cadmium retention in liver and kidneys of growing chicks as 
influenced by zinc intake and different binding-forms of 
cadmium, 10:28890 (R;DE;In German) 

Chemical Preparation 

Direct preparation of organocadmium compounds from highly 

reactive cadmium metal powders, 10:28191 (J;US) 
Emission Spectroscopy 

Preparation of immission dust samples for the analysis of toxic 
substances in dust by atomic emission spectroscopy with 
inductively coupled plasma, 10:28700 (R;DE;In German) 

Removal 

Developing biological and chemical methods for 
environmental monitoring of DOE waste disposal and 
storage facilities. Progress report, November 1, 1984-March 
31, 1985, 10:26888 (R;US) 

Tissue Distribution 

Cadmium retention in liver and kidneys of growing chicks as 
influenced by zinc intake and different binding-forms of 
cadmium, 10:28890 (R;DE;In German) 


CADMIUM BASE ALLOYS 


Chemical Preparation 
Direct preparation of organocadmium compounds from highly 
reactive cadmium metal powders, 10:28191 (J;US) 


CADMIUM COMPLEXES 


Chemical Preparation 
Direct preparation of organocadmium compounds from highly 
reactive cadmium metal powders, 10:28191 (J;US) 


CADMIUM TELLURIDE DETECTORS 


See CDTE SEMICONDUCTOR DETECTORS 


CAFETERIAS 


See RESTAURANTS 


CALCITE 


Sorptive Properties 
Adsorption from flooding solutions in porous media: a study of 
interactions of surfactants and polymers with reservoir 
minerals. Final report, 10:26763 (R;US) 


CALCIUM 


Biochemical Reaction Kinetics 
Cation binding by bacteriorhodopsin, 10:28779 (J;US) 
De-Excitation 
Three experimental tests of Bell’s inequalities by measurement 
of polarization correlation of photons, 10:29400 (R;FR;In 
French) 
Emission Spectroscopy 
Direct determination of metals in organic matrices by 
inductively coupled plasma-atomic emission spectrometry 
(ICP-AES), 10:28205 (R;US) 
Ion Exchange Chromatography 
Characterization of steam cycle chemistry at Southern 
California Edison steam plants. Final report, 10:27369 
(R;US) 
Solvent Extraction 
Separations chemistry, 10:28169 (RA;US) 
Synergism 
Separations chemistry, 10:28169 (RA;US) 


CALCIUM 40 REACTIONS 


Deep Inelastic Heavy Ion Reactions 
Mean-field dynamics versus two-body collisions at intermediate 
energy heavy-ion reactions, 10:29325 (RA;DE) 
Inclusive Interactions 
Interplay between one-body and two-body dynamics in the 
subthreshold pion production at intermediate energies, 
10:29250 (R;DE) 





Separation of the nuclear and Coulomb rainbow components 
from the elastic scattering data, 10:29257 (R;FR) 
Calcium 40 Reactions 
Interplay between one-body and two-body dynamics in the 
subthreshold pion production at intermediate energies, 
10:29250 (R;DE) 
Mean-field dynamics versus two-body collisions at intermediate 
energy heavy-ion reactions, 10:29325 (RA;DE) 
Carbon 14 Reactions 
One- and two-neutron transfer reactions with '*C, 10:29259 
G;NL) 
Electron Reactions 
Deep inelastic electronuclear research at the 700 MeV Saclay 
linac (ALS), 10:29226 (R;FR) 
CALCIUM 42 REACTIONS 
Charge-Exchange Reactions 
Description of charge exchange reactions between heavy ions 
through two-step processes, 10:29251 (RA;DE;In German) 
CALCIUM 48 TARGET 
Electron Reactions 
Deep inelastic electronuclear research at the 700 MeV Saclay 
linac (ALS), 10:29226 (R;FR) 
CALCIUM CHLORIDES 


Enthalpy 
chemistry at high temperatures and pressures, 
10:28189 (RA;US) 


Growth of purified calcium fluoride and magnesium fluoride 
and degradation of optical properties by defects, 10:28181 
(R;US) 


Properties 
Growth of purified calcium fluoride and magnesium fluoride 
and degradation of optical properties by defects, 10:28181 
(R;US) 
Purification 
Growth of purified calcium fluoride and magnesium fluoride 
and degradation of optical properties by defects, 10:28181 
(R;US) 
CALCIUM IONS 
Ton-Atom Collisions 
Production and destruction of metastable negative ions. 
Progress report, September 1, 1984-August 31, 1985, 
10:29004 (R;US) 
CALCIUM OXIDES 
Catalytic Effects 
Coal gasification and tar conversion reactions over calcium 
oxide. Final technical report, August 7, 1981-August 6, 1984, 
10:26567 (R;US) 
Formation Heat 
Thermodynamics of actinide perovskite-type oxides. IT. 
Enthalpy of formation of CasUO¢, SrsUO¢, BasUOz, 
SrsNpO¢, and BasNpOz, 10:28248 (J;GB) 
Structural Chemical Analysis 
Thermodynamics of actinide perovskite-type oxides. II. 
Enthalpy of formation of CasUO¢, SrsUO¢, BasUOg, 
SrsNpOe, and BasNpO¢, 10:28248 (J;GB) 
CALCULATION METHODS 
Validation 
Validation of seismic probabilistic risk analysis (PRA) methods, 
10:27646 (RA;US) 
CALDERAS 
Meetings 
Workshop on recent research in the Valles caldera, 10:28919 
(R;US) 
CALIFORNIA 
Houses 
The California Point System- Energy code and rating systema 
model for states, 10:27876 (BA;US) 
CALIFORNIUM 252 
Fission 
Conditions in a scission point and kinetic energies of nuclear 
fission fragments, 10:29301 (R;SU;In Russian) 
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Fission Fragments 
Molecular and atomic ion detection in mass measurements by 
time of flight. Desorption multiplicity by ***Cf fission 
fragments, 10:28643 (R;FR;In French) 
Spontaneous Fission 
Study of fission mechanism with the reactions *°Th, 7*'Pa, 
235), 37Np(n,f) and *5*Cf(sf), 10:29294 (R;FR;In French) 
CALORIMETERS 
Calorimeter for the determination of nuclear heat sources in 
intermediate level radioactive waste barrels - containing 
pieces of PWR cladding and fuel assembly structural 
members in a cement matrix from reprocessing, 10:26898 
(R;DE;In German) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CANADA 
See also ONTARIO 
Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
Availability 
Application of reliability methods in Ontario Hydro, 10:27673 
(RA;US) 
Fuel Channels 
Divergent fuel channels PHWR, 10:27425 (RA;IL) 
Reactor Safety 
Application of reliability methods in Ontario Hydro, 10:27673 
(RA;US) 
Reliability 
Application of reliability methods in Ontario Hydro, 10:27673 
(RA;US) 
CANISTERS 
See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITANCE 
Measuring Instruments 
Capacitance measuring device, 10:28653 (P;US) 
CAPACITORS 
Physical Radiation Effects 
Correlating the radiation response of MOS capacitors and 
transistors, 10:28635 (J;US) 
CAPSULES 
Noise Pollution Abatement 
Sound insulating enclosures, 10:28899 (R;DE;In German) 
CARBANIONS 
Electron Transfer 
Electron photoejection in carbanions. Final report, 10:28234 
(R;US) 


Electron photoejection in carbanions. Final report, 10:28234 
(R;US) 
CARBINOL 
See METHANOL 
CARBOHYDRATES 
See also SACCHARIDES 


Selective transformation of carbonyl ligands to organic 
molecules. Progress report, September 1, 1984-August 31, 
1985, 10:28211 (R;US) 
CARBON 


See also CARBON BLACK 
DIAMONDS 
GRAPHITE 
PYROLYTIC CARBON 


Chemical Reaction Kinetics 
Monte-Carlo/molecular dynamics study of the diffusional 
recombination kinetics of C/sub (a)/ + O/sub (a)/ > 
CO/sub (g)/ on Pt(111), 10:28197 ;NL) 


Far-infrared spectroscopy of galaxies: the 158 micron C(+) 
line, 10:28981 (R;US) 
Interstellar grain mantles, 10:28978 (R;US) 
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Ecological Concentration 

Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 

Effects of increased wood energy consumption on carbon 
storage in forests of the US, 10:28731 (J;US) 

Mechanical Polishing 
Polishing vitreous carbon, 10:28141 (J;US) 
Production 
Coal derived carbons, 10:28114 (R;US) 
CARBON 12 
Hypernuclei 

[Spin dependence of the lambda-nucleus interaction determined 
by observation of hypernuclear rays]. Final progress 
report, January 1, 1977-December 31, 1984, 10:29235 (R;US) 

CARBON 12 REACTIONS 
Breakup Reactions 

1 GeV "°C heavy ion reaction. Study of projectile 
fragmentation and composite particle formation, 10:29236 
(R;FR;In French) 

Deep Inelastic Heavy Ion Reactions 

Light particle emission in **C-induced reactions between 25 

and 84 MeV/n, 10:29256 (RA;DE) 
Heavy Ion Reactions 

Effective moment of inertia of 1*Xe and ™°Ba, 10:29269 

(R;FR) 
Inelastic Scattering 

Investigation of the continuum decay of 7*Si through 

(22C,2Cy) coincidence studies, 10:29244 (RA;DE) 
Particle Production 

Cooperative production of pions and photons as a probe for 
the dynamics of nucleus-nucleus collisions, 10:29267 
(RA;DE) 

Pion production at subthreshold energies, nucleon-nucleon 
single collision vs. cooperative mechanisms, 10:29237 
(RA;DE) 

Precompound-Nucleus Emission 

Preequilibrium neutron emission in central peripheral heavy- 

ion collisions, 10:29279 (RA;DE) 
Prompt Protons 

Semi-classical approaches for the proton emission in 

intermediate energy heavy ion reactions, 10:29285 (R;FR) 
Quasi-Fission 

Preequilibrium neutron emission in central peripheral heavy- 

ion collisions, 10:29279 (RA;DE) 
CARBON 12 TARGET 
Alpha Reactions 

Search of narrow properties in effective mass spectra of two 
and three protons using the technique of two-meter propane 
chamber, 10:29080 (R;SU;In Russian) 

Carbon 12 Reactions 

1 GeV "C heavy ion reaction. Study of projectile 
fragmentation and composite particle formation, 10:29236 
(R;FR;In French) 

Pion production at subthreshold energies, nucleon-nucleon 
single collision vs. cooperative mechanisms, 10:29237 
(RA;DE) 

Semi-classical approaches for the proton emission in 
intermediate energy heavy ion reactions, 10:29285 (R;FR) 

Deuteron Reactions 

Search of narrow properties in effective mass spectra of two 
and three protons using the technique of two-meter propane 
chamber, 10:29080 (R;SU;In Russian) 

Electron Reactions 

Nuclear momentum distributions from (y,p) and (e,e’p) 

reactions, 10:29241 (J;US) 
Kaon Minus Reactions 

Pi zero hadronic production with large transverse momentum 

at 200 GeV/c, 10:29239 (R;FR;In French) 
Kaon Plus Reactions 

Pi zero hadronic production with large transverse momentum 

at 200 GeV/c, 10:29239 (R;FR;In French) 
Particle Production . 

Pion production at subthreshold energies, nucleon-nucleon 
single collision vs. cooperative mechanisms, 10:29237 
(RA;DE) 


CARBON DIOXIDE 
Biological Effects 


Photonuclear Reactions 

Nuclear momentum distributions from (‘y,p) and (e,e’p) 
reactions, 10:29241 (J;US) 

Study on the elementary amplitudes in the '*C(y,7* ) and 
16Q(y,2* ) reactions, 10:29238 (R;SU;In Russian) 

Pion Minus Reactions 

Hadron jets in cumulative processes for 7~ C interactions at 
p=40 GeV/c, 10:29081 (R;SU) 

Pi zero hadronic production with large transverse momentum 
at 200 GeV/c, 10:29239 (R;FR;In French) 

Search of narrow properties in effective mass spectra of two 
and three protons using the technique of two-meter propane 
chamber, 10:29080 (R;SU;In Russian) 

Pion Plus Reactions 

Pi zero hadronic production with large transverse momentum 

at 200 GeV/c, 10:29239 (R;FR;In French) 
Pion Reactions 

Off-energy-shell effects in the elastic pion-nucleus scattering, 

10:29233 (R;SU;In Russian) 
Proton Reactions 

Pi zero hadronic production with large transverse momentum 
at 200 GeV/c, 10:29239 (R;FR;In French) 

Search of narrow properties in effective mass spectra of two 
and three protons using the technique of two-meter propane 
chamber, 10:29080 (R;SU;In Russian) 

CARBON 13 
Nuclear Magnetic Resonance 

13C nuclear magnetic resonance in graphite intercalation 

compounds, 10:28137 (R;US) 
CARBON 13 REACTIONS 
Elastic Scattering 

Elastic scattering of °C ions on ?°*Pb at 30 MeV/N, 10:29290 
(R;FR) 

CARBON 14 REACTIONS 
Stripping 

One- and two-neutron transfer reactions with “C, 10:29259 

G;NL) 
CARBON BLACK 
Corrosion 

Corrosion of acetylene black in alkaline electrolyte at oxygen 

evolution potentials, 10:27827 (RA;US) 
Crystal Structure 

Influence of heat-treatment and physicochemical properties on 
the electrochemical oxidation of carbon blacks in phosphoric 
acid, 10:27845 (J;US) 

Oxidation 

Influence of heat-treatment and physicochemical properties on 
the electrochemical oxidation of carbon blacks in phosphoric 
acid, 10:27845 (J;US) 

Surface Area 

Influence of heat-treatment and physicochemical properties on 
the electrochemical oxidation of carbon blacks in phosphoric 
acid, 10:27845 (J;US) 

Temperature Effects 

Influence of heat-treatment and physicochemical properties on 
the electrochemical oxidation of carbon blacks in phosphoric 
acid, 10:27845 (J;US) 

CARBON COMPOUNDS 
See also CARBON OXYSULFIDE 
Synthesis 

Synthesis of (trimethylsilyl)- and 

(trimethylgermyl)allylphosphine, 10:28190 (J;US) 
CARBON CYCLE 
Global Aspects 

Carbon cycle: terrestrial interactions, 10:28727 (R;US) 

Global carbon - nitrogen - phosphorus cycle interactions: a key 
to solving the atmospheric CO2 balance problem, 10:28695 
(R;US) 

CARBON DIOXIDE 
Adsorption 

Effects of inorganics and pore structure on char gasification 

kinetics. Final report, 10:26568 (R;US) 
Biological Effects 

Preliminary ring-width and ring-density data for deriving 
wood mass chronologies of coniferous species from the 
northwest US and Canada, 10:28728 (R;US) 





CARBON DIOXIDE 
Biological Effects 


Radiation densitometry in tree-ring analysis: a review and 
procedure manual, 10:28891 (R;US) 
Research on the response of vegetation to elevated 
atmospheric carbon dioxide, 10:28701 (J;US) 
Boiling Points 
Pacific Northwest and Alaska bioenergy program giossary, 
10:27800 (R;US) 
Chemical Reaction Yield 
Nitric oxide (NO) emissions from combustion of retorted oil 
shale, 10:26815 (R;US) 
Density 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Environmental Impacts 
Carbon dioxide and climate: potential impacts, 10:28682 (R;US) 


Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Fluorescence 
Measurement of combustion species by electron impact 
fluorescence, 10:27004 (R;US) 
Recovery 
Trace contaminants challenge synfuels acid gas removal, 
10:27016 (J;US) 
Reduction 
Photoelectrochemical reduction of COz, 10:27112 (R;XE) 
Removal 
Separation of gas mixtures with coordination complexes, 
10:26629 (J;US) 
Research Programs 
Research on the response of vegetation to elevated 
atmospheric carbon dioxide, 10:28701 (J;US) 
Review of carbon dioxide research staffing and academic 
support, 10:27762 (R;US) 
Processes 
Acid gas separation using chemical complexation in ion- 
exchange membranes, 10:26584 (RA;US) 
Research and development of CNG acid gas removal process, 
10:26585 (RA;US) 
Separation of gas mixtures by supported complexes, 10:26582 
(RA;US) 
Solvent Properties 
Micro-scale methods for characterization of supercritical fluid 
extraction and fractionation processes, 10:28172 (R;US) 
CARBON DIOXIDE LASERS 
W 


aveguides 
Advanced infrared laser modulator development. Final report, 
10:28288 (R;US) 
CARBON MONOXIDE 
Air Pollution Abatement 
Combustor study of the deactivation of a three-way catalyst by 
F lead and manganese, 10:27998 (R;US) 
Air Pollution Monitoring 
Pollutant emission rates from unvented infrared and convective 
gas-fired space heaters, 10:28694 (R;US) 
Vehicle emissions i ion and maintenance program is 
behind schedule, 10:27757 (R;US) 
Boiling Points 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Chemical Reaction Yield 
Heterogeneous kinetics of coal gasification. Quarterly technical 
progress report, 1 April 1983-30 June 1983, 10:26592 (R;US) 
Reactions 


Development of an advanced water-gas shift conversion 
system, 10:26587 (RA;US) 

Synthesis of carbon-13 labelled carboxylic acids via 
organoborane reactions, 10:28227 (J;GB) 


Chemisorption 

Modification of benzene and carbon monoxide adsorption on 
Pt(111) by the coadsorption of potassium or sulfur, 10:28192 
G;US) 

Supported organoactinides. Surface chemistry and catalytic 
properties of alumina-bound (Cyclopentadieny]l)- and 
(Pentamethylcyclopentadieny])thorium and -uranium 
hydrocarbyls and hydrides, 10:28244 (J;US) 
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Combustion Properties 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 


Cosmochemistry 
Far infrared observations of molecular clouds in the outer 
galaxy, 10:28976 (R;US) 


Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 


Modification of benzene and carbon monoxide adsorption on 
Pt(111) by the coadsorption of potassium or sulfur, 10:28192 
(J;US) 

Ecological Concentration 

Environmental summary for calendar year 1984, 10:28725 

(R;US) 
Flammability 

Pacific Northwest and Alaska bioenergy program glossary, 

10:27800 (R;US) 
Fluorescence 
Measurement of combustion species by electron impact 
fluorescence, 10:27004 (R;US) 
Oxidation 
Fuel cell electrocatalysts, 10:27812 (RA;US) 
Removal 

Separation of gas mixtures with coordination complexes, 

10:26629 (J;US) 
Processes 


Separation of gas mixtures by supported complexes, 10:26582 
(RA;US) 
Yields 
Flash pyrolysis of biomass with reactive and non-reactive 
gases, 10:26998 (R;US) 
CARBON OXIDE SULFIDE 
See CARBON OXYSULFIDE 
CARBON OXYSULFIDE 
Adsorption 
Development of a hot gas cleanup system for integrated coal 
gasification/molten carbonate fuel cell power plants. 
Quarterly technical progress report, August-November 1984, 
10:27832 (R;US) 


Chemistry 
Chemistry of carbony] sulfide, 10:26637 (RA;US) 
Removal 
Development of a hot gas cleanup system for integrated coal 
gasification/molten carbonate fuel cell power plants. 
Quarterly technical progress report, May-July 1984, 10:27833 
(R;US) 
CARBON STEELS 
See also STEEL-ASTM-A106 
Corrosion 
Corrosion of carbon steel in oxidizing caustic solutions, 
10:28080 (BA;US) 
Corrosion Resistance 
Prevention of stress corrosion cracking in nuclear waste 
storage tanks, 10:26929 (BA;US) 
Pitting Corrosion 
Corrosion studies on containment materials for vitrified high 
level nuclear waste. gress report for the year ending 31st 
December 1983), 10:28006 (R;GB) 
CARBONATE ROCKS 


burial diagenesis in carbonates. Final report, January 16, 
1984-March 31, 1985, 10:28908 (R;US) 
CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBONYLS 
Only for compounds of metals with carbonyl radicals. 
Chemical Reactions 


Selective transformation of carbonyl ligands to organic 
molecules. Progress report, September 1, 1984-August 31, 
1985, 10:28211 (R;US) 
CARBOXYLIC ACIDS 
See also AMINO ACIDS 


Digestion 
Physiology of acetogenic bacteria, 10:27007 (RA;US) 
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Chemical Preparation 
Design and synthesis of some polyaminopolycarboxylic acids 
and the structural influence of their anions on the separation 
of actinides and lanthanides, 10:28177 (D;US) 
Synthesis of carbon-13 labelled carboxylic acids via 
organoborane reactions, 10:28227 (J;GB) 


Labelling 
Synthesis of carbon-13 labelled carboxylic acids via 
organoborane reactions, 10:28227 (J;GB) 
Structural Chemical Analysis 
Design and synthesis of some polyaminopolycarboxylic acids 
and the structural influence of their anions on the separation 
of actinides and lanthanides, 10:28177 (D;US) 
CARCINOGENESIS 


Age Dependence 
Sensitivity of female NWRI mice of different ages for 
osteosarcoma induction with **’thorium, 10:28859 (RA;DE) 
Latency Period 
Estimation of the minimum latent period for radiogenic 
osteosarcomas in man, 10:28834 (RA;DE) 
CARDIOVASCULAR DISEASES 
Risk Assessment 
Risk indicators in coronary cardiac disease and occlusive 
disease of the peripheral arteries: comparative coronary and 
peripheral angiography - total angiography - in 160 patients, 
10:28792 (R;DE) 
CARLSON METHOD 
See DISCRETE ORDINATE METHOD 
CARS SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
CASCADE (EXTRACTION) 
See EXTRACTION COLUMNS 
CASCADE REACTORS 
Breeding Blankets 
Flow characteristics of the Cascade granular blanket, 10:29564 
(R;US) 


Biochemical Reaction Kinetics 
Interaction of mouse mammary epithelial cells with collagen 
substrata: regulation of casein gene expression and secretion, 
10:28775 (J;US) 


Interaction of mouse mammary epithelial cells with collagen 
substrata: regulation of casein gene expression and secretion, 
10:28775 (J;US) 

CASIMIR OPERATORS 
Eigenvalues 

New expressions for the eigenvalues of the invariant operators 
of the general linear and the orthosymplectic Lie 
superalgebras, 10:29171 (R;IT) 

CASINGS (WELL) 
See WELL CASINGS 
CAST IRON 
Corrosion 
Comparative study of the behaviour of metals in geothermal 
environment, 10:27321 (R;FR;In French) 
CASTE (INSECTS) 
See INSECTS 
CATALYSTS 
See also ELECTROCATALYSTS 
Chemical Preparation 

Improved catalysts for liquid hydrocarbon fuels from syngas. 
Second quarter technical progress report, January-March 
1984, 10:27003 (R;US) 

Metal boride catalysts for indirect liquefaction. Quarterly 
technical progress report, December 1, 1984-February 28, 
1985, 10:27002 (R;US) 

Novel catalytic methods for heteroatom removal in coal liquids 
upgrading. Quarterly report No. 6, December 1, 1984-March 
1, 1985, 10:26603 (R;US) 

Studies in chemical and electrochemical coal conversion. 
Technical progress reports, August 1, 1984-October 31, 1984; 
November 1, 1984-January 30, 1985, 10:28213 (R;US) 

Supported organoactinides. Surface chemistry and catalytic 
properties of alumina-bound (Cyclopentadienyl)- and 
(Pentamethylcyclopentadienyl)thorium and -uranium 
hydrocarbyls and hydrides, 10:28244 (J;US) 


CATAWBA-2 REACTOR 
Reliability 


Surface characterization and methanation activity of oxidized 
ThCo/sub 5-x/Ni/sub x/ intermetallics, 10:26558 (RA;US) 
Comparative Evaluations 
Coal pretreatment for two stage liquefaction. Quarterly report, 
January 1, 1985-March 31, 1985, 10:26728 (R;1'S) 
Mechanism of the catalytic gasification and reactivity of 
graphite, 10:26619 (R;US) 
Deactivation 
Catalyst deactivation in direct coal liquefaction: a comparative 
study of Wilsonville runs, 10:26623 (R;US) 
Meetings 
Tri-State Catalyst Club symposium ‘83. Abstracts, 10:26555 
(R;US) 
Particle Size 
New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, October-December 
1984, 10:26602 (R;US) 
P 
Catalyst performance in Liquid Phase Methanol synthesis, 
10:27034 (J;US) 
Performance Testing 
Improved catalysts for coal liquefaction. Quarterly report No. 
2, December 1, 1984-February 28, 1985, 10:26607 (R;US) 
Improved catalysts for liquid hydrocarbon fuels from syngas. 
Second quarter technical progress report, January-March 
1984, 10:27003 (R;US) 
PH Value 
Improved catalysts for coal liquefaction. Quarterly report No. 
2, December 1, 1984-February 28, 1985, 10:26607 (R;US) 
Recycling 
Fundamentals of catalytic coal gasification, 10:26556 (RA;US) 
Regeneration 
Catalyst deactivation in direct coal liquefaction: a comparative 
study of Wilsonville runs, 10:26623 (R;US) 
Sorptive Properties 
In-situ characterization of adsorbed species on methanol 
synthesis catalysts by FT-IR spectroscopy, 10:27036 (D;US) 
Specificity 
Examination of Fischer-Tropsch synthesis in a slurry-phase, 
bubble-column reactor, 10:27000 (RA;US) 
Improved catalysts for liquid hydrocarbon fuels from syngas. 
Second quarter technical progress report, January-March 
1984, 10:27003 (R;US) 
New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, October-December 
1984, 10:26602 (R;US) 
Surface Area 
Catalyst deactivation in direct coal liquefaction: a comparative 
study of Wilsonville runs, 10:26623 (R;US) 
CATALYTIC CONVERTERS 
Performance 
Combustor study of the deactivation of a three-way catalyst by 
lead and manganese, 10:27998 (R;US) 
CATALYTIC CRACKING 
Catalysts 
Advanced research in coal gasification process modification 
technology: catalytic cracking of aromatic hydrocarbons. 
First quarterly technical report, 1 October-31 December 
1984, 10:26572 (R;US) 
CATARACTS 
Radioinduction 
Cataracts in patients injected with ***Ra, 10:28836 (RA;DE) 
CATAWBA-1 REACTOR 
York County, South Carolina, USA 
Reactor Safety 
Application of NASA Kennedy Space Center system assurance 
analysis methodology to nuclear power plant systems 
designs, 10:27674 (RA;US) 
Reliability 
Application of NASA Kennedy Space Center system assurance 
analysis methodology to nuclear power plant systems 
designs, 10:27674 (RA;US) 
CATAWBA-2 REACTOR 
York County, South Carolina, USA 





CATAWBA-2 REACTOR 
Reactor Safety 


Reactor Safety 

ication of NASA Kennedy Space Center system assurance 
analysis methodology to nuclear power plant systems 
designs, 10:27674 (RA;US) 


Application of NASA Kennedy Space Center system assurance 
analysis methodology to nuclear power plant systems 
designs, 10:27674 (RA;US) 

CATHODES 
Chemical Composition 

A homogeneous/agglomerate model for molten carbonate fuel 

cell cathodes, 10:27841 (J;US) 
Mathematical Models 

A homogeneous/agglomerate model for molten carbonate fuel 

cell cathodes, 10:27841 (J;US) 
CAVITY RECEIVERS 


Power efficiency for very high temperature solar thermal 
cavity receivers, 10:27302 (P;US) 
Energy Efficiency 
Power efficiency for very high temperature solar thermal 
cavity receivers, 10:27302 (P;US) 
CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 


Iris tilting and RF steering in the SLAC Linac, 10:28476 
(R;US) 
Beam Dynamics 
Beam cavity interaction, 10:28447 (RA;DE) 
Beam Optics 
Introduction to RFQ session (Beam optics in RFQ's), 10:28502 
(RA;DE) 


Breakdown 
Breakdown in high-gradient accelerator cavities, 10:28330 
(RA;DE) 
Design 
General-purpose RFQ design program, 10:28533 (RA;DE) 
History of RFQ development, 10:28501 (RA;DE) 
Modeling study of the four-rod RFQ, 10:28508 (RA;DE) 
RFQ design for SNQ, 10:28535 (RA;DE) 
RFQ! design parameters, 10:28507 (RA;DE) 
Zero-mode-RFQ development in Frankfurt, 10:28510 (RA;DE) 
Electromagnetic Fields 
Wake field acceleration using a cavity of elliptical cross 
section, 10:28438 (RA;DE) 
Circuits 


Lumped-circuit model of four-wave RFQ resonator, 10:28534 
(RA;DE) 
Maxwell Equations 
Unique numerical solution of Maxwellian eigenvalue problems 
in three dimensions, 10:29399 (R;DE) 
Oscillation Modes 
Modification of the PRUD-O program package for calculating 
the periodic structures, 10:28467 (R;SU;In Russian) 
Performance : 
Operation of a CW high power RFQ test cavity: the CRNL 
sparkers, 10:28506 (RA;DE) 
Recent performance of the FMIT RFQ, 10:28503 (RA;DE) 


Quadrupoles 
RFQ development at KEK, 10:28532 (RA;DE) 
RF Systems 


Field stabilization of RFQ structures, 10:28536 (RA;DE) 
CDTE SEMICONDUCTOR DETECTORS 
Uses 
Applications of CdTe to nuclear medicine. Final report, 
10:28790 (R;US) 
CELL CONSTITUENTS 


See also CELL MEMBRANES 
CHLOROPLASTS 


Structural Chemical Analysis 
Imaging of optically active biological structures by use of 
circularly polarized light, 10:28781 (J;US) 
Changes 


Ultrastructure evaluation of lipid-producing microalgae, 
10:28817 (RA;US) 
CELL GROWTH (ANIMAL) 
See GROWTH 
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CELL GROWTH (PLANT) 
See GROWTH 
CELL MEMBRANES 
Permeability 
FACS analysis of a hyperthermia-induced alteration in Hoechst 
33342 permeability and direct measurement of its relationship 
to cell survival, 10:28887 (J;US) 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLS (IMMOBILIZED) 
See IMMOBILIZED CELLS 
CELLULOSE 
Anaerobic Digestion 
Biotechnology of anaerobic digestion, 10:27013 (RA;US) 
Bioconversion 
Pure starter culture, 10:27010 (RA;US) 
Dosimetry 
Use of some polymer foils for measuring dose rates and 
radiation doses in large radionuclide radiation sources, 
10:28165 (RA;CS;In Czech) 
Enzymatic Hydrolysis 
An immobilization method for the recovery of cellulase used in 
cellulose conversion to ethanol, 10:27037 (BA;US) 
Fermentation 
An immobilization method for the recovery of cellulase used in 
cellulose conversion to ethanol, 10:27037 (BA;US) 
Hydrolysis 
Autohydrolysis of organic residues to increase biodegradability 
to methane, 10:27025 (RA;US) 
Pyrolysis 
Characterization of biomass pyrolysis oils by flash evaporation 
and direct, molecular-beam mass spectrometry, 10:27020 
(BA;US) 


See also PORTLAND CEMENT 
Biodegradation 
Biodegradation testing of solidified low-level waste streams, 
10:26902 (R;US) 
Compression Strength 
Biodegradation testing of solidified low-level waste streams, 
10:26902 (R;US) 
Pelletizing 
Regenerable cement sorbent for recycle fluidized-bed 
combustion systems. Final report, 10:26742 (R;US) 
Regeneration 
Regenerable cement sorbent for recycle fluidized-bed 
combustion systems. Final report, 10:26742 (R;US) 
Sorptive Properties 
Regenerable cement sorbent for recycle fluidized-bed 
combustion systems. Final report, 10:26742 (R;US) 
CENTRAL NERVOUS SYSTEM 
See also BRAIN 
Neoplasms 
Mortality study of men exposed to elemental mercury, 
10:28894 (J;US) 
CENTRAL RECEIVER POWER PLANTS 
See TOWER FOCUS POWER PLANTS 
CENTRAL REGION 
See FEDERAL REGION III 
CERAMIC MELTERS 
Evaluation 
Evaluation of a joule-heated glass furnace for waste 
processing: final report, 10:26859 (RA;US) 
Off-Gas Systems 
Technology of off-gas treatment for liquid-fed ceramic melters, 
10:26911 (R;US) 
CERAMICS 
Erosion 
Erosion of ceramic thermal barrier coatings, 10:28098 (BA;US) 
Materials Testing 
Erosion of ceramic thermal barrier coatings, 10:28098 (BA;US) 
Sintering 
Some aspects of the behavior of voids in polycrystalline 
ceramics, 10:28089 (R;US) 
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Surface Properties 
Report on techniques and methods for surface characterization 
of glasses and ceramics, 10:28093 (R;SE) 
Voids 
Some aspects of the behavior of voids in polycrystalline 
ceramics, 10:28089 (R;US) 
CEREALS 
See also MAIZE 
Drying 
Determining the feasibility of utilizing Iowa coal in rural grain 
drying operations. Final report, 10:27961 (R;US) 


Neutron Reactions 
Burn-up cross sections of *'Cr, Fe, Zn, Rb, ‘Ru, 
10:26979 (R;US) 
CERIUM 140 
Energy Levels 
Fragmentation of the Gamow-Teller resonance in spherical 
nuclei, 10:29270 (R;SU) 
Gamow-Teller Rules 
Fragmentation of the Gamow-Teller resonance in spherical 
nuclei, 10:29270 (R;SU) 
CERIUM 141 
Isotope Production 
Burn-up cross sections of *'Cr, Fe, ©Zn, Rb, '*Ru, 
10:26979 (R;US) 
CERIUM 142 
Energy Levels 
Nuclear data sheets for A 
Energy-Level Transitions 
Nuclear data sheets for A 
CERIUM ALLOYS 
Phase Studies 
Synthesis and properties of elevated-temperature p/m 
aluminum alloys. Annual technical report, 1 October 1983-30 
September 1984, 10:28004 (R;US) 
CERIUM COMPOUNDS 
See also CERIUM OXIDES 
Electronic Structure 
f-electron hybridization and heavy-fermion compounds, 
10:28142 (J;US) 
F States 
f-electron hybridization and heavy-fermion compounds, 
10:28142 (J;US) 
Hybridization 
f-electron hybridization and heavy-fermion compounds, 
10:28142 (J;US) 
CERIUM OXIDES 
Tonic Conductivity 
Defect interactions at high concentrations in solid oxide 
electrolytes. Final report, January 1, 1978-January 31, 1985, 
10:27830 (R;US) 
Point Defects 
Defect interactions at high concentrations in solid oxide 
electrolytes. Final report, January 1, 1978-January 31, 1985, 
10:27830 (R;US) 
CERN II SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN ISR 
CERN Intersecting Storage Rings. 
Data Acquisition Systems 
Use of a database in the on-line environment of a large-scale 
high-energy physics experiment, 10:28488 (R;CH) 
On-Line Control Systems 
Use of a database in the on-line environment of a large-scale 
high-energy physics experiment, 10:28488 (R;CH) 
Proton-Antiproton Interactions 
Antiprotons in the CERN intersecting storage rings: status and 
prospects, 10:28568 (R;CH) 
CERN LINAC 
Beam Injection 
Heavy ion injector for the CERN linac 1, 10:28537 (RA;DE) 
Cavity Resonators 
Choice of parameters for the CERN high intensity RFQ 
(RFQ? project), 10:28512 (RA;DE) 
Oxygen 16 Beams 
Heavy ion injector for the CERN linac 1, 10:28537 (RA;DE) 


142, 10:29274 (J;US) 


142, 10:29274 (J;US) 


Performance of the CERN RFQ (RFQ! project), 10:28505 
(RA;DE) 
CERN SPS SYNCHROTRON 
Accelerator Facilities 
Status and first results from the UA2 experiment, 10:29055 
(R;CH) 
Ton Sources 
CERN’s p anti p source, 10:28484 (RA;XC) 
Performance 


SPS p-pbar collider, present performance and future prospects, 
10:28482 (RA;XC) 
CERRO PRIETO GEOTHERMAL FIELD 
Exploitation 


Steam well drilling in Mexico, 10:27322 (R;FR;In French) 
CESIUM 
Adsorption 
Adsorbate-induced shifts of electronic surface states: Cs on the 
(100) faces of tungsten, molybdenum, and tantalum, 10:28059 
(J;US) 
Diffusion 
Temperature, pressure, and oxidation effects on cesium 
diffusion in H-451 graphite, 10:27422 (BA;US) 
Distribution Functions 
Appendices to studies of cesium and strontium migration in 
unconsolidated Canadian geological materials, 10:28735 
(R;CA) 
Solvent Extraction 
Separations chemistry, 10:28169 (RA;US) 
Synergism 
Separations chemistry, 10:28169 (RA;US) 
CESIUM 137 
Calibration Standards 
Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 
Ion Exchange Chromatography 
Static and dynamic experiments for the retention of cesium in 
nitrate containing, nitric acid solutions, 10:26837 (R;DE;In 
German) 


Polyethylene solidification of low-level wastes, 10:26853 

(R;US) 
Radiation Monitoring 

1984 Environmental monitoring program report for Idaho 

National Engineering Laboratory Site, 10:28705 (R;US) 
Radioecological Concentration 

Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 

Distribution of six radionuclides between solubie and 
particulate phase at the sea-freshwater interface, 10:28754 
(R;FR;In French) 

Radionuclide Migration 

Laboratory and field studies related to the Radionuclide 
Migration Project. Progress report, October 1, 1983- 
September 30, 1984, 10:26942 (R;US) 

Regulations 
Current regulatory and licensing status for byproduct sources, 
facilities and applications, 10:26981 (R;US) 
Removal 
Cleanup of TMI-2 demineralizer resins, 10:27527 (R;US) 
CESIUM 142 
Energy Levels 
Nuclear data sheets for A = 
Energy-Level Transitions 
Nuclear data sheets for A = 
CESIUM HYDROXIDES 
Catalytic Effects 

Mechanism of the catalytic gasification and reactivity of 

graphite, 10:26619 (R;US) 


142, 10:29274 (J;US) 


142, 10:29274 (J;US) 


See MHD GENERATOR CFFF 





Waste management activities at Chalk River Nuclear 
Laboratories, 10:26866 (RA;US) 
See also ELECTRON CHANNELING 
POSITRON CHANNELING 
PROTON CHANNELING 
Crystal Structure 
Microstructural information from channeling measurements, 
10:28015 (R;FR) 
CHARGED PARTICLE DETECTION 
See also ION DETECTION 
Dielectric Track Detectors 
Se eee sheiehs astuntck toe Geo bination ei 
identification of ions with 2 <= Z <= 5, 10:28617 (R;SU) 
CHARGED PARTICLES 
In addition to the specific charged particles listed below, see also 
the list under ELEMENTARY PARTICLES. 
See also ALPHA PARTICLES 
DEUTERONS 
Equations of Motion 
Proper canonical algebraic mapping transformation, 10:28436 
(RA;D) 


E) 
CHARGED-PARTICLE ACTIVATION 
See ACTIVATION ANALYSIS 
CHARGED PARTICLES 


CHARGED-PARTICLE TRANSPORT 
Monte Carlo Method 
Monte Carlo electron/photon transport, 10:29355 (R;US) 
CHARM PARTICLES 
See also CHARMED BARYON RESONANCES 
D MESONS 


F MESONS 
LAMBDA C PLUS 
Particle Discrimination 
System for acquisition and filtration of the data from a vertex 
detector on the base of drift chambers, 10:28602 (R;SU;In 
Russian) 
Particle Production 
Results from a Fermilab neutrino beam dump experiment, 
10:29095 (J;US) 


Decay 

Results from a.Fermilab neutrino beam dump experiment, 
10:29095 (J;US) 

Semi-leptonic decays of “Charmed” and “Beautiful” hadrons 
produced in e* e~ annihilation at Vs = 14, 22 and 34 GeV 
in the center of the mass, 10:29054 (R;FR;In French) 

CHARMED BARYON RESONANCES 
Particle Production 

Is the ccc a new deal for baryon spectroscopy, 10:29120 

(R;US) 
Particle Properties 

Is the ccc a new deal for baryon spectroscopy, 10:29120 

(R;US) 
CHARMONIUM 


Luminosity 
inosity measurement in the charmonium experiment (anti 
pp — c anit c), 10:29088 (R;FR;In French) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 
Compressibility 
Effects of inorganics and pore structure on char gasification 
kinetics. Final report, 10:26568 (R;US) 


Effects of inorganics and pore structure on char gasification 
kinetics. Final report, 10:26568 (R;US) 
Gasification 
Effects of inofganics and pore structure on char gasification 
kinetics. Final report, 10:26568 (R;US) 
Heterogeneous kinetics of coal gasification. ly technical 
progress report, 1 April 1983-30 June 1983, 10:26592 (R;US) 
Particle Size © 
Effects of inorganics and pore structure on char gasification 
kinetics. Final report, 10:26568 (R;US) 


Effects of inorganics and pore structure on char gasification 
kinetics. Final report, 10:26568 (R;US) 
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Sorptive Properties 
Effects of inorganics and pore structure on char gasification 
kinetics. Final report, 10:26568 (R;US) 
Surface Area 
Effects of inorganics and pore structure on char gasification 
kinetics. Final report, 10:26568 (R;US) 
CHEMICAL EFFLUENTS 
Monitoring 
1984 effluent and environmental monitoring report for the 
Bettis Atomic Power Laboratory, 10:28734 (R;US) 
Environmental monitoring at the Lawrence Livermore 
National Laboratory. 1984 annual report, 10:28742 (R;US) 
CHEMICAL ENGINEERING 
Professional Personnel 
Board on chemical sciences and technology. Progress report, 
May 15, 1982-May 14, 1983, 10:28156 (R;US) 
CHEMICAL EXPLOSIVES 
See also NITROMETHANE 
PETN 
Chemical Properties 
Electrochemistry of hexanitroazobenzene (HNAB), 10:28659 
(R;US) 
Chemical Reactions 
Nuclear magnetic resonance study of the intramolecular 
rearrangement of 2-(5-cyanotetrazolato)pentaammine cobalt 
(III) perchlorate, 10:28658 (R;US) 
Containment 
Explosive containment study (Predict quasi-static pressure for 
non-vented LX-13 detonations in small containers), 10:28657 
(R;US) 
Detonations 
Explosive containment study (Predict quasi-static pressure for 
non-vented LX-13 detonations in small containers), 10:28657 
(R;US) 
Time-resolved spectroscopic studies of detonating 
heterogeneous explosives (HMX and HNS), 10: ¥2861 (R;US) 
Electrical Properties 
Electrochemistry of hexanitroazobenzene (HNAB), 10:28659 
(R;US) 
Grain Size 
Effects of material microstructure on the shock sensitivity of 
porous granular explosives (HNS types), 10:28662 (R;US) 
Hot Spots 
Effects of material microstructure on the shock sensitivity of 
porous granular explosives (HNS types), 10:28662 (R;US) 


Effects of material microstructure on the shock sensitivity of 
porous granular explosives (HNS types), 10:28662 (R;US) 
NMR Spectra 
Nuclear magnetic resonance study of the intramolecular 
rearrangement of 2-(5-cyanotetrazolato)pentaammine cobalt 
(IID) perchlorate, 10:28658 (R;US) 
Porosity 
Effects of material microstructure on the shock sensitivity of 
porous granular explosives (HNS types), 10:28662 (R;US) 
Sensitivity 
Effects of material microstructure on the shock sensitivity of 
porous granular explosives (HNS types), 10:28662 (R;US) 


Electrochemistry of hexanitroazobenzene (HNAB), 10:28659 
(R;US) 
CHEMICAL HEAT PUMPS 
Heat Exchangers 
Heat/mass flow enhancement system for a metal hydride 
assembly. Final report, 10:27847 (R;US) 
CHEMICAL INDUSTRY 
Power Supplies 
Application of fuel cells to chlorine-caustic technology. 
Topical report, February 24-September 24, 1984, 10:27831 
(R;US) 
CHEMICAL REACTION KINETICS 
See also COMBUSTION KINETICS 
Mathematical Models 
Heterogeneous kinetics of coal gasification. Quarterly technical 
progress report, 1 April 1983-30 June 1983, 10:26592 (R;US) 
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CHEMICAL REACTIONS 


See also CORROSION 
DENITRIFICATION 
DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
ISOMERIZATION 
METHANATION 
POLYMERIZATION 

Concretes 
Combustible gas generation from molten fuel-concrete 
interactions, 10:27601 (RA;US) 


Advanced research in coal gasification process modification 
technology: catalytic cracking of aromatic hydrocarbons. 
First quarterly technical report, 1 October-31 December 
1984, 10:26572 (R;US) 

Mixed Oxide Fuels 

Combustible gas generation from molten fuel-concrete 

interactions, 10:27601 (RA;US) 


Evaluation of mechanistic models for coal gasification. Final 
technical report, 10:26571 (R;US) 
Construction 
Catalytic combustion of coal and synthetic fuels. Technical 
progress report, September 1982-February 1983, 10:26640 
(R;US) 
Development of pressurized fluidized-bed gasification of 
biomass, 10:27019 (BA;US) 
Corrosion 
High temperature corrosion mechanisms in coal gasification, 
10:28075 (BA;US) 
High-temperature corrosion in coal gasification systems, 
10:28076 (BA;US) 
Design 
Development of pressurized fluidized-bed gasification of 
biomass, 10:27019 (BA;US) 
Prediction and measurement of entrained-flow coal gasification 
processes, 10:26577 (RA;US) 
Testing, evaluation, and validation of detailed mechanistic 
computer codes for fluidized bed gasifiers, 10:26573 (RA;US) 
Electric Heating 
Heating of chemical reactors by induction and energy 
conservation. Session N.3.18, 10:27934 (R;SE;In French) 
Erosion 
Nondestructive monitoring of erosive wear in transfer lines and 
cyclones at synfuels pilot plants, 10:26630 (BA;US) 


Cold metal wall feasibility demonstration in a short residence 
time entrained flow coal gasifier. Final report, 10:26562 
(R;US) 

Refractories for dry-ash coal gasifiers. Report of 
Investigations/1984, 10:26622 (R;US) 


JPL in-house fluidized-bed reactor research, 10:28253 (R;US) 
Mathematical Models 
Evaluation of mechanistic models for coal gasification. Final 
technical report, 10:26571 (R;US) 


Assessment of process modeling for fluidized bed coal gasifiers, 
10:26576 (RA;US) 

Coal gasification reactions with on-line, in-situ FT-IR analysis, 
10:26579 (RA;US) 

Development of pressurized fluidized-bed gasification of 
biomass, 10:27019 (BA;US) 

Evaluation of mechanistic models for coal gasification, 
10:26575 (RA;US) 

High pressure fluidization cold model, 10:26574 (RA;US) 

Plasticity, agglomeration, and volatiles secondary reactions 
during gasification, 10:26580 (RA;US) 

Prediction and measurement of entrained-flow coal gasification 
processes, 10:26577 (RA;US) 

Testing, evaluation, and validation of detailed mechanistic 
computer codes for fluidized bed gasifiers, 10:26573 (RA;US) 

Utilization of the S-cubed entrained-flow coal gasification code 
(EFC), 10:26578 (RA;US) 


Performance Testing 
Scale-up of a high-throughput gasifier to produce medium-Btu 
gas (500 Btu/SCF) from wood, 10:27046 (BA;US) 


Refractories for dry-ash coal gasifiers. Report of 
Investigations/1984, 10:26622 (R;US) 
Ultrasonic Testing 
Nondestructive monitoring of erosive wear in transfer lines and 
cyclones at synfuels pilot plants, 10:26630 (BA;US) 
Wear 
Nondestructive monitoring of erosive wear in transfer lines and 
cyclones at synfuels pilot plants, 10:26630 (BA;US) 
CHEMICALS 
See DYES 
SURFACTANTS 
CHEMISTRY 


See also BIOCHEMISTRY 
GEOCHEMISTRY 
PHOTOCHEMISTRY 
RADIATION CHEMISTRY 
WATER CHEMISTRY 


Professional Personnel 
Board on chemical sciences and technology. Progress report, 
May 15, 1982-May 14, 1983, 10:28156 (R;US) 
Research Programs 
Annual report 1983 for the National Chemical Research 
Laboratory, 10:28154 (R;ZA;In Afrikaans) 
Annual report 1984 for the National Chemical Research 
Laboratory, 10:28155 (R;ZA) 
Chemistry Division annual progress report for period ending 
January 31, 1985, 10:28157 (R;US) 
CHEMISTRY (WATER) 
See WATER CHEMISTRY 
CHERENKOV COUNTERS 
Detectors for rare events, 10:28589 (R;CH) 
Performance 
tal method of ring-imaging Cherenkov (RICH) 
counters, 10:28591 (R;CH) 
Power Supplies 
High-stability high-current power supply for a multichannel 
Cherenkov full absorption spectrometer, 10:28601 (R;SU;In 
Russian) 
Reviews 
Aerogel Cerenkov counters at DESY, 10:28594 (R;DE) 
Spatial Resolution 
Test of a ring imaging Cherenkov counter, 10:28593 (R;DE) 
CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHICAGO 
Educational. Facilities 
Formerly utilized MED/AEC sites Remedial Action Program. 
Report of the decontamination of Jones Chemical 
Laboratory, Ryerson Physical Laboratory, and Eckhart 
Hall, the University of Chicago, Chicago, Illinois, 10:26949 
(R;US) 
Laboratories 
Formerly utilized MED/AEC sites Remedial Action Program. 
Report of the decontamination of Jones Chemical 
Laboratory, Ryerson Physical Laboratory, and Eckhart 
Hall, the University of Chicago, Chicago, Illinois, 10:26949 
(R;US) 
CHILDREN 
Growth 
Growth retardation in children injected with *Ra, 10:28835 
(RA;DE) 
CHINA 
Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
Uranium Ores 
Uranium and rare earths in China, 10:26822 (RA;CA) 
CHINESE BEAN OIL 
See SOYBEAN OIL 
CHINESE HAMSTER OVARY CELLS 
See CHO CELLS 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 





Specific inds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 

Reduction 
Electrochemistry, 10:28045 (RA;US) 
CHLORIDES 
See also AMERICIUM CHLORIDES 


MERCURY CHLORIDES 
PALLADIUM CHLORIDES 
PHOSPHORUS CHLORIDES 
POTASSIUM CHLORIDES 
SILICON CHLORIDES 
SILVER CHLORIDES 
SODIUM CHLORIDES 
ZINC CHLORIDES 


Corrosive Effects 
Characterization of steam cycle chemistry at Southern 
California Edison steam plants. Final report, 10:27369 
(R;US) 
Removal 
Characterization of steam cycle chemistry at Southern 
California Edison steam plants. Final report, 10:27369 
(R;US) 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also PVC 


Biodegradation 
Developing biological and chemical methods for 
environmental monitoring of DOE waste disposal and 
storage facilities. Progress report, November 1, 1984-March 
31, 1985, 10:26888 (R;US) 
Dechlorination 
Method for removing chlorine compounds from hydrocarbon 
mixtures, 10:28222 (P:US) 
Removal 
Developing biological and chemical methods for 
environmental monitoring of DOE waste disposal and 
facilities. Progress report, November 1, 1984-March 
31, 1985, 10:26888 (R;US) 
CHLORINATED AROMATIC HYDROCARBONS 


Application of biotechnology to PCB disposal problems. Final 
report, 10:28744 (R;US) 
Biological Accumulation 
Analysis of sediments and soils for chemical contamination for 
the design of US Navy homeport facility at East Waterway 
of Everett Harbor, Washington. Final report (Macoma 
inquinata; Mytilus edulis), 10:28763 (R;US) 
Concentration 


Analysis of sediments and soils for chemical contamination for 
the design of US Navy homeport facility at East Waterway 
of Everett Harbor, Washington. Final report (Macoma 
inquinata; Mytilus edulis), 10:28763 (R;US) 

CHLORINE 
Ion Exchange Chromatography 

Characterization of steam cycle chemistry at Southern 
California Edison steam plants. Final report, 10:27369 
(R;US) 

CHLORINE CHLORIDES 
See CHLORINE 
CHLOROPLASTS 
Genetics 

Environmental stress mediated changes in transcriptional and 
translational regulation of protein synthesis in crop plants. 
Progress report, 10:28782 (R;US) 

CHO CELLS 
Temperature Effects 

FACS analysis of a hyperthermia-induced alteration in Hoechst 
33342 permeability and direct measurement of its relationship 
to cell survival, 10:28887 (J;US) 
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CHONDRITES 
Shock Heating 

Thermoluminescence and the shock and reheating history of 
meteorites. II. Annealing studies of the Kernouve meteorite, 
10:28991 (J;GB) 

Thermoluminescence 

Thermoluminescence and the shock and reheating history of 
meteorites. II. Annealing studies of the Kernouve meteorite, 
10:28991 (J;GB) 

CHROMATID DELETIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMATOGRAPHIC COLUMNS 
See EXTRACTION COLUMNS 
CHROMIUM 
Electronic Structure 

Epitaxy and electronic structure of rho(1 x 1)Cr/Au(100), 

10:28057 (J;US) 
Emission Spectroscopy 

Direct determination of metals in organic matrices by 
inductively coupled plasma-atomic emission spectrometry 
(ICP-AES), 10:28205 (R;US) 

Preparation of immission dust samples for the analysis of toxic 
substances in dust by atomic emission spectroscopy with 
inductively coupled plasma, 10:28700 (R;DE;In German) 

Epitaxy 

Epitaxy and electronic structure of rho(1 x 1)Cr/Au(100), 

10:28057 (J;US) 
Erosion 

Erosion tests of materials by energetic particle beams, 10:29533 

(R;US) 
Hydrolysis 

Aqueous chemistry at high temperatures and pressures, 

10:28189 (RA;US) 
Magnetism 

Itinerant magnetism and its characterization in heterogeneous 

systems, 10:28042 (R;US) 
Neutron Reactions 

Burn-up cross sections of *'Cr, 5°Fe, ®Zn, **Rb, Ru, 

10:26979 (R;US) 
CHROMIUM 51 
Isotope Production 

Burn-up cross sections of Cr, 5°Fe, ®Zn, **Rb, 'Ru, 

10:26979 (R;US) 
Radioecological Concentration 

Distribution of six radionuclides between soluble and 
particulate phase at the sea-freshwater interface, 10:28754 
(R;FR;In French) 

CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
STAINLESS STEELS 
Catalytic Effects 

Determination of the effect of metallurgical variables on the 
electrocatalytic properties of PtCr alloys with respect to the 
oxygen reduction reaction, 10:27829 (RA;US) 

Charge Transport 

Charge transfer in chromium-transition metal alloys, 10:28023 

(R;IT) 
Corrosion Resistance 

Sulfidation resistant coatings for coal gasification process 

equipment. Final technical report, 10:26620 (R;US) 
Decomposition 

Small-angle neutron scattering study of the decomposition of 

Fe-28Cr-10.5Co, 10:28069 (BA;NL) 
CHROMIUM CARBIDES 
Wear Resistance 

Effects of silver and group 2 fluorides addition to plasma 
sprayed chromium carbide high temperature solid lubricant 
for foil gas bearing to 650 deg C, 10:28091 (R;US) 

CHROMIUM OXIDES 
Permeability 

Interconnection materials development for solid oxide fuel 
cells. Second quarterly progress report, January 1-March 31, 
1985, 10:27837 (R;US) 
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Temperature Dependence 
Interconnection materials development for solid oxide fuel 
cells. Second quarterly progress report, January 1-March 31, 
1985, 10:27837 (R;US) 
CHROMIUM STEELS 
See also CHROMIUM-MOLYBDENUM STEELS 
Corrosion 
Combined corrosion-erosion of steels in oxidizing 
environments, 10:28078 (BA;US) 
Erosion 
Combined corrosion-erosion of steels in oxidizing 
environments, 10:28078 (BA;US) 
CHROMIUM-MOLYBDENUM STEELS 
Creep 
Fatigue behavior of chromium-containing ferritic steels at 
elevated temperature. Final technical report, July 1, 1982- 
June 30, 1984, 10:28054 (R;US) 
Fatigue 
Fatigue behavior of chromium-containing ferritic steels at 
elevated temperature. Final technical report, July 1, 1982- 
June 30, 1984, 10:28054 (R;US) 
Fracture Mechanics 
Fatigue-crack growth and ductile fracture toughness behavior 
of ASTM A387 Grade 91 steel, 10:28020 (R;US) 
Fracture Properties 
Fatigue-crack growth and ductile fracture toughness behavior 
of ASTM A387 Grade 91 steel, 10:28020 (R;US) 
Hardness 
Fatigue-crack growth and ductile fracture toughness behavior 
of ASTM A387 Grade 91 steel, 10:28020 (R;US) 
Phase Transformations 
Structural transformations of a 9% Cr-2% Mo steel (type 
Z10CDNbV 09-02) for use in steam generators for fast 
neutron reactors, 10:27436 (TJ;GB) 
Stress Intensity Factors 
Fatigue-crack growth and ductile fracture toughness behavior 
of ASTM A387 Grade 91 steel, 10:28020 (R;US) 
Yield Strength 
Fatigue-crack growth and ductile fracture toughness behavior 
of ASTM A387 Grade 91 steel, 10:28020 (R;US) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
Radioinduction 
Radiation dose of lymphocytes and chromosome aberrations in 
Chinese hamsters after incorporation of thorotrast and 
zirconotrast, 10:28863 (RA;DE) 
CHROMOSOME ABERRATIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOMES 
DNA Sequencing 
Isolation and analysis of the 21q+ chromosome in the acute 
myelogenous leukemia 8;21 translocation: evidence that c- 
mos is not translocated, 10:28819 (J;US) 
Genetic Mapping 
Chromosomal locations of the human and mouse genes for 
precursors of epidermal growth factor and the 8 subunit of 
nerve growth factor, 10:28786 (J;US) 
CHROMOSPHERE 
Heating 
Heating in the solar mantle, 10:28955 (R;IT) 
CHRYSENE 
Metabolism 
Tissue dose in fossil fuel exposure, 10:26758 (RA;US) 
Mutagen Screening 
Mutagenicity of complex mixtures, 10:26754 (RA;US) 
Toxicity 
Tissue dose in fossil fuel exposure, 10:26758 (RA;US) 
CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 


See URBAN AREAS 


CLASSICAL MECHANICS 
Hamilton-Jacobi Equations 
Integrable systems of classical mechanics and Lie 
Systems with constraints, 10:29427 (R;SU;In Russian) 
Function 


Generalized conserved traces theorem for any classical system, 
10:29402 (R;IT) 


Generalized conserved traces theorem for any classical system, 
10:29402 (R;IT) 
CLATHRATES 
NMR 
43C nuclear magnetic resonance in graphite intercalation 
compounds, 10:28137 (R;US) 
Research Programs 
Physical and chemical properties of graphite intercalation 
compounds. Progress report, August 1, 1984-July 31, 1985, 
10:28118 (R;US) 
CLAYS 
See also BENTONITE 
Chemical Composition 
[Adobe brick project]. Final report, 10:27957 (R;US) 
Strength 
[Adobe brick project]. Final report, 10:27957 (R;US) 


[Adobe brick project]. Final report, 10:27957 (R;US) 
CLEAN AIR ACT 
Vehicle emissions inspection and maintenance program is 
behind schedule, 10:27757 (R;US) 
CLIMATES 
Environmental Impacts 
Modeling long-term changes in forested landscapes and their 
relation to the Earth's energy balance, 10:28720 (R;US) 
Forecasting 
Carbon dioxide and climate: potential impacts, 10:28682 (R;US) 
CLINCH RIVER BREEDER REACTOR 
Containment Buildings 
Cell liner design for LMFBR plants, 10:27427 (R;US) 
Liners 
Cell liner design for LMFBR plants, 10:27427 (R;US) 
Reactor Core Disruption 
Case for integral core-disruptive accident analysis, 10:27574 
(R;US) 
CLINOPTILOLITE 
Grain Density 
Bulk and thermal properties of the functional Tuffaceous Beds 
in holes USW G-1, UE-25 No. 1, and USW G-2, Yucca 
Mountain, Nevada, 10:26916 (R;US) 
CLINTON P. ANDERSON MESON PHYSICS FACILIT 
See LAMPF LINAC 
CLOSED-CYCLE MHD GENERATORS 
Design 
MHD power conversion system for NERVA reactor, 10:27816 
(J;US) 
CLOSTRIDIUM THERMOCELLUM 
Growth 
Differences in xylan degradation by various noncellulolytic 
thermophilic anaerobes and Clostridium thermocellum, 
10:27032 (J;US) 
CLOUDS 
Limited to clouds in the earth atmosphere; for interstellar clouds 
see COSMIC DUST or COSMIC GASES. 
See also RADIOACTIVE CLOUDS 
Diffusion 
Aspects of the dispersion of denser-than-air vapours relevant to 
gas cloud explosions, 10:28693 (R;XE) 
Water Chemistry 
Numerical simulation of chemical and physical properties of 
cumulus clouds, 10:28684 (R;US) 
CLUFF LAKE MINE 
Ore Enrichment 
Milling high grade uranium ore at Cluff Lake, Saskatchewan, 
10:26819 (RA;CA) 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 





SUBBITUMINOUS COAL 


SS 
Microbial coal desulfurization : partial microbial oxidation of 
coal, followed by oil agglomeration, 10:26731 (R;NL;In 
Dutch) 


Plasticity, agglomeration, and volatiles secondary reactions 
during gasification, 10:26580 (RA;US) 


Quantitative analysis of coals and coal derivatives by 
CP/MAS-"C-nmr spectroscopy (Evidence that nmr 
accurately monitors total carbon signal), 10:26633 (R;US) 

Ash Content 

Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Semi-annual progress report, 
10:26725 (R;US) 

Computed y of coals. Quarterly technical progress 
report No. 7, April 1-June 30, 1984, 10:26639 (R;US) 

Continuous high-gradient magnetic separation of fine coal. 
Final report, 10:26727 (R;US) 

Liquefaction of raw and washed coals. Final report, 10:26561 
(R;US) 

Calorific Value 

Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Semi-annual progress report, 
10:26725 (R;US) 

Continuous high-gradient magnetic separation of fine coal. 
Final report, 10:26727 (R;US) 

Maintenance of the DOE sample suite in the Penn State Coal 
Sample Bank. Final report, May 5, 1983-November 5, 1984, 
10:26642 (R;US) 

Carbonization 

High pressure pyrolysis and gasification of coal, 10:26611 

(RA;XE;In French) 
Chemical 

Average analyses of product samples taken by the National 
Institute for Coal Research during 1983, including more 
detailed analyses on some collierty products not previously 
analyzed (South Africa; 321 products from 94 collieries 
analyzed in 1983; no text), 10:26652 (R;ZA) 

Maintenance of the DOE sample suite in the Penn State Coal 
Sample Bank. Final report, May 5, 1983-November 5, 1984, 
10:26642 (R;US) 

Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 10:26646 (R;US) 


Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Semi-annual progress report, 
10:26725 (R;US) 

Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Monthly report, 10:26726 (R;US) 

Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 10:26646 (R;US) 

Combustion 

Coal combustion in gas turbines evaluated in US study, 
10:27375 (J;GB) 

Magnetohydrodynamics and the National Coal Science, 


Development of the Committee on Energy and Natural 
Resources, United States Senate, Ninety-Eighth 
Second Session on S. 1278 and S. 1925, April 9, 1984, 
10:26761 (B;US) 

iati of the UK population - 1984 review, 


exposure 
10:26751 (R;GB) 
Products 
Direct coal-fired combustion turbines: workshop proceedings, 
10:27365 (R;US) 
enn naenneien. 


Covering the period: September 26, 1983-September 26, 
1984, 10:26659 (R;US) 
Properties 


Coal slurry fuels for diesel engines, 10:26744 (RA;US) 
Comminution of coal, 10:26719 (RA;US) 
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Computerized Tomography 
Computed tomography of coals. Quarterly technical progress 
report No. 6, January 1-March 31, 1984, 10:26638 (R;US) 
Computed tomography of coals. ly technical progress 
report No. 7, April 1-June 30, 1984, 10:26639 (R;US) 


Rates 
Electric Power Monthly, September 1984, 10:27787 (R;US) 
Cost 
Electric Power Monthly, September 1984, 10:27787 (R;US) 


Reduction of coal in solvated electron solutions, 10:26636 
(RA;US) 


Desulfurization of coal slurries by electrolysis, 10:26566 
(RA;US) 

Extraction and desulfurization of chemically degrades coal 
with supercritical fluids, 10:26721 (RA;US) 

Intermediates formed during supercritical desulfurization of 
coal. Sixth quarterly technical progress report, October 1, 
1984-December 31, 1984, 10:26604 (R;US) 

Microbial coal desulfurization : partial microbial oxidation of 
coal, followed by oil agglomeration, 10:26731 (R;NL;In 
Dutch) 

Pittsburgh Energy Technology Center quarterly technical 
progress report for the period ending December 31, 1984, 
10:26608 (R;US) 

Drying 

Low- energy process for coal drying. Final report, 10:26730 

(R;DK;In Danish) 


Desulfurization of coal slurries by electrolysis, 10:26566 
(RA;US) 
Extrusion 


Empirical assessment of cold-mode screw extruded coal- 
additive mixtures, 10:26722 (R;US) 
Mainline testing of additives for improved coal extrusion, 
10:26724 (RA;US) 
Screen testing of additives for improved coal extrusion, 
10:26723 (RA;US) 
Flotation 
Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Semi-annual progress report, 
10:26725 (R;US) 
Fluidization 
High pressure fluidization cold model, 10:26574 (RA;US) 
Fluidized-Bed Combustion 
Fourth annual contractors’ meeting on contaminant control in 
hot coal-derived gas streams: proceedings, 10:26591 (R;US) 
Regenerable cement sorbent for recycle fluidized-bed 
combustion systems. Final report, 10:26742 (R;US) 
Fuel Additives 
Empirical assessment of cold-mode screw extruded coal- 
additive mixtures, 10:26722 (R;US) 
Mainline testing of additives for improved coal extrusion, 
10:26724 (RA;US) 
Screen testing of additives for improved coal extrusion, 
10:26723 (RA;US) 
Fuel Substitution 
Initial assessment of coal-fired ship operations. Final report, 
10:26745 (R;US) 


Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Semi-annual progress report, 
10:26725 (R;US) 

Hydrogenation 

Enhanced coal liquefaction by hydropyrolysis in supercritical 
fluids. Quarterly report, January-March 1985, 10:26601 
(R;US) 

Information Systems 

Maintenance of the DOE sample suite in the Penn State Coal 
Sample Bank. Final report, May 5, 1983-November 5, 1984, 
10:26642 (R;US) 

Infrared Spectra 

Fundamental studies on analytical pyrolysis of coals under 

high heating rates, 10:26554 (R;US) 
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Leaching 
Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Semi-annual progress report, 
10:26725 (R;US) 
Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Monthly report, 10:26726 (R;US) 


Maintenance of the DOE sample suite in the Penn State Coal 
Sample Bank. Final report, May 5, 1983-November 5, 1984, 
10:26642 (R;US) 

Mass Spectra 
Weathering effects of structure and reactivity of US coals. 
First quarterly report, 10:26648 (R;US) 

Handling 


Inventory of the available literature on fugitive dust during 
storage and (trans)-shipment of coal, 10:26674 (R;NL;In 
Dutch) 

Inventory and assessment of the international state of control 
methods applied to fugitive coal dust, 10:26675 (R;NL;In 
Dutch) 

Inventory and assessment of the international state of art 
regarding aspects of fugitive dusts from storage and transit 
of coal, 10:26677 (R;NL;In Dutch) 

Inventory of international research programs on fugitive dusts 
by storage and transit of coal. Report of a visit to Sweden, 
10:26671 (R;NL;In Dutch) 

Inventory and assessment of international research programs 
on fugitive coal dust. Visit to the United Kingdom, 10:26672 
(R;NL;In Dutch) 

Inventory of international research programs on fugitive dust 
from storage and transit of coal, 10:26673 (R;NL;In Dutch) 

Meetings 

Round-table meeting ‘Chemical and physical valorization of 

coal’, 10:26610 (R;XE) 
Methylation 

Reactivity of O-methylated Illinois No. 6 coal towards 

alkyllithiums/methy] iodide, 10:26632 (R;US) 
NMR Spectra 

Reactivity of O-methylated Illinois No. 6 coal towards 

alkyllithiums/methyl iodide, 10:26632 (R;US) 
Nuclear Magnetic Resonance 

Quantitative analysis of coals and coal derivatives by 
CP/MAS-**C-nmr spectroscopy (Evidence that nmr 
accurately monitors total carbon signal), 10:26633 (R;US) 


Coal pretreatment for two stage liquefaction. Quarterly report, 
January 1, 1985-March 31, 1985, 10:26728 (R;US) 
Computed tomography of coals. ly technical progress 
report No. 7, April 1-June 30, 1984, 10:26639 (R;US) 
Plasticity 
Plasticity, agglomeration, and volatiles secondary reactions 
during gasification, 10:26580 (RA;US) 


Annual prospects for world coal trade 1985: with projections 

to 1995, 10:26748 (R;US) 
Pyrolysis 

Coal gasification and tar conversion reactions over calcium 
oxide, 10:26589 (RA;US) 

Enhanced coal liquefaction by hydropyrolysis in supercritical 
fluids. Quarterly report, January-March 1985, 10:26601 
(R;US) 

Fundamental studies on analytical pyrolysis of coais under 
high heating rates, 10:26554 (R;US) 

Hydropyrolysis of coal in a molten metal bath, 10:26616 
(RA;XE;In French) 

Round-table meeting ‘Chemical and physical valorization of 
coal’, 10:26610 (R;XE) 

Weathering effects of structure and reactivity of US coals. 
First quarterly report, 10:26648 (R;US) 


Quantitative analysis of coals and coal derivatives by 
CP/MAS-**C-nmr spectroscopy (Evidence that nmr 
accurately monitors total carbon signal), 10:26633 (R;US) 

Reduction 

Reduction of coal in solvated electron solutions, 10:26636 

(RA;US) 


Research Programs 

High sulfur coal research at the SIU Coal Technology 
Laboratory. Quarterly report, January 1-March 31, 1985, 
10:26718 (R;US) 

Magnetohydrodynamics and the National Coal Science, 
Technology, and Engineering Development Acts. Hearing 
before the Subcommittee on Energy Research and 
Development of the Committee on Energy and Natural 
Resources, United States Senate, Ninety-Eighth Congress, 
Second Session on S. 1278 and S. 1925, April 9, 1984, 
10:26761 (B;US) 


Average analyses of product samples taken by the National 
Institute for Coal Research during 1983, including more 
detailed analyses on some collierty products not previously 
analyzed (South Africa; 321 products from 94 collieries 
analyzed in 1983; no text), 10:26652 (R;ZA) 

Scanning Electron Microscopy 

Fully automated determination of organic sulfur in coal by 
means of scanning electron microscopy combined with X- 
ray microanalysis, 10:26654 (R;NL;In Dutch) 

Use of scanning electron microscopy and X-ray microanalysis 
in coal characterization, 10:26655 (R;NL;In Dutch) 

Separation Processes 

Coal pretreatment for two stage liquefaction. Quarterly report, 

January 1, 1985-March 31, 1985, 10:26728 (R;US) 
Sorptive Properties 

[Sorptive properties of coal fines]. Tenth quarterly report, 

December 1, 1984-February 28, 1985, 10:26641 (R;US) 
Storage Facilities 

Inventory of international research programs on fugitive dusts 
from storage and transport of coal. Report of visits to USA 
and Canada, March 1984, 10:26676 (R;NL;In Dutch) 

Inventory of the available literature on fugitive dust during 
storage and (trans)-shipment of coal, 10:26674 (R;NL;In 
Dutch) 

Inventory and assessment of the international state of control 
methods applied to fugitive coal dust, 10:26675 (R;NL;In 
Dutch) 

Inventory and assessment of the international state of art 
regarding of fugitive dusts from storage and transit 
of coal, 10:26677 (R;NL;In Dutch) 

Inventory of international research programs on fugitive dusts 
by storage and transit of coal. Report of a visit to Sweden, 
10:26671 (R;NL;In Dutch) 

Inventory and assessment of international research programs 
on fugitive coal dust. Visit to the United Kingdom, 10:26672 
(R;NL;In Dutch) 

Inventory of international research programs on fugitive dust 
from storage and transit of coal, 10:26673 (R;NL;In Dutch) 

Structural Chemical Analysis 

Reactivity of O-methylated Illinois No. 6 coal towards 
alkyllithiums/methy] iodide, 10:26632 (R;US) 

Solid state NMR methods for coal science. 

January 1-March 31, 1985, 10:26643 (R;US) 

Weathering effects of structure and reactivity of US coals. 

First quarterly report, 10:26648 (R;US) 
Sulfur Content 

Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Semi-annual progress report, 
10:26725 (R;US) 

Continuous high-gradient magnetic separation of fine coal. 
Final report, 10:26727 (R;US) 

Supercritical Gas Extraction 

Extraction and desulfurization of chemically degrades coal 
with supercritical fluids, 10:26721 (RA;US) 

Intermediates formed during supercritical desulfurization of 
coal. Sixth quarterly technical October 1, 
1984-December 31, 1984, 10:26604 (R;US) 

Pittsburgh Energy Technology Center quarterly technical 
progress report for the period ending December 31, 1984, 
10:26608 (R;US) 

Surface Properties 

[Sorptive properties of coal fines]. Tenth quarterly report, 

December 1, 1984-February 28, 1985, 10:26641 (R;US) 





COAL 
Swelling 


Maintenance of the DOE sample suite in the Penn State Coal 
Sample Bank. Final report, May 5, 1983-November 5, 1984, 
10:26642 (R;US) 

Trade 

Annual prospects for world coal trade 1985: with projections 

to 1995, 10:26748 (R;US) 
Washing 

Liquefaction of raw and washed coals, Final report, 10:26561 

(R;US) 
Ww 


eathering 
Weathering effects of structure and reactivity of US coals, 
First quarterly report, 10;26648 (R;US) 
Wettability 
Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 10:26646 (R;US) 
X-Ray Emission Analysis 
Fully automated determination of organic sulfur in coal by 
means of scanning electron microscopy combined with X- 
ray microanalysis, 10:26654 (R;NL;In Dutch) 
Use of scanning electron microscopy and X-ray microanalysis 
in coal characterization, 10:26655 (R;NL;In Dutch) 
COAL CHEMICALS 


See COAL EXTRACTS 
PETROCHEMICALS 


COAL DEPOSITS 
See also COAL SEAMS 
Exploration 
Hydraulic powered seismic energy source, 10;26688 (R;AU) 


Dust control measures in the Kempen coalfield (Belgium), 
10;26705 (RA;XE;In French) 
Seismic Surveys 
Hydraulic powered seismic energy source, 10;26688 (R;AU) 
COAL EXTRACTS 
Supercritical Fluid Chromatography 
Micro-scale methods for characterization of supercritical fluid 
extraction and fractionation processes, 10;28172 (R;US) 
COAL FINES 
Combustion 
Aerosol formation from pulverized coal combustion, Quarterly 
report No. 6, 10:26663 (R;US) 
Density 
Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 10:26646 (R;US) 


Drying of pulverized material with heated condensible vapor, 
10:26733 (P;US) 
Oxidation 
Catalytic combustion of coal and synthetic fuels. Technical 
progress report, September 1982-February 1983, 10:26640 
(R;US) 
Particle Size 
Program of basic research on the preparation and stability of 
coal/water slurries, Quarterly report, 10;:26646 (R;US) 
Pneumatic Transport 
[MHD generator CFFF]. Quarterly technical progress report, 
July-September 1984, 10:27813 (R;US) 
Recovery 
Hydrocyclone system for recovery of low-sulfur coal fines 
from GOB, 10:26720 (RA;US) 
Sedimentation 
Ultra-fine coal characterization. 4th quarterly report, 
December 1, 1984-February 28, 1985, 10:26649 (R;US) 
Separation Processes 
Continuous high-gradient magnetic separation of fine coal. 
Final report, 10:26727 (R;US) 


Fundamental studies of bulk flow of fine coal. Quarterly 
report, October 1, 1984-December 31, 1984, 10:26729 (R;US) 
Solids Flow 
Fundamental studies of bulk flow of fine coal. Quarterly 
report, October 1, 1984-December 31, 1984, 10:26729 (R;US) 
Surface Area 
Program of basic research on the preparation and stability of 
coal/water slurries, Quarterly report, 10:26646 (R;US) 
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COAL GAS 
Separation Processes 
Separation of gas mixtures with coordination complexes, 
10:26629 (J;US) 
COAL GASIFICATION 


See alto EXXON GASIFICATION PROCESS 
FISCHER-TROPSCH/MOBIL PROCESS 
WESTINGHOUSE GASIFICATION PROCESS 


Fourth annual contractors’ meeting on contaminant control in 

hot coal-derived gas streams: proceedings, 10;:26591 (R;US) 
By-Products 

[Great Plains Gasification Associates] quarterly technical 
progress report, lat quarter 1985, 10:26563 (R;US) 

talysts 

Coal gasification and tar conversion reactions over calcium 
oxide, Final technical report, August 7, 1981-August 6, 1984, 
10:26567 (R;US) 

Tri-State Catalyst Club symposium ‘83. Abstracts, 10:26555 
(R;US) 

Chemical Reaction Kinetics 

Coal gasification reactions with on-line, in-situ FT-IR analysis, 
10;26579 (RA;US) 

Heterogeneous kinetics of coal gasification, Quarterly technical 
progress report, | April 1983-30 June 1983, 10:26592 (R;US) 

Chemical Reactors 

Cold metal wall feasibility demonstration in a short residence 
time entrained flow coal gasifier, Final report, 10:26562 
(R;US) 

Evaluation of mechanistic models for coal gasification. Final 
technical report, 10;26571 (R;US) 

High temperature corrosion mechanisms in coal gasification, 
10;28075 (BA;US) 

High-temperature corrosion in coal gasification systems, 
10;28076 (BA;US) 

Refractories for dry-ash coal gasifiers, Report of 
Investigations/1984, 10:26622 (R;US) 

Fluidized Bed 

Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system, First quarter progress 
report FY-1984, October 1-December 31, 1983, 10:26570 
(R;US) 

Mathematical Models 

Heterogeneous kinetics of coal gasification, Quarterly technical 

progress report, | April 1983-30 June 1983, 10:26592 (R;US) 
Research Programs 

Acid gas separation using chemical complexation in ion- 
exchange membranes, 10:26584 (RA;US) 

Advanced research in coal gasification process modification 
technology: catalytic cracking of aromatic hydrocarbons, 
First quarterly technical report, | October-31 December 
1984, 10:26572 (R;US) 

Assessment of process modeling for fluidized bed coal gasifiers, 
10:26576 (RA;US) 

Biological upgrading of coal derived synthesis gas, 10;26581 
(RA;US) 

Coal gasification reactions with on-line, in-situ FT-IR analysis, 
10;:26579 (RA;US) 

Coal gasification and tar conversion reactions over calcium 
oxide, 10;:26589 (RA;US) 

Development of an advanced water-gas shift conversion 
system, 10:26587 (RA;US) 

Development of a process for the simultaneous high- 
temperature removal of alkali and particulates in a 
pressurized gasification system, 10;26588 (RA;US) 

Evaluation of mechanistic models for coal gasification, 
10:26575 (RA;US) 

High pressure fluidization cold model, 10;26574 (RA;US) 

Low-energy process for separating hydrogen and methane in 
advanced coal gasification processes, 10;:26583 (RA;US) 

Plasticity, agglomeration, and volatiles secondary reactions 
during gasification, 10;26580 (RA;US) 

Prediction and measurement of entrained-flow coal gasification 
processes, 10:26577 (RA;US) 

Removal of HaS from gasified coal, 10;26586 (RA;US) 

Research and development of CNG acid gas removal process, 
10;26585 (RA;US) 
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Separation of gas mixtures by supported complexes, 10:26582 
(RA;US) 
Studies in tar formation and separation in coal gasification 
systems, 10:26590 (RA;US) 
Testing, evaluation, and validation of detailed mechanistic 
computer codes for fluidized bed gasifiers, 10:26573 (RA;US) 
Utilization of the S-cubed entrained-flow coal gasification code 
(EFC), 10:26578 (RA;US) 
Waste Water 
Pilot-scale treatment of gasification wastewater and reuse in a 
cooling tower, 10:26564 (R;US) 
COAL GASIFICATION PLANTS 
Air Quality 
[Great Plains Gasification Associates] quarterly environmental 
report, first quarter 1985, 10:26684 (R;US) 


High-temperature corrosion in coal gasification systems, 
10:28076 (BA;US) 
Economic Analysis 
Biological upgrading of coal derived synthesis gas, 10:26581 
(RA;US) 


Financial status of the Great Plains coal gasification project, 
10:26749 (R;US) 


Maintenance 
[Great Plains Gasification Associates] quarterly technical 
progress report, Ist quarter 1985, 10:26563 (R;US) 
Testing 


Sulfidation resistant coatings for coal gasification process 
equipment. Final technical report, 10:26620 (R;US) 
Modifications 
[Great Plains Gasification Associates] quarterly technical 
progress report, Ist quarter 1985, 10:26563 (R;US) 
On-Line Measurement Systems 
Nondestructive monitoring of erosive wear in transfer lines and 
cyclones at synfuels pilot plants, 10:26630 (BA;US) 
Pollution Control 
[Great Plains Gasification Associates] quarterly environmental 
report, first quarter 1985, 10:26684 (R;US) 


[Great Plains Gasification Associates] quarterly technical 
progress report, Ist quarter 1985, 10:26563 (R;US) 
Waste Water 
Fate of contaminants during treatment of H-coal process 
wastewater, 10:26683 (J;US) 
Gasifier wastewater treatment: phase I cooling tower 
assessment, 10:26682 (J;US) 
COAL INDUSTRY 
Kentucky energy resource utilization program, annual report, 
July 1, 1982-June 30, 1983, 10:27784 (R;US) 
COAL LIQUEFACTION 


See also FISCHER-TROPSCH/MOBIL PROCESS 
LIQUID PHASE METHANOL PROCESS 
SUPERCRITICAL GAS EXTRACTION 
TSL PROCESS 


Catalysts 

Coal pretreatment for two stage liquefaction. Quarterly report, 
January 1, 1985-March 31, 1985, 10:26728 (R;US) 

Improved catalysts for coal liquefaction. Quarterly report No. 
2, December 1, 1984-February 28, 1985, 10:26607 (R;US) 

New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, October-December 
1984, 10:26602 (R;US) 

Pittsburgh Energy Technology Center quarterly technical 
progress report for the period ending December 31, 1984, 
10:26608 (R;US) 

Tri-State Catalyst Club symposium ‘83. Abstracts, 10:26555 
(R;US) 


Supercritical water/CO liquefaction and a model for coal 
conversion, 10:26560 (R;US) 
Computerized Simulation 
Supercritical water/CO liquefaction and a model for coal 
conversion, 10:26560 (R;US) 
Information Systems 
Pittsburgh Energy Technology Center quarterly technical 
progress report for the period ending December 31, 1984, 
10:26608 (R;US) 


COAL LIQUIDS 


Enhanced coal liquefaction by hydropyrolysis in supercritical 
fluids. Quarterly report, January-March 1985, 10:26601 
(R;US) 

Process Control 
Impact of coal quality on inherent coal liquefaction catalysis, 
10:26557 (RA;US) 
Reviews 
Coal liquefaction; a concise review, 10:26624 (R;NL;In Dutch) 
Yields 

Coal pretreatment for two stage liquefaction. Quarterly report, 
January 1, 1985-March 31, 1985, 10:26728 (R;US) 

Correlation of empirical and analytical measurements of 
solvent quality, 10:26645 (RA;US) 

Impact of coal ity on inherent coal liquefaction catalysis, 
10:26557 (RA;US) 

— ion of raw and washed coals. Final report, 10:26561 

US) 

Supercritical water/CO liquefaction and a model for coal 

conversion, 10:26560 (R;US) 
COAL LIQUEFACTION PLANTS 
On-Line Measurement Systems 

Nondestructive monitoring of erosive wear in transfer lines and 

cyclones at synfuels pilot plants, 10:26630 (BA;US) 


Pittsburgh Energy Technology Center quarterly technical 
progress report for the period ending December 31, 1984, 
10:26608 (R;US) 

Valves 

Disc valve for sampling erosive process streams, 10:26628 
(P;US) 

Pittsburgh Energy Technology Center quarterly technical 
progress report for the period ending December 31, 1984, 
10:26608 (R;US) 

Waste Water 

Fate of contaminants during treatment of H-coal process 

wastewater, 10:26683 (J;US) 
COAL LIQUIDS 


Screening 
Upgrading coal-derived liquids by means other than 
hydrotreatment. II. Tumorigenicity and tumorigens, 10:26621 
(R;US) 
Chemical Analysis 
Performance evaluation of slurry-packed capillary columns for 
liquid chromatography, 10:28176 (J;DE) 


Evaluation of rotating disc contactor for deashing. Final 
report, 10:26618 (R;US) 

Pittsburgh Energy Technology Center quarterly technical 
progress report for the period ending December 31, 1984, 
10:26608 (R;US) 

Denitrification 

Novel catalytic methods for heteroatom removal in coal liquids 
upgrading. Quarterly report No. 6, December 1, 1984-March 
1, 1985, 10:26603 (R;US) 

Distillation 

Upgrading coal-derived liquids by means other than 
hydrotreatment. II. Tumorigenicity and tumorigens, 10:26621 
(R;US) 

Fractionation 

Separation of aromatic hydrocarbons using bonded-phase 
charge-transfer liquid chromatography (Distillates, 10:28175 
G;US) 

Hydrogenation 

Hydrogenation of nitrogen-containing coal liquid model 
compounds, 10:26559 (RA;US) 

Novel catalytic methods for heteroatom removal in coal liquids 
upgrading. Quarterly report No. 6, December 1, 1984-March 
1, 1985, 10:26603 (R;US) 

Infrared Spectra 

Coal liquefaction process solvent characterization and 
evaluation. Technical progress report, January 1, 1985- 
March 31, 1985 (TSL process and direct liquefaction), 
10:26606 (R;US) 





COAL LIQUIDS 
Liquid Column Chromatography 


Liquid Column Chromatography 
research on mutagenic activity of coal-related 
materials using statistical evaluation, 10:26605 (R;US) 
Mutagen Screening 
Exploratory research on mutagenic activity of coal-related 
materials using statistical evaluation, 10:26605 (R;US) 
Upgrading coal-derived liquids by means other than 
hydrotreatment. II. Tumorigenicity and tumorigens, 10:26621 
(R;US) ~ 
NMR Spectra 
Coal liquefaction process solvent characterization and 
evaluation. Technical progress report, January 1, 1985- 
March 31, 1985 (TSL process and direct liquefaction), 
10:26606 (R;US) 
Correlation of i and analytical measurements of 
solvent quality, 10:26645 (RA;US) 
Quantitative Chemical Analysis 
Determination of phenols in coal oil using HPLC, 10:26651 
(RA;XE;In German) 
Refining 
Coal liquefaction; a concise review, 10:26624 (R;NL;In Dutch) 
Pittsburgh Energy Technology Center quarterly technical 
progress report for the period ending December 31, 1984, 
10:26608 (R;US) 
The preparation and performance of coal derived transport 
fuels, 10:26631 (RA;XE) 
Upgrading coal-derived liquids by means other than 
hydrotreatment. II. Tumorigenicity and tumorigens, 10:26621 
(R;US) 


Disc valve for sampling erosive process streams, 10:26628 
(P;US) 
Solvent 


Exploratory research on mutagenic activity of coal-related 
materials using statistical evaluation, 10:26605 (R;US) 
Solvent Properties 
Correlation of empirical and analytical measurements of 
solvent quality, 10:26645 (RA;US) 
Structural Chemical 
Coal liquefaction process solvent characterization and 
evaluation. Technical progress report, January 1, 1985- 
March 31, 1985 (TSL process and direct liquefaction), 
10:26606 (R;US) 
Correlation of empirical and analytical measurements of 
solvent quality, 10:26645 (RA;US) 
Thermodynamic Properties 
Thermodynamic and transport properties for coal mixtures. 
Technical progress report, January 1, 1985-March 31, 1985, 
10:26647 (R;US) 
Toxicity 
Perinatal effects of complex mixtures, 10:26756 (RA;US) 
COAL MINES 
Diesel Engines 
Overspeed protection for mine diesels. A literature review. 
Information Circular/1984, 10:26752 (R;US) 
Hazards 
Overspeed protection for mine diesels. A literature review. 
Information Circular/1984, 10:26752 (R;US) 
Mineral Wastes 
An investigation into the hydraulic transport of coarse particle 
slurries, 10:26657 (R;GB) 
Safety Engineering 
In-mine installation of passive water barriers. Report of 
Investigations/1984, 10:26716 (R;US) 
COAL MINING 


Consumption 
[Great Plains Gasification Associates] quarterly technical 
progress report, Ist quarter 1985, 10:26563 (R;US) 
Effects 


Reconnaissance of benthic invertebrates from tributary streams 
of the Yampa and North Platte River basins, northwestern 
Colorado, 10:26687 (R;US) 

Health wrcaatra 


Workplace injury experience of female coal miners in the US, 
10:26760 a US) 


Water jet cutting of coal, 10:26689 (R;GB) 
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Production 
[Great Plains Gasification Associates] quarterly technical 
progress report, Ist quarter 1985, 10:26563 (R;US) 
Seismic Surveys 
Measures for preventing rock bursts in coal seams, 10:28917 
(R;DE;In German) 
COAL PREPARATION 
Magnetic Separators 
Continuous high-gradient magnetic separation of fine coal. 
Final report, 10:26727 (R;US) 
Mineral Wastes 
Rheological and loop pipeline tests on colliery waste, 10:26656 
(R;GB) 
Research Programs 
U.S. DOE in-house coal preparation research in FY84, 
10:26734 (J;US) 
COAL PREPARATION PLANTS 
Mineral Wastes 
Hydrocyclone system for recovery of low-sulfur coal fines 
from GOB, 10:26720 (RA;US) 
COAL SEAMS 


Measurement of dynamic reservoir: reservoir conditions. 
Technical progress report, June 1984-March 1985, 10:26691 
(R;US) 

Summary of the monitoring and evaluation efforts on 
DOE/Resource Application Grant activities performed by 
western Indian Tribes. Final technical progress report, 
September 1, 1983-January 28, 1984, 10:26690 (R;US) 


Behavior of bituminous coals at UCG with fall of temperature 
and pressure, 10:26553 (R;DE;In German) 


Summary of the monitoring and evaluation efforts on 
DOE/Resource Application Grant activities performed by 
western Indian Tribes. Final technical progress report, 
September 1, 1983-January 28, 1984, 10:26690 (R;US) 

Permeability 

Behavior of bituminous coals at UCG with fall of temperature 

and pressure, 10:26553 (R;DE;In German) 
COAL TAR 
Chemical Reaction Yield 

Coal gasification and tar conversion reactions over calcium 
oxide. Final technical report, August 7, 1981-August 6, 1984, 
10:26567 (R;US) 

Infrared Spectra 

Fundamental studies on analytical pyrolysis of coals under 

high heating rates, 10:26554 (R;US) 
Inventories 

[Great Plains Gasification Associates] quarterly technical 

progress report, Ist quarter 1985, 10:26563 (R;US) 
Molecular Weight 

Coal gasification and tar conversion reactions over calcium 
oxide. Final technical report, August 7, 1981-August 6, 1984, 
10:26567 (R;US) 

Fundamental studies on analytical pyrolysis of coals under 
high heating rates, 10:26554 (R;US) 

Mutagen Screening 

Coal gasification and tar conversion reactions over calcium 
oxide. Final technical report, August 7, 1981-August 6, 1984, 
10:26567 (R;US) 

Thermal Cracking 

Coal gasification and tar conversion reactions over calcium 
oxide. Final technical report, August 7, 1981-August 6, 1984, 
10:26567 (R;US) 

Yields 
Fundamental studies on analytical pyrolysis of coals under 
high heating rates, 10:26554 (R;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED GAS TURBINES 

Previous to February 1980 this concept was indexed to GAS 

TURBINES. 
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Combustors 
Evaluation of alternate combustor concepts for gas turbine 
application program. Monthly report No. 3, December 1- 
December 31, 1984, 10:27364 (R;US) 
Corrosion 
Direct coal-fired combustion turbines: workshop proceedings, 
10:27365 (R;US) 


Direct coal-fired combustion turbines: workshop proceedings, 
10:27365 (R;US) 


Direct coal-fired combustion turbines: workshop proceedings, 
10:27365 (R;US) 
Meetings 
Direct coal-fired combustion turbines: workshop proceedings, 
10:27365 (R;US) 
Technology Transfer 
Direct coal-fired combustion turbines: workshop proceedings, 
10:27365 (R;US) 
COAL-FIRED MHD GENERATORS 
See also MHD GENERATOR CFFF 


Surveys 
Eighth international conference on MHD electrical power 
generation. Volume 5, 10:27817 (TG;US) 
Meetings 
Eighth international conference on MHD electrical power 
generation. Volume 5, 10:27817 (TG;US) 
COAL-OIL MIXTURES 


See COAL 
FUEL OILS 
FUEL SLURRIES 


COARSE MESH METHOD 
See FINITE DIFFERENCE METHOD 
COATING PROCESSES 
See SURFACE COATING 
COATING (SURFACE) 
See SURFACE COATING 
COBALT 
Emission Spectroscopy 
Preparation of immission dust samples for the analysis of toxic 
substances in dust by atomic emission spectroscopy with 
inductively coupled plasma, 10:28700 (R;DE;In German) 


Itinerant magnetism and its characterization in heterogeneous 
systems, 10:28042 (R;US) 
Neutron Reactions 
Burn-up cross sections of ®'Cr, Fe, ®Zn, Rb, ?*Ru, 
10:26979 (R;US) 
COBALT 60 
Gamma Spectroscopy 
Determination of Co in high volumes of water samples, 
10:28164 (RA;CS;In Slovak) 
Isotope Production 
Burn-up cross sections of *'Cr, Fe, Zn, *Rb, ‘Ru, 
10:26979 (R;US) 


Leaching 
Polyethylene solidification of low-level wastes, 10:26853 


Distribution of six radionuclides between soluble and 
particulate phase at the sea-freshwater interface, 10:28754 
(R;FR;In French) 

Uptake of y-emitting radionuclides by aquatic biota exposed to 
contaminated water before and after passage through the 
ground, 10:26930 (RA;US) 

COBALT ALLOYS 
Chemical Composition 

Long range ordered alloys modified by addition of niobium 

and cerium, 10:28064 (P;US) 
Corrosion Resistance 

Sulfidation resistant coatings for coal gasification process 

equipment. Final technical report, 10:26620 (R;US) 


Long range ordered alloys modified by addition of niobium 
and cerium, 10:28064 (P;US) 
Decomposition 
Small-angle neutron scattering study of the decomposition of 
Fe-28Cr-10.5Co, 10:28069 (BA;NL) 


Itinerant magnetism and its characterization in heterogeneous 
systems, 10:28042 (R;US) 
COBALT BORIDES 
Catalytic Effects 
Metal boride catalysts for indirect liquefaction. Quarterly 
technical progress report, December 1, 1984-February 28, 
1985, 10:27002 7002 (R:US) 


Preparation 
Metal boride catalysts for indirect liquefaction. Quarterly 
technical progress report, December 1, 1984-February 28, 
1985, 10:27002 (R: (R;US) 
COBALT COMPLEXES 
NMR Spectra 
Nuclear magnetic resonance study of the intramolecular 
rearrangement of 2-( lato)pentaammine cobalt 
(Ill) perchlorate, 10:28658 (R;US) 
COCKCROFT-WALTON ACCELERATORS 
Milli Amp Beam Currents 
Initial operation of the SIN 860 KeV Cockcroft-Walton pre- 
injector, 10:28398 (RA;DE) 
COGENERATION 
Prior to November 1980, this concept was indexed to CO- 
GENERATION. 
See COGENERATION 
Commercial Sector 
Cogeneration and waste heat recovery, 10:27966 (R;US) 


Industry 
Cogeneration and waste heat recovery, 10:27966 (R;US) 
Market 


Future market for electric generating 
documentation, 10:27795 (R;US) 
COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COHERENT ACCELERATORS 
Laser Radiation 
Requirements for very high energy accelerators, 10:28427 
(R;US) 
COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
COINCIDENCE METHODS 
Prospects in coincidence experiments, 10:29224 (R;FR) 
COKE 
Gasification 
High pressure pyrolysis and gasification of coal, 10:26611 
(RA;XE;In French) 


High pressure pyrolysis and gasification of coal, 10:26611 
(RA;XE;In French) 
COKE-OVEN GAS 
See COAL GAS 
COLLECTIVE ACCELERATORS 
See also ELECTRON-RING ACCELERATORS 
Beam Production 
Collective accelerator as an injector of heavy ion accelerating 
complex JINR, 10:28392 (RA;DE) 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIDING BEAMS 
Statistical Mechanics 
Statistical mechanics of colliding beams, 10;28574 (J;US) 
COLLIERIES 
See COAL MINES 
COLLISION MATRIX 
See S MATRIX 
COLLISIONAL PLASMA 
Electron Density 
Asymptotic analysis of rf-heated collisional plasma, 10:29485 
(R;US) 
Magnetohydrodynamics 
Kinetic approach to a pressure-gradient-driven tokamak 
resistive instability in the banana regime, 10:29502 (J;US) 
Pressure-gradient-driven tokamak “resistive 
magnetohydrodynamic” instability in the banana-plateau 
collisionality regime, 10:29501 (J;US) 


capacity: technical 





Pressure-gradient-driven tokamak "resistive 
magnetohydrodynamic” instability in the banana-plateau 
collisionality regime, 10:29501 (J;US) 


Transport Theory le 
Collisional transport for a superthermal ion species in a plasma, 
10:29457 (R;US) 
‘Dimensional Calculations 
ANTHEM code. An hybrid and implicit model of collisionnal 
plasma simulation, 10:29454 (R;FR;In French) 
COLLISIONLESS PLASMA 
Boltzmann-Viasov Equation 
Particular methods. Application to Vlasov-Poisson equation 
with fixed ions, 10:29453 (R;FR;In French) 
Poisson Equation 
Particular methods. Application to Vlasov-Poisson equation 
with fixed ions, 10:29453 (R;FR;In French) 
COLOGNE SPIRITS 


Ecosystems 
Reconnaissance of benthic invertebrates from tributary streams 
of the Yampa and North Platte River basins, northwestern 
Colorado, 10:26687 (R;US) 
Energy Source Development 
Colorado Energy and Natural Resource Management 
Program. Final report, 10:27760 (R;US) 
Federal Assistance Programs 
Colorado Energy and Natural Resource 
Program. Final report, 10:27760 (R;US) 
Geothermal Resources 
Geothermal resource, engineering and economic feasibility 
study for the City of Ouray, Colorado. Final report, 
10:27312 (R;US) 


Hydrologic-information needs for oil-shale development, 
northwestern Colorado (Contains glossary), 10:26814 (R;US) 
Oil Shale Deposits 
Hydrologic-information needs for oil-shale development, 
northwestern Colorado (Contains glossary), 10:26814 (R;US) 
Sandstones 
Pattern ition and tomography using crosswell acoustic 
data, 10:26800 (R;US) 
COLUMBIA RIVER 
Oil Spills 
Marine accident report - grounding of United States Tankship 
SS MOBILOIL, in the Columbia River near Saint Helens, 
Oregon, March 19, 1984, 10:26783 (R;US) 
Radioecology 
Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 
COLUMBIUM 
See NIOBIUM 
COLUMN PACKING 


Evaluations 
Separation of aromatic hydrocarbons using bonded-phase 
charge-transfer liquid chromatography, 10:28175 (J;US) 
COLUMNS (EXTRACTION) 
See EXTRACTION COLUMNS 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED COLLECTORS 
Fresnel Lens 
Liquid cooled linear focus solar cell receiver, 10:27188 (P;US) 
Parabolic Reflectors 
Liquid cooled linear focus solar cell receiver, 10:27188 (P;US) 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 
Prior to March, 1976, the descriptors COMBINED CYCLES and 
FOSSIL-FUEL POWER PLANTS or THERMAL POWER 
PLANTS were used for indexing this concept. 
Feasibility Studies 
Analysis of integrated systems -gas generator, combined cycle- 
for electric power generation, 10:27360 (R;FR;In French) 


ERA-10/15 / 138S 


COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
Hypergolic combustion demonstration in a reciprocating 
internal combustion engine. Final report, September 1981- 
May 1984, 10:27975 (R;US) 
Additives 
Portland cement for SO: control in coal-fired power plants, 
10:26681 (P;US) 
Diagnostic Techniques 
Measurement of combustion species by electron impact 
fluorescence, 10:27004 (R;US) 
Flow Models 
Experimental study and modeling of a turbulent combustion 
zone in a tubular furnace, 10:28250 (R;FR;In French) 
Meetings 
Sandia Cooperative Group on the aerothermochemistry of 
turbulent combustion, 10:28255 (R;US) 
Sandia Cooperative Group on the aerothermochemistry of 
turbulent combustion, 10:28256 (R;US) 
Numerical Solution 
Acoustic mode in numerical calculations of subsonic 
combustion, 10:28251 (R;US) 
Research Programs 
Sandia Combustion Research Program. Annual report, 1982- 
1983, 10:28351 (R;US) 
Turbulence 
Experimental study and modeling of a turbulent combustion 
zone in a tubular furnace, 10:28250 (R;FR;In French) 
Sandia Cooperative Group on the aerothermochemistry of 
turbulent combustion, 10:28255 (R;US) 
Sandia Cooperative Group on the aerothermochemistry of 
turbulent combustion, 10:28256 (R;US) 
COMBUSTION CHAMBERS 
Fluid Mechanics 
Experimental investigation of an unsteady combusting flow in 
a pulse combustor, 10:29047 (B;US) 
COMBUSTION KINETICS 
Mathematical Models 
Turbulent burning of hydrogen: upper-bound chemical kinetic 
models accounting for the influence of temperature 
fluctuations, 10:26991 (RA;US) 
COMBUSTION PRODUCTS 
Biological Effects 
Studies of the effect of toxic coal particles on model membrane 
systems, 10:26750 (R;US) 
Corrosive Effects 
Direct coal-fired combustion turbines: workshop proceedings, 
10:27365 (R;US) 
COMBUSTORS 


See also FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 


Evaluation of alternate combustor concepts for gas turbine 
application program. Monthly report No. 3, December 1- 
December 31, 1984, 10:27364 (R;US) 

Turbulent Flow 

Fundamental study of three dimensional two phase flow in 
combustion systems. Final report, 15 May 1982-31 May 1983, 
10:28350 (R;GB) 

Two-Phase Flow 

Fundamental study of three-dimensional two-phase flow in 
combustion systems. Final report, 1 October 1983-30 
September 1984, 10:28349 (R;GB) 

Fundamental study of three dimensional two phase flow in 
combustion systems. Final report, 15 May 1982-31 May 1983, 
10:28350 (R;GB) 

COMMERCE (NUCLEAR) 
See NUCLEAR TRADE 
COMMERCIAL BUILDINGS 
See also RESTAURANTS 
Energy Consumption 

Establishment of short reference years for calculation of annual 
solar heat gain or energy consumption in residential and 
commercial buildings. Pt. 1 and 2, 10:27060 (R;XE) 

Overview of the United States commercial building population 
(By size, type and use), 10:27861 (R;US) 
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Energy Efficiency 

A baseline for energy design, 10:27878 (BA;US) 

A proposed new energy standard for commercial buildings, 
10:27879 (BA;US) 

Inventories 

Overview of the United States commercial building population 

(By size, type and use), 10:27861 (R;US) 
Passive Solar Heating Systems 

Data archive documentation. Passive Solar Commercial 
Buildings Program, 10:27240 (R;US) 

Data completeness report. Passive Solar Commercial Buildings 
Program, 10:27235 (R;US) 

Passive solar commercial building performance. Review of 
hourly data from four monitored buildings, 10:27238 (R;US) 

Site handbook: data acquisition system information, Comal 
County Mental Health Mental Retardation Center, New 
Braunfels, Texas, 10:27237 (R;US) 

Site handbook: data acquisition system information, Security 
State Bank, Wells, Minnesota, 10:27236 (R;US) 

COMMERCIAL SECTOR 
Energy Consumption 
Overview of the United States commercial building population, 
10:27861 (R;US) 
Fuel Consumption 
Natural Gas Monthly, March 1985, 10:26807 (R;US) 
COMMON MARKET 
Nuclear Power 
International cooperation in the nuclear field. Europe and 
OCDE countries, 10:29589 (R;AT;In French) 
Wind Power 
The EEC wind energy R + D programme, 10:27810 (BA;US) 
COMMUTATION RELATIONS 

One method of realization of commutation relation algebra, 

10:29448 (R;SU;In Russian) 
COMPACT TORUS 

Prior to October 1982, this concept was indexed to 
THERMONUCLEAR DEVICES or to a particular 
experiment if known, e.g., REVERSE-FIELD PINCH. 

Confinement and heating of high beta plasmas with emphasis 
on compact toroids. Annual report, October 1, 1983- 
September 30, 1984, 10:29455 (R;US) 

Plasma Confinement 

Confinement and heating of high beta plasma with emphasis on 

compact toroids. Compact toroid research, 10:29456 (R;US) 
Plasma Heating 

Confinement and heating of high beta plasma with emphasis on 

compact toroids. Compact toroid research, 10:29456 (R;US) 
Research Programs 
Confinement and heating of high beta plasma with emphasis on 
compact toroids. Compact toroid research, 10:29456 (R;US) 
COMPOSITE MATERIALS 
See also WOOD-PLASTIC COMPOSITES 
Chemical Vapor Deposition 

Dispersion toughened ceramic composites and method for 
making same, 10:28104 (P;US) 

Improved process for the preparation of fiber-reinforced 
ceramic composites by chemical vapor deposition, 10:28105 
(P;US) 

Failure Mode Analysis 

Analyses of failure modes in short fiber reinforced 
thermoplastics. Annual progress report, August 1, 1980- 
December 31, 1981, 10:28101 (R;US) 

Failures 

Strength and failure behavior of short fiber composite 
materials. Annual progress report, January 1-December 31, 
1983, 10:28103 (R;US) 

Fracture Properties 

Dispersion toughened ceramic composites and method for 

making same, 10:28104 (P;US) 
Mechanical Properties 

Strength and failure behavior of short fiber composite 
materials. Annual progress report, January 1-December 31, 
1983, 10:28103 (R;US) 

Strength and failure behavior of short fiber composite material. 
Annual progress report, January 1, 1982-December 31, 1982, 
10:28102 (R;US) 


Production 
Dispersion toughened ceramic composites and method for 
making same, 10:28104 (P;US) 
COMPOSTING 
Environmental Impacts 
Draft Environmental Impact Statement for the proposed 
resource recovery program at the Brooklyn Navy Yard. 
Volume I. Technical appendices. Appendix A, 10:28769 
(R;US) 
COMPOUND-NUCLEUS REACTIONS 
Lectures : 
Basic features of compound and deep inelastic reactions, 
10:29315 (R;FR) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSIBLE FLOW 
Shock Waves 
Two-dimensional simulation of instability growth due to 
shocks, 10:29045 (R;US) 
COMPRESSORS 
Noise 
An improved method for the prediction of centrifugal 
compressor rotational-tone noise, 10:28280 (J;US) 
Performance 
An improved method for the prediction of centrifugal 
compressor rotational-tone noise, 10:28280 (J;US) 
COMPTON EFFECT 
Computer Codes 
Computer program for processing experimental Compton 
profile of solids and liquids, 10:29339 (R;IN) 
COMPTON SCATTERING 
See COMPTON EFFECT 
COMPTON SPECTROMETERS 
Design 
Phase I of a BGO sum-energy/multiplicity spectrometer and 
multi-Compton-suppression spectrometer system. Progress 
report, 10:28595 (R;US) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER CODES 
Computer codes are indexed by their initial letter and CODES, 
eg., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 


See also C CODES 
F CODES 
M CODES 
T CODES 


A Codes 

ABAQUS-EPGEN: a general-p finite-element code. 
Volume 2. Theory manual, 10:27391 (R;US) 

ANTHEM code. An hybrid and implicit model of collisionnal 
plasma simulation, 10:29454 (R;FR;In French) 

AUTSKED: «1 addendum, 10:26794 (R;US) 

Comparison between WIMS and ANISN-CINDER code 
systems, 10:27411 (RA;IL) 

C Codes 

Computer program for processing experimental Compton 

profile of solids and liquids, 10:29339 (R;IN) 
Comparative Evaluations 

Comparison between WIMS and ANISN-CINDER code 

systems, 10:27411 (RA;IL) 
D Codes 

DATATRAN: a data base management and executive 
computer code system. Volume 3. Programmer’s manual, 
10:27544 (R;US) 

DATATRAN: a data base management and executive 
computer code system. Volume 4. Applications manual, 
10:27543 (R;US) 

DEPAC - design of a user oriented package of ODE solvers, 
10:29605 (R;US) 

Energy performance analysis of fenestration in a single-family 
residence (DOE-2.1B), 10:27864 (R;US) 

E Codes 
EIG - an input generator for EFFI, 10:29550 (R;DE) 





Finite Difference Method 
Modeling of fluid flows and heat transfers by a finite difference 
method in curved non orthogonal meshes, 10:28299 (R;FR;In 
French) 
G Codes 
GRUKON program. Part 4. Calculation of the cross section 
resonance self-shielding factors, 10:29344 (R;SU;In Russian) 
1 Codes . 
User commands for product design and system management 
(IMAGE), 10:29607 (R;US) 


Codes 
Groundwater : handbook of mathematical models, 
10:28749 (R;US) 
Thermal-hydraulic modeling for the analysis of LMFBR 
core behavior (LEVITATE code), 10:27701 
G;NL) 


THERMOS option in the LEOPARD code, 10:27370 (RA;IL) 

Using LINE as an interactive graphics package. Interfacing 
line and Topdraw in 43 or 24 VM, 10:29609 (R;US) 

M Codes 

Alternative approach to analyzing occupational mortality data, 
10:28883 (J;US) 

MATADOR (Methods for the Analysis of Transport And 

ition Of Radionuclides) code description and User's 

Manual, 10:27694 (R;US) 

Modeling of BWR core meltdown accidents - for application 
in the MELRPI.MOD2 computer code, 10:27688 (R;US) 

MORSE-CGA: a Monte Carlo radiation transport code with 
array geometry capability, 10:29357 (R;US) 


ABAQUS-EPGEN: a -purpose finite-element code. 
Volume 2. Theory manual, 10:27391 (R;US) 

Documentation of the National Utility Financial Statement 
(NUFS) model. Volume II. Programmer's manual. Final 
report, 10:27790 (R;US) 

N Codes 
Documentation of the National Utility Financial Statement 
model. Volume I. Methodology description and 
user’s guide. Final report, 10:27789 (R;US) 

Documentation of the National Utility Financial Statement 
(NUFS) model. Volume II. Programmer's manual. Final 
report, 10:27790 (R;US) 

O Codes 

Groundwater ; handbook of mathematical models, 
10:28749 (R;US) 

P Codes 

Calculation of releases of radioactive materials in gaseous and 
liquid effluents from pressurized water reactors (PWR- 
GALE Code). Revision 1, 10:27482 (R;US) 

Detailed validation of a liquid and heat flow code against field 
performance, 10:28306 (R;US) 

Modification of the PRUD-O program package for calculating 
the periodic structures, 10:28467 (R;SU;In Russian) 

Praxis release notes: version 7.3, 10:29610 (R;US) 

R Codes 

Experimental study and modelling of heat transfer in small and 
medium boilers (RFOD), 10:28352 (R;FR;In French) 

Groundwater transport: handbook of mathematical models, 
10:28749 (R;US) 

S Codes 

SANCHO: a finite element computer program for the 
quasistatic, large deformation, inelastic response of two- 
dimensional solids, 10:28258 (R;US) 

SIG: a general-purpose signal processing program. User's 
manual. Revision 1, 10:28339 (R;US) 

Surface wave modes of a multilayered medium backed by a 
perfectly conducting ground plane: computation of 
propagation constants, 10:29387 (R;US) 

T Codes 
Description of the TRIDENT program structure and main 
used for the event reconstruction, 10:28610 
(R;SU;In- Russian) 
of DTL configurations, 10:28472 (R;US) 

Groundwater rt: handbook of mathematical models, 

10:28749 (R;US) 


TGAS: the Tight Gas Analysis System. Volume Three. System 
implementation. Final report, 10:26796 (R;US) 
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TGAS: the Tight Gas Analysis System. Volume Four. User's 
guide. Final report, 10:26797 (R;US) 

TRACE: An interactive beam-transport code, 10:28460 
(RA;DE) 

Transient wave analysis program using wave equation of 
vector potential, 10:28466 (RA;DE) 

TRIPOLI-2; neutron gamma coupling - applications to 
shielding benchmarks and designs, 10:29360 (BA;JP) 

U Codes 

Liquid-phase compositions from vapor-phase analyses. II. 
Adaptation of the Prausnitz program to UFe and some of its 
potential impurities, 10:28188 (R;US) 

Modeling of fluid flows and heat transfers by a finite difference 
method in curved non orthogonal meshes, 10:28299 (R;FR;In 
French) 

V Codes 

VALMET: a valley air pollution model. Final report. Revision 

1, 10:28698 (R;US) 
Validation 

Detailed validation of a liquid and heat flow code against field 

performance, 10:28306 (R;US) 
W Codes 

Comparison between WIMS and ANISN-CINDER code 
systems, 10:27411 (RA;IL) 

Individual Water Sample Quality Assurance Program, 10:28751 
(R;US) 

COMPUTER GRAPHICS 
Computer Codes 
Using LINE as an interactive graphics package. Interfacing 
line and Topdraw in 43 or 24 VM, 10:29609 (R;US) 
COMPUTER. LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 
Computer Codes 

User commands for product design and system management 

(IMAGE), 10:29607 (R;US) 
Data Transmission 

IGES/RIM Parser/Converter users guide (Initial Graphics 
Exchange Specification/Relational Information Manager), 
10:29612 (R;US) 

COMPUTERIZED CONTROL SYSTEMS 
Digital Systems 
Automatic boiler controls, 10:28348 (R;US) 
COMPUTERIZED SIMULATION 
Nonlinear Problems 

Characteristics of a numerical fluid dynamics simulator, 

10:29044 (R;US) 
Parallel Processing 

Decomposition-coordination techniques for parallel simulation. 
Part 2. Simulation of gas flow in a pipeline, 10:29603 (R;GB) 

Decomposition-coordination techniques for parallel simulation. 
Part 1, 10:29604 (R;GB) 

COMPUTERIZED TOMOGRAPHY 

An imaging technique in which transmission measurements of a 
narrow beam of rays, photons, or particles made at several 
different angles around an object may be used with a computer 
program to obtain a clear image of one plane 

Spatial Resolution 

Study of the resolution of a computer tomograph, 10:28794 

(R;DE) 
COMPUTERS 


See also DIGITAL COMPUTERS 
MICROPROCESSORS 


Artificial Intelligence 
Chemical applications of artificial intelligence, 10:28216 
(RA;US) 
CONCENTRATING COLLECTORS 
See also TOWER FOCUS COLLECTORS 
Fabrication 
Focusing solar collector and method for manufacturing same, 
10:27301 (P;US) 
CONCENTRATIONS (RADIONUCLIDES) 
See RADIOACTIVITY 
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CONCENTRATOR SOLAR CELLS 
Prior to July, 1979 SOLAR CELLS or specific solar cells 
descriptors and SOLAR CONCENTRATORS were used to 
index this concept. 


Low-cost high-performance silicon concentrator cells, 10:27154 
(R;US) 
Fabrication 
Low-cost high-performance silicon concentrator cells, 10:27154 
(R;US) 
CONCRETES 
Half-Thickness 
Primary and leakage radiation calculations at 6, 10 and 25 
MeV, 10:29358 (J;GB) 


Radiolysis of concrete, 10:26919 (R;SE) 
CONDENSATES 
Regeneration 
Characterization of steam cycle chemistry at Southern 
California Edison steam plants. Final report, 10:27369 
(R;US) 
CONDENSED AROMATICS 


See also ANTHRACENE 
BENZOPYRENE 


Separation of aromatic hydrocarbons using bonded-phase 
charge-transfer liquid chromatography, 10:28175 (J;US) 
CONDENSERS (ELECTRIC) 
See CAPACITORS 
CONDUCTIVITY (THERMAL) 
See THERMAL CONDUCTIVITY 
CONING 
See CHANNELING 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSTRUCTION 


§.911: a bill to authorize appropriations for the Department of 
Energy for national security programs for fiscal year 1986 
and fiscal year 1987, and for other purposes. Introduced in 
the Senate of the United States, Ninety-Ninth Congress, 
First Session, April 16, 1985, 10:28673 (B;US) 

CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTAINED EXPLOSIONS 
Prediction Equations 

Explosive containment study (Predict quasi-static pressure for 
non-vented LX-13 detonations in small containers), 10:28657 
(R;US) 

CONTAINERS 


See also CAPSULES 
PRESSURE VESSELS 
TANKS 


Casting 
Centrifugal castings of stainless steel spiked with radioactive 
tracers, 10:26895 (R;US) 
Corrosion 
Geologic isolation of nuclear waste: Corrosion concerns, 
10:26927 (BA;US) 
Design 
Explosive containment study, 10:28657 (R;US) 
Fabrication 
Corrosion resistant storage container for radioactive material, 
10:26926 (P;US) 
Materials 
Explosive containment study, 10:28657 (R;US) 
Materials Testing 
Geologic isolation of nuclear waste: Corrosion concerns, 
10:26927 (BA;US) 
Selection of candidate canister materials for high-level nuclear 
waste containment in a tuff repository, 10:26928 (BA;US) 


Inert Atmosphere 


Metallography 
Centrifugal castings of stainless steel spiked with radioactive 
tracers, 10:26895 (R;US) 
Stress Corrosion 
Selection of candidate canister materials for high-level nuclear 
waste containment in a tuff repository, 10:26928 (BA;US) 
CONTAINMENT BUILDINGS 
Activity Levels 
ee en ae 
parison between measurements and TRIPOLI-2 
sales 10:27495 (R;FR) 
Dynamic Loads 
Adaptive contact elements for three-dimensional fluid-structure 
interfaces, 10:27533 (R;US) 
Fluid-Structure Interactions 
Adaptive contact elements for three-dimensional fluid-structure 
interfaces, 10:27533 (R;US) 
Inert Ai 
Mitigation effects of continuously pressurized, partially inerted 
containment building ieee 10:27499 (RA;US) 
Liners 


Effects of post-LOCA conditions on a protective coating 
(paint) for the Nuclear Power Industry, 10:27687 (R;US) 
CONTAINMENT SPRAY SYSTEMS 
Corrosion 
Hydrogen generation from aluminium corrosion in reactor 
containment spray solutions, 10:27604 (RA;US) 


Sprays 
Vaporization of sprays in superheated atmospheres, 10:27506 
(RA;US) 
CONTAINMENT 
See also CONTAINMENT SPRAY SYSTEMS 
Controlled Atmospheres 

Application of COBRA-NC to hydrogen transport, 10:27607 
(RA;US) 

Application of the TEMPEST computer code for simulating 
hydrogen distribution in model containment structures, 
10:27608 (RA;US) 

Development of mixing analysis computer code on behavior of 
hydrogen in subcom; ted containment vessel after loss 
of coolant accidents, 10:27609 (RA;US) 

Regulatory perspectives on hydrogen control for degraded 
core accidents, 10:27584 (RA;US) 

Review of recent experiments at WNRE on hydrogen 
combustion, 10:27612 (RA;US) 

Corrosion 

Corrosion of aluminum and zinc in containment following a 
LOCA and potential for precipitation of corrosion products 
in the sump, 10:27602 (RA;US) 

Importance of temperature, pH, and boric acid concentration 
on rates of hydrogen production from galvanized steel 
corrosion, 10:27603 (RA;US) 


Remarks on regulatory issues of maintaining containment 
integrity, 10:27502 (RA;US) 
Loads 


Probability based load combinations, 10:27644 (RA;US) 
Gas Flow 
HMS: a model for h 
containments, 10:27606 (RA;US) 
Recent improvements in the RALOC code, 10:27605 (RA;US) 
Turbulent condensation in the presence of a 
gas, 10:27507 (RA;US) 
Heat Transfer 
Turbulent condensation in the presence of a noncondensible 
gas, 10:27507 (RA;US) 
Hydrogen 
Development and testing of hydrogen ignition devices, 
10:27516 (RA;US) 
HMS: a model for hy i 
containments, 10:27606 (RA;US) 
Technical evaluation of a post-accident CO; inerting hydrogen 
control system, 10:27508 (RA;US) 


Inert 
post-accident CO: inerting hydrogen 


studies in LWR 


studies in LWR 


Atmosphere 
Technical evaluation of a 
control system, 10:27508 (RA;US) 





CONTAINMENT SYSTEMS 
Pressure Suppression 


Pressure Suppression 
BWR Mark III pressure suppression containment response to 
hydrogen deflagration, 10:27594 (RA;US) 


Probability based load combinations, 10:27644 (RA;US) 
Static Loads 
Probability based load combinations, 10:27644 (RA;US) 
CONTAMINATION 
Indicators 

Trees as indicators of subterranean migration of tritium from a 
shallow land radioactive waste disposal site, 10:26939 
(RA;US) 


Classification of water quality according to Czechoslovak State 
Standard 83 0602 with respect to radioactivity, 10:28757 
(RA;CS;In Czech) 

CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 


pact statement: proposed St. George 
Basin Sale 89. Volume II, 10:26782 (R;US) 

Final environmental impact statement: proposed St. George 
Basin Sale 89. Volume I, 10:26781 (R;US) 

Geology report: proposed North Atlantic OCS oil and gas 
lease sale 96, 10:26775 (R;US) 

Gulf of Mexico summary report. Outer Continental Shelf oil 
and gas activities in the Gulf of Mexico and their onshore 
impacts, 10:26776 (R;US) 

Oilspill risk analysis for the Gulf of Alaska/Cook Inlet lease 
offering (October 1984), 10:26786 (R;US) 

Oilspill risk analysis for the Southern California lease offering 
(February 1984), 10:26785 (R;US) 

Outer Continental Shelf Oil and Gas Leasing and Production 
Program. Annual report, fiscal year 1984, 10:26778 (R;US) 

Oil Spills 

Oilspill risk analysis for the Southern California lease offering 

(February 1984), 10:26785 (R;US) 


pact statement: proposed St. George 
Basin Sale 89. Volume II, 10:26782 (R;US) 

Final environmental im statement: proposed St. George 
Basin Sale 89. Volume I, 10:26781 (R;US) 

Geology report: proposed North Atlantic OCS oil and gas 
lease sale 96, 10:26775 (R;US) 

Gulf of Mexico summary report. Outer Continental Shelf oil 
and gas activities in the Gulf of Mexico and their onshore 
impacts, 10:26776 (R;US) 

Oilspill risk analysis for the Gulf of Alaska/Cook Inlet lease 
offering (October 1984), 10:26786 (R;US) 

Oilspill risk analysis for the Southern California lease offering 
(February 1984), 10:26785 (R;US) 

Outer Continental Shelf Oil and Gas Leasing and Production 
Program. Annual report, fiscal year 1984, 10:26778 (R;US) 

Resource Development 

Final environmental impact statement: proposed St. George 
Basin Sale 89. Volume II, 10:26782 (R;US) 

Final environmental im statement: proposed St. George 
Basin Sale 89. Volume I, 10:26781 (R;US) 

CONTRACT ADMINISTRATION 
See CONTRACT MANAGEMENT 
CONTRACT MANAGEMENT 

Prior to March 1983 this concept was indexed to PROGRAM 
MANAGEMENT. 

Analyzing performance of small projects using URS and 
PMAS. Information pamphlet (Uniform Reporting System; 
Performance Measurement Analysis System), 10:29586 
(R;US) 

CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ROOMS 
Display Devices 
Design tools for computer-generated display of information to 
operators, 10:27682 (RA;US) 
CONTROL SYSTEMS 
For automated processes including feedback. 
See also COMPUTERIZED CONTROL SYSTEMS 
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ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 


Simulation 
Simulation of automatic control of MFTF-B neutral beams, 
10:29553 (R;US) 
Systems Analysis 
Opinion of experts in the assessment of reliability in nuclear 
power plant operation. Inventory and evaluation of methods, 
10:27477 (R;SE;In Swedish) 
CONVECTIVE LOOP HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
COOK INLET 
See GULF OF ALASKA 
COOKING 
See FOOD PROCESSING 
COOLANTS 
See also specific coolant materials. 
Flow Rate 
In-core coolant flow monitoring of pressurized water reactors 
using temperature and neutron noise, 10:27648 (RA;US) 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING TOWER PACKING GRIDS 
See PACKINGS 
COOLING TOWERS 
See also NATURAL DRAFT COOLING TOWERS 
Droplets 
Recirculation of entrained cooling water in cooling tower cells 
with induced draft fans, 10:27374 (R;DE;In German) 
Entrainment 
Recirculation of entrained cooling water in cooling tower cells 
with induced draft fans, 10:27374 (R;DE;In German) 
Performance 
Gasifier wastewater treatment: phase I cooling tower 
assessment, 10:26682 (J;US) 
Repair 
Restoration and repair of 30-year old cooling towers at the 
Paducah Gaseous Diffusion Plant, Phase I. Draft 1, 10:26824 
(R;US) 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COPEPODS 
Animal Growth 
Mass-scaled rates of respiration and intrinsic growth in very 
small invertebrates, 10:28748 (J;DE) 
Respiration 
Mass-scaled rates of respiration and intrinsic growth in very 
small invertebrates, 10:28748 (J;DE) 
COPPER 


Effect of annealing and electron irradiation on the internal 
friction in copper in the kHz range, 10:28027 (R;DE;In 
German) 

Biological Accumulation 

Analysis of sediments and soils for chemical contamination for 
the design of US Navy homeport facility at East Waterway 
of Everett Harbor, Washington. Final report (Macoma 
inquinata; Mytilus edulis), 10:28763 (R;US) 

Catalytic Effects 

In-situ characterization of adsorbed species on methanol 

synthesis catalysts by FT-IR spectroscopy, 10:27036 (D;US) 
Deposition 

Modification of the grain size of sputtered copper with 
additions of oxygen, krypton, silver, or yttrium, 10:28049 
(R;US) 

Structural and electronic trends in the growth of Cu 
overlayers on the Nb(110) surface, 10:28058 (J;US) 

Emission Spectroscopy 

Direct determination of metals in organic matrices by 
inductively coupled plasma-atomic emission spectrometry 
(ICP-AES), 10:28205 (R;US) 
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Preparation of immission dust samples for the analysis of toxic 
substances in dust by atomic emission spectroscopy with 
inductively coupled plasma, 10:28700 (R;DE;In German) 

Erosion 

Erosion tests of materials by energetic particle beams, 10:29533 

(R;US) 
Internal Friction 

Effect of annealing and electron irradiation on the internal 
friction in copper in the kHz range, 10:28027 (R;DE;In 
German) 

Physical Radiation Effects 

Defect production and recovery in fcc metals irradiated at 4.2 
K, 10:28056 (R;US) 

Effect of annealing and electron irradiation on the internal 
friction in copper in the kHz range, 10:28027 (R;DE;In 
German) 

Pitting Corrosion 

Studies in pitting corrosion on archaeological bronzes. Copper, 

10:28053 (R;SE) 
Positrons 

Materials characterization with intense positron beams, 

10:29023 (R;US) 
Sintering 
Rearrangement during sintering of two-dimensional arrays of 
spheres, 10:28041 (R;US) 
Solvent Extraction 
Separations chemistry, 10:28169 (RA;US) 
Sputtering 

Modification of the grain size of sputtered copper with 
additions of oxygen, krypton, silver, or yttrium, 10:28049 
(R;US) 

Structural Chemical Analysis 
X-ray spectroscopy of solids under pressure. Annual technical 
progress report, August 1984-July 1985, 10:28119 (R;US) 
Synergism 
Separations chemistry, 10:28169 (RA;US) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
Physical Radiation Effects 

Radiation damage and enhanced short range ordering in 

amorphous CusoTiso, 10:28016 (R;FR) 
COPPER BASE ALLOYS 
Corrosion 

Comparative study of the behaviour of metals in geothermal 

environment, 10:27321 (R;FR;In French) 
Domain Structure 

Nuclear and magnetic domains revealed by Small Angle 
Neutron Scattering (S.A.N.S.) in sputtered amorphous 
alloys, 10:28012 (R;FR) 

COPPER OXIDES 
Excitons 

Time-resolved and infrared spectroscopy of excitons. Final 

report, July 1981-May 1984, 10:28117 (R;US) 
COPPER SULFIDES 
Phase Diagrams 

Model for the structural transitions in Cusub(x)Mo¢Ss, 10:28185 

(R;IT) 
Structural Models 

Model for the structural transitions in Cusub(x)Mo¢Ss, 10:28185 

(R;IT) 
COPPER VAPOR LASERS 
See GAS LASERS 
CORES (REACTOR) 
See REACTOR CORES 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 


See AGRICULTURAL WASTES 
MAIZE 


CORNEA 
Injuries 
Corneal damage induced by pulsed CO: laser radiation, 
10:28904 (J;GB) 
CORONA (SOLAR) 
See SOLAR CORONA 


CORROSION 
Chemical Reaction Kinetics 
High temperature corrosion mechanisms in coal gasification, 
10:28075 (BA;US) 
CORROSION RESISTANT ALLOYS 
See also STAINLESS STEELS 
Comparative Evaluations 
High temperature corrosion mechanisms in coal gasification, 
10:28075 (BA;US) 
Materials Testing 
1100-1500°F corrosion of turbine materials following long term 
exposure to the effluent from an experimental PFBC, 
10:28355 (BA;US) 
Performance Testing 
1100-1500°F corrosion of turbine materials following long term 
exposure to the effluent from an experimental PFBC, 
10:28355 (BA;US) 
COSMIC DUST 
Interpretation of the far-infrared emission from our external 
galaxies, 10:28983 (R;DE) 
Accretion Disks 
Circumstellar dust disks around young stars, 10:28977 (R;US) 
Cosmochemistry 
Interstellar grain mantles, 10:28978 (R;US) 
Infrared Spectra 
Dust reradiation from NGC 6946, 10:28980 (R;US) 
COSMIC GAMMA SOURCES 
Extreme Ultraviolet Radiation 
Plasma radiation during gamma-ray bursts, 10:28990 (J;GB) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
From sources other than the sun; not for SOLAR RADIATION. 
Acceleration 
Stochastic Fermi acceleration and the origin of cosmic rays, 
10:28993 (J;US) 
Isotope Ratio 
Nuclear fragmentation cross sections and cosmic ray source 
abundances, 10:28992 (J;US) 


Stochastic Fermi acceleration and the origin of cosmic rays, 
10:28993 (J;US) 
COSMIC RAY SOURCES 


See also COSMIC GAMMA SOURCES 
Abundance 
Nuclear fragmentation cross sections and cosmic ray source 
abundances, 10:28992 (J;US) 
COSMOLOGICAL MODELS 
Dynamics 
Vacuum tension effects on the evolution of domain walls in the 
early universe, 10:28935 (R;IT) 
Reviews 
Progress in particle physics and modern cosmology, 10:28937 
(R;SU) 
Stochastic Processes 
Stochasticity in relativistic cosmology, 10:28934 (R;IT) 
COULOMB SCATTERING 
Three-Body Problem 
Elastic scattering processes in the three-particle system with 
coulomb interaction, 10:29014 (R;SU;In Russian) 
COUNTERFLOW COOLING TOWERS 
See COOLING TOWERS 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
CP INVARIANCE 
Effects of CP violation in SU(2)/sub L/ x SU(2)/sub R/ x 
U(1) electroweak models, 10:29172 (R;US) 
Heavy quarks and CP: Moriond 1985, 10:29071 (R;US) 
Strong and weak CP violation at LEAR, 10:29168 (R;CH) 
CRACK GROWTH 
See CRACK PROPAGATION 





CRACK PROPAGATION 
Measuring Methods 


CRACK PROPAGATION 
Thresholds for fatigue crack propagation: questions and 
anomalies, 10:28040 (R;US) 
Measuring Methods 
Inductive method for automatic recording of crack 
propagation, 10:28322 (R;DE;In German) 


CRACKS 
force on the dislocation near a finite length crack tip, 
10:29031 (R;IT) 
Interaction of a dislocation with a crack, 10:29032 (R;IT) 
Critical Flow 
Critical flow through pipe cracks and for small breaks with 
stratified upstream region, 10:27625 (RA;US) 
Two-Phase Flow 
Critical flow through pipe cracks and for small breaks with 
stratified upstream region, 10:27625 (RA;US) 
CREDITS 
See FINANCIAL DATA 
CREEKS 
See STREAMS 
CRESOLS 
Enthalpy 
Enthalpy and phase behavior of coal derived liquid mixtures. 
Technical progress report, October-December 1984, 
10:26644 (R;US) 
Phase Studies 
Enthalpy and phase behavior of coal derived liquid mixtures. 
Technical report, October-December 1984, 
10:26644 (R;US) 
CRESYLIC ACID 


Transient critical heat flux modeling, 10:27628 (RA;US) 
CRITICALITY 
Monte Carlo Method 
Estimation of bias in Monte Carlo criticality calculations, 
10:27461 (RA;IL) 
CRITICALITY ACCIDENTS 


See CRITICALITY 
RADIATION ACCIDENTS 


CROPS 
Irrigation 
Deficit irrigation feasibility study and demonstration project, 
10:27952 (R;US) 


Review of the effects of fugitive coal dust on biotic and non- 
biotic systems, 10:26685 (R;NL;In Dutch) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CROSSFLOW COOLING TOWERS 
See COOLING TOWERS 
CROWN ETHERS 
See POLYETHYLENE GLYCOLS 
CRUDE CARRIERS 
See TANKER SHIPS 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
See also COPEPODS 
Life Cycle 
Life history of the sand-beach amphipod Dogielinotus loquax 
(Crustacea:Dogielinotidae) from the outer Coast of 
Washington, USA, 10:28723 (J;DE) 
Dynamics 


Life history of the sand-beach amphipod Dogielinotus loquax 
(Crustacea:Dogielinotidae) from the outer Coast of 
Washington, USA, 10:28723 (J;DE) 

CRYSTAL DEFECTS 
See also POINT DEFECTS 


Laser annealing of ion-implanted semiconductors, 10:28138 
(R;US) 


Materials analysis by ion backscattering and channeling. 
Materials modification by ion irradiation and 
implementation, 10:28038 (R;DE) 
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CRYSTAL GROWTH 
Effect of growth rate on interface morphology, 10:27083 
(RA;US) 
CRYSTAL LATTICES 
See also CUBIC LATTICES 
Electric Fields 
Nonequilibrium phase transition in stochastic lattice : 
Simulation of a three-dimensional system, 10:29392 (J;US) 
Gases 
Nonequilibrium phase transition in stochastic lattice ¢ 
Simulation of a three-dimensional system, 10:29392 (J;US) 
Order Parameters 
Quantum fluctuation of the order parameter in polyacetylene, 
10:29035 (R;IT) 
Quasi-Elastic Scattering 
Generalized diffusion and quasi-elastic scattering widths in 
two-dimensional systems, 10:29036 (R;IT) 
CRYSTAL RIVER-3 REACTOR 
Citrus, Florida, USA 
Loss of Coolant 
Research related to reactor vessel head vent exemption: core 
cooling by natural circulation and feed/bleed in the presence 
of non-condensables, 10:27621 (RA;US) 
Reactor Safety 
Research related to reactor vessel head vent exemption: core 
cooling by natural circulation and feed/bleed in the presence 
of non-condensables, 10:27621 (RA;US) 
CRYSTALLINE ROCKS 


See IGNEOUS ROCKS 
METAMORPHIC ROCKS 


CRYSTALLIZATION 
Density 
Density-wave theory of classical Wigner crystallization, 
10:29038 (R;IT) 
Transport Theory 
Transport processes in dendritic crystallization, 10:27080 
(RA;US) 
Wave Functions 
Density-wave theory of classical Wigner crystallization, 
10:29038 (R;IT) 
CRYSTALS 


See also DENDRITES 
LIQUID CRYSTALS 


Electrons 
Localized electronic states: the small radius potential 
approximation, 10:29040 (R;IT) 
Energy Levels 
Localized electronic states: the small radius potential 
approximation, 10:29040 (R;IT) 
Surface states in one-dimensional chain of atoms, 10:29042 
(R;IT) 
Visible Radiation 
Light scattering from crystals, glasses and liquids, 10:28126 
(R;IT) 
CTX SPHEROMAK 
Research Programs 
Los Alamos Spheromak Program, 10:29552 (R;US) 
CUBIC LATTICES 
Radicals 
Random dimer filling of lattices: Three-dimensional application 
to free radical recombination kinetics, 10:29443 (J;US) 
CURIUM 248 
Integral Cross Sections 
Nuclear data evaluation of curium-248 and plutonium-242, 
10:29300 (RA;IL) 
Nuclear Data Collections 
Nuclear data evaluation of curium-248 and plutonium-242, 
10:29300 (RA;IL) 
CURRENT-DRIVE HEATING 
Lower hybrid heating, current drive and ion cyclotron heating 
experiments on Alcator C and Versator II tokamaks, 
10:29518 (BA;XA) 
Laser-Radiation Heating 
Employment of plasma-beat waves in stochastic current drive, 
10:29462 (R;FR) 
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CUTTING TOOLS 
Design 
Portable cutting apparatus, 10:28281 (P;US) 


US Bureau of Mines coal cutting research at TCRC for dust 
and energy reduction, 10:26709 (RA;XE) 
CYANOBACTERIA 
Genetic 
Genetic engineering 
10:26989 (RA;US) 
CYCLOTRONS 
See also ISOCHRONOUS CYCLOTRONS 
MICROTRONS 
Neutron Beams 
Radiation field characteristics of U-120 M cyclotron neutron 
beam at UJF Rez, 10:28468 (RA;CS;In Czech) 


of hydrogen evolution in blue-green algae, 


RF Systems 
Critical features of RF systems for large cyclotrons, 10:28364 
(R;FR) 
CYLINDERS 
Objects of cylindrical shape. For containers see headings such as 
GAS CYLINDERS. 
Deformation 
Computation of buckling of imperfect cylinder under axial 
compression, 10:27467 (R;FR) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
WWR-C REACTOR 
See WWR-S-PRAGUE REACTOR 
CZECHOSLOVAKIA 
Space Heating 
Efficient electricity consumption for space heating in 
Czechoslovakia. Session 1c N.1.13, 10:27849 (R;SE;In 
German) 


D MESONS 
Prior to Jan. 1985 this information was indexed with the 
descriptor D-1865 RESONANCES. 
Particle Decay 
Study of charmed vector meson production by antineutrinos, 
10:29078 (R;SU) 
Production 


Prompt neutrino results from Fermilab, 10:29092 (J;US) 
Study of charmed vector meson production by antineutrinos, 
10:29078 (R;SU) 


Decay 

Bubble chamber experiments on charmed particle lifetimes, 

10:29100 (J;US) 
Weak Particle Decay 
Observations of new Cabibbo suppressed decays of the D 
meson, 10:29070 (R;US) 

D* PLUS RESONANCES 

See D-2007 RESONANCES 
D* ZERO RESONANCES 

See D-2007 RESONANCES 
D-1865 RESONANCES 

See D MESONS 
D-2007 RESONANCES 

Particle Production 
Recent results from MARK II at PEP, 10:29099 (J;US) 

DATA ACQUISITION SYSTEMS 

Site handbook: data acquisition system information, Security 
State Bank, Wells, Minnesota, 10:27236 (R;US) 

Site handbook: data acquisition system information, passive 
solar retrofit Automobile Maintenance Facility, City of 
Philadelphia, 10:27241 (R;US) 

Site handbook: data acquisition system information, 
Community United Methodist Church, Columbia, Missouri, 
10:27242 (R;US) 


Computer network that assists in the planning, execution and 
evaluation of in-reactor experiments, 10:27536 (R;US) 


DECONTAMINATION 


Installation 
Field instrumentation checks for commercial buildings data 
systems. Final report, 10:27231 (R;US) 
Operation 
Field instrumentation checks for commercial buildings data 
systems. Final report, 10:27231 (R;US) 
DATA BASE MANAGEMENT 
Codes 
DATATRAN: a data base management and executive 
computer code system. Volume 4. Applications manual, 
10:27543 (R;US) 
DATA DISPLAY DEVICES 
See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 
See DISPLAY DEVICES 
DATA PROCESSING 
Manipulation of unit facts. 
See also SPECTRA UNFOLDING 
Information Retrieval 
Modified dynamic hashing, 10:29601 (R;US) 
Monte Carlo Method 
Preparation of input data for electron bremsstrahlung studies 
by Monte Carlo method, 10:29346 (RA;CS;In Czech) 
DATA PROCESSORS 
See DIGITAL COMPUTERS 
DATA TRANSMISSION SYSTEMS 
Physical Radiation Effects 
Neyman-Pearson and Bayes interval estimates for sampling by 
attributes, 10:28633 (J;US) 
DATA-FLOW PROCESSING 
Fortran-oriented software tools research, 10:29595 (R;US) 
D-D REACTORS 
Breeding Blankets 
High energy-multiplication blanket concepts for D-D fusion 
reactors, 10:29547 (RA;IL) 
DDT 
Accumulation 
Analysis of sediments and soils for chemical contamination for 
the design of US Navy homeport facility at East Waterway 
of Everett Harbor, Washington. Final 
inquinata; Mytilus edulis), 10:28763 (R;US) 


See FINANCIAL DATA 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECAHYDRONAPHTHALENE 
See DECALIN 
DECALIN 
Yields 
New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, October-December 
1984, 10:26602 (R;US) 
DECANE 
Solvent Properties 
Evaluation of rotating disc contactor for deashing. Final 
report, 10:26618 (R;US) 
DECAY HEAT REMOVAL 
See AFTER-HEAT REMOVAL 
DECHANNELING 
See CHANNELING 
DECIDUOUS TREES 
See TREES 
DECISION TREE ANALYSIS 
Real Time Systems 
Real-time multiparameter pulse processing with decision tables, 
10:28597 (R;US) 2 
DECOMMISSIONING 
Safety 


oe Decontamination and Decommissioning Safety 
gram: problems and solutions, 10:26963 (R;US) 
DECONTAMINATION 
Liquid Wastes 
Regeneration of spent oxalic acid based decontamination 
solutions, 10:28242 (RA;CS;In Czech) 





Radiation Doses 
Effectiveness and safety aspects of selected decontamination 
methods for LWRs, 10:27672 (RA;US) 
Radioactive Wastes 
Impacts of decontamination of LWRs on solidification and 
waste disposal, 10:27671 (RA;US) 


Safety 
MRC-Mound Decontamination and Decommissioning Safety 
Program: problems and solutions, 10:26963 (RUS) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 
Charge Distribution 
Semi-classical phase space approach for the charge 
equilibration fluctuations in heavy ion reactions, 10:29314 
(R;FR) 
Correlations 
Proton-proton correlations and their interpretation, 10:29287 
(RA;DE) 
Fusion Reactions 
Fusion and reseparation: dissipative collision mechanisms 
between nuclei at energies below 15 MeV.A, 10:29328 
(R;FR;In French) 
Lectures 
Basic features of compound and deep inelastic reactions, 
10:29315 (R;FR) 
Reviews 
Fusion and reseparation: dissipative collision mechanisms 
between nuclei at energies below 15 MeV.A, 10:29328 


New O(6) region near A = 130 and the interplay of triaxiality 
and gamma-softness in the IBA, 10:29305 (R;US) 
DEHPA 
See HDEHP 
DEHYDROGENASES 
See OXIDOREDUCTASES 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELTA RESONANCES (MESON) 
See MESON RESONANCES 
DELTA-3230 RESONANCES 
Particle Production 
Two-particle lepton-nucleon processes in dual QCD approach, 
10:29127 (R;SU;In Russian) 


Decontamination 
Cleanup of TMI-2 demineralizer resins, 10:27527 (R;US) 
DENDRITES 


Transport processes in dendritic crystallization, 10:27080 
(RA;US) 
DENDRITIC WEB GROWTH METHOD 


Simulation 

Control of thermal stress in dendritic web growth, 10:27094 

(RA;US) 
Thermal Stresses 

Control of thermal stress in dendritic web growth, 10:27094 

(RA;US) 
DENITRIFICATION 
Biological denitrification of nitrate wastes, 10:26861 (RA;US) 


Novel catalytic methods for heteroatom removal in coal liquids 
upgrading. Quarterly report No. 6, December 1, 1984-March 
1, 1985 (Effect of nucleophiles and acids on catalysis), 
10:26603 (R;US) 
DENMARK 
Biomass 
Long-term plan for research concerning use of biomass for 
power purposes, 10:27805 (R;DK;In Danish) 
Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 


Quarterly report on Phase 1 of a phase fraction meter for the 
Solvent Refined Coal (SRC1) facility at Wilsonville, 
Alabama, 10:26594 (R;US) 
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Calibration Standards 
Plating density standards. Final report, 10:28579 (R;US) 
Performance Testing 
Development of a three phase fraction meter. Quarterly report, 
February-May 1983, 10:26595 (R;US) 
Development of a three phase fraction meter. Quarterly report, 
June 1983-August 1983, 10:26593 (R;US) 
DENSITOMETERS 
Comparative Evaluations 
Radiation densitometry in tree-ring analysis: a review and 
procedure manual, 10:28891 (R;US) 
DENSITY (PLASMA) 
See PLASMA DENSITY 
DEOXYCYTIDINURIA 
See URINE 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DEPTH DOSE DISTRIBUTIONS 
Mathematical Models 
Therapeutical beams and their models, 10:28796 (RA;CS;In 
Czech) 
DEPTH DOSES 
See DEPTH DOSE DISTRIBUTIONS 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESTRUCTIVE TESTING 
Hot cracking of austenitic stainless steels: the debut of the 
Sigmajig, 10:28313 (R;US) 
DESULFURIZATION 
CSM plasma torch plant - plant specifications and expermental 
results. Session 2.1 N.2.1.6, 10:27902 (R;SE) 
DETECTION (RADIATION) 
See RADIATION DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DEUTERIUM 
Equations of State 
Pressure-volume-temperature relationships for normal 
deuterium between 18.7 and 21.0 K, 10:28152 (J;US) 
Isotope Effects 
Picosecond studies of excited state proton transfer reactions, 
10:28214 (R;US) 
Melting 
Pressure-volume-temperature relationships for normal 
deuterium between 18.7 and 21.0 K, 10:28152 (J;US) 
Phase Transformations 
Evidence for vitreous type orientational ordering in solid 
hydrogen and deuterium, 10:29006 (R;FR;In French) 
Quark Model 
Quark distributions of heavy atomic nuclei, 10:29231 (R;SU) 
Rydberg States 
Herzberg's impact on the physics of Rydberg states, 10:29027 
G;CA) 
Structure Functions 
Quark distributions of heavy atomic nuclei, 10:29231 (R;SU) 


Pressure-volume-temperature relationships for normal 
deuterium between 18.7 and 21.0 K, 10:28152 (J;US) 
DEUTERIUM IONS 
Theoretical studies of kinetic mechanisms of negative-ion 
formation in plasmas. Annual technical report, 1 June 1983-1 
June 1984, 10:29452 (R;US) 
Polarization 
Polarization of fast particle beams by collisional pumping, 
10:29570 (P;US) 
DEUTERIUM TARGET 
Electron Reactions 
Deep inelastic electronuclear research at the 700 MeV Saclay 
linac (ALS), 10:29226 (R;FR) 
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Muon Reactions 
Quark distributions of heavy atomic nuclei, 10:29231 (R;SU) 
Neutrino Reactions 
Observation of EMC-effect in anti vNe-interactions, 10:29247 
(TJ;DE) 
Triton Reactions 
Calculation of neutron detection efficiency in the experiments 
on the study of synthesis reactions ttsub(u) + *He+2n+p- 
and dtsub() — ‘He + n + p, 10:29232 (R;SU;In Russian) 
DEUTERON REACTIONS 
Bibli 
Bibliography and index for nuclear reactions among light 
charged particles. Volume 26, 10:29240 (R;US) 
Breakup Reactions 
Mechanism of break-up reactions of light ions at non- 
relativistic energies, 10:29324 (RA;DE) 
Neutron-proton correlations from the break-up of deuterons on 
197 Au near the Coulomb barrier, 10:29288 (RA;DE) 
Elastic Scattering 
Analyzing power T20 measurement of backscattering d.p. in 
the A resonance excitation range and theoretical analysis of 
this reaction, 10:29227 (R;FR;In French) 
Particle Production 
Search of narrow properties in effective mass spectra of two 
and three protons using the technique of two-meter propane 
chamber, 10:29080 (R;SU;In Russian) 
Pickup Reactions 
Valence and inner proton hole states in °’T1 via the (d,*He) 
reaction at 108 MeV, 10:29289 (R;FR) 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEUTERONS 
Nuclear Magnetic Moments 
Relativistic correction to the deuteron magnetic moment and 
angular condition, 10:29230 (R;SU) 
Slowing-Down 
Determination of the neutron energy straggling of the 14 MeV 
neutron generator, 10:28546 (RA;IL) 
DEVICES 
See EQUIPMENT 
DEVONIAN SHALES 
See BLACK SHALES 
DEXTRIN 
Electronic Structure 
Flip-flop hydrogen bonding in a partially disordered system, 
10:28225 (J;GB) 
DI-2-ETHYLHEXYLPHOSPHORIC ACID 
See HDEHP 
DIAGNOSTIC TECHNIQUES 
See also BIOMEDICAL RADIOGRAPHY 
Pattern Recognition 
Automatic diagnostic methods of nuclear reactor collected 
signals, 10:27478 (R;FR;In French) 
Nuclear and thermal power plant components monitoring by 
pattern recognition methods, 10:27479 (R;FR;In French) 
DIAL PAINTERS 
Leukemia 
U.K. radium luminiser survey, 10:28830 (RA;DE) 
Radiation Doses 
Tissue concentration and radiation dose from 7**Ra in a case of 
continuous incorporation over 11 years in luminous paint 
industry, 10:28846 (RA;DE) 
DIAMONDS 
Charged-Particle Transport 
Frequency measuring of the phonon electromagnetic 
conversion on the 1035 MeV positrons in diamond, 10:29350 
(R;SU;In Russian) 
Fluorination 
Direct fluorination of diamond, graphite and various 
amorphous carbons, 10:28196 (J;US) 
DIAPHORASE 
Electron Spin Resonance 
Flavoproteins in sulfur metabolism, 10:28780 (BA;US) 
DIAPHORASES 
See DIAPHORASE 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 


DIATOMS 
(Algae of the class Bacillariophyceae.) 


Populations 
Persistent blooms of surf diatoms (Bacillariophyceae) along the 
Pacific coast, USA. II. Patterns of distribution of diatom 
species along Oregon and Washington beaches (1977 and 
1978), 10:28747 (J;CA) 
DIAZO COMPOUNDS 
Chemical Reactions 
Chemical separation, purification and identification of EOR- 
active compounds in water soluble petroleum sulfonates. 
Final progress report, 10:26765 (R;US) 
DIBARYON RESONANCES 
Bag Model 
Investigating the properties of six-quark bag by means of P- 
matrix, 10:29139 (R;SU) 
D States 
Investigating the properties of six-quark bag by means of P- 
matrix, 10:29139 (R;SU) 
P States 
Investigating the properties of six-quark bag by means of P- 
matrix, 10:29139 (R;SU) 
Particle Production 
Search of narrow properties in effective mass spectra of two 
and three protons using the technique of two-meter propane 
chamber, 10:29080 (R;SU;In Russian) 
S States 
Investigating the properties of six-quark bag by means of P- 
matrix, 10:29139 (R;SU) 
DIBORANE 
See BORANES 
DICHLORODIPHENYLTRICHLOROETHANE 
See DDT 
DIELECTRIC TRACK DETECTORS 
Performance 
Use of CR-39 plastic detector for the detection and 
identification of ions with 2 <= Z <= 5, 10:28617 (R;SU) 
DIESEL ENGINES 
Fuel Economy 
Positive displacement compounding of a heavy duty diesel 
engine, 10:27979 (R;US) 
Fuel Injection Systems 
Study of diesel-spray characteristics at high injection. Final 
report, 10:27982 (R;US) 
Fuel Slurries 
Coal slurry ignition in a diesel engine simulator, 10:27981 
(R;US) 
Fuel Substitution 
Coal slurry fuels for diesel engines, 10:26744 (RA;US) 
Hazards 


Overspeed protection for mine diesels. A literature review. 
Information Circular/1984, 10:26752 (R;US) 
Performance 
Microprocessor based speed governing of diesel engines used 
in mobile applications for best all-round performance, 
10:27976 (R;IN) 
Speed Regulators 
Microprocessor based speed governing of diesel engines used 
in mobile applications for best all-round performance, 
10:27976 (R;IN) 
DIESEL FUELS 
Biosynthesis 
Diesel fuel from biomass, 10:27018 (BA;US) 
Sprays 
Study of diesel-spray characteristics at high injection. Final 
report, 10:27982 (R;US) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIETHYL ETHER 
See ETHYL ETHER 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 
See also NEUTRON DIFFUSION EQUATION 





DIFFERENTIAL EQUATIONS 
Computer Codes 


Computer Codes 
DEPAC - design of a user oriented package of ODE solvers, 
10:29605 (R;US) 
Iterative Methods 
Some topics in matrix iterative analysis, 10:29445 (R;IN) 
Numerical Solution 

DEPAC - design of a user oriented package of ODE solvers, 
10:29605 (R;US) 

Discretization errors of perturbation numerical methods for 
initial value problems in ordinary differential equations, 
10:29446 (R;RO) 

Some topics in matrix iterative analysis, 10:29445 (R;IN) 

DIFFRACTION GRATINGS 
See GRATINGS 
DIFFRACTION (X-RAY) 
See X-RAY DIFFRACTION 


Exact solution of a model for diffusion icles and 
longitudinal dispersion in packed beds, 10:28741 (R;SE) 
Mathematical Models 
External quality assurance for the Plume Model Validation and 
Development Project: Moderately Complex Terrain Site. 
Final report, 10:28691 (R;US) 
Quasi-Elastic Scattering 
Generalized diffusion and quasi-elastic scattering widths in 
two-dimensional systems, 10:29036 (R;IT) 
DIGESTER GAS 
See METHANE 
DIGESTIVE SYSTEM 
See also LIVER 
Radionuclide Kinetics 
Gut-related studies of radionuclide toxicity, 10:26966 (RA;US) 
DIGESTIVE SYSTEM DISEASES 
Diagnostic Techniques 
Duodenal x-ray diagnostics, 10:28791 (R;DE) 
DIGITAL COMPUTERS 
Meetings 
Large scale scientific computation: conference proceedings, 
10:29597 (R;US) 
DIMERIZATION 


Catalysts 
Mechanism of ruthenium-catalyzed linear dimerization of 
acrylonitrile, 10:28209 (RA;US) 


Magnetically insulated diode for generating pulsed neutron and 
gamma ray emissions, 10:26982 (P;US) 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIOXANE 
Solvent Properties 
Evaluation of rotating disc contactor for deashing. Final 
report, 10:26618 (R;US) 
1,4-DIOXANE 
See DIOXANE 
DIOXYETHYLENE ETHER 
See DIOXANE 
DIRAC EQUATION 
Eigenvalues 
Group-theoretic approach to the potential -(a/r)+Kr in the 
relativistic case, 10:29412 (R;IT) 
Nonlinear Problems 
Time decay for the solutions of a nonlinear Dirac equation in 
one space dimension, 10:29424 (R;DE) 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
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DIRECT CONTACT HEAT EXCHANGERS 
Stability 


Stability analysis of direct contact heat exchangers subject to 
system perturbations. Final report, Task 2, 10:27320 (R;US) 
DIRECT GAIN SYSTEMS 
Prior to September 1980 HEAT GAIN was used to index this 
concept. 
Computerized Simulation 
Performance prediction of direct gain passive solar buildings 
for Danish climate conditions, 10:27265 (R;DK) 
Data Acquisition Systems 
Site handbook: data acquisition system information, Johnson 
Controls, Inc. building, Salt Lake City, Utah, 10:27232 
(R;US) 
Performance 
Monitored heating season performance of the Mount Airy 
library building, 10:27229 (R;US) 
DISCRETE ORDINATE METHOD 
First collision source method for coupling Monte Carlo and 
discrete ordinates for localized source problems, 10:29353 
(R;US) 
Neutron Importance Function 
Recursive discrete ordinates (RSN) method for estimating 
importance function distributions, 10:27462 (RA;IL) 
Two-Dimensional Calculations 
Recursive discrete ordinates (RSN) method for estimating 
importance function distributions, 10:27462 (RA;IL) 
DISCRETE ORDINATES 
See DISCRETE ORDINATE METHOD 
DISINTEGRATION (FISSION) 
See FISSION 
DISLOCATIONS 
See also EDGE DISLOCATIONS 
Interaction of a dislocation with a crack, 10:29032 (R;IT) 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPLACEMENT GAGES 
Calibration Standards 
Improved coordinate measuring machine calibration and 
control, 10:28639 (R;US) 
Evaluation 
Evaluation of coordinate measuring machines. Final report, 
10:28638 (R;US) 
DISPLAY DEVICES 
See also INTERACTIVE DISPLAY DEVICES 
Radiation Hazards 
Radiations from display devices, 10:28906 (R;SE;In Swedish) 
DISSOLVED MATERIALS 
See SOLUTES 
DISSOLVED OXYGEN 
See OXYGEN 
DISSOLVERS 
Chemical Composition 
Determination of low chloride values in Rocky Flats scrub 
alloy solutions and other complex matrices, 10:26835 (R;US) 
Turbidity 
Determination of low chloride values in Rocky Flats scrub 
alloy solutions and other complex matrices, 10:26835 (R;US) 
DISTILLATES 
See also PETROLEUM DISTILLATES 


Screening 
Complex mixtures - relative potency matrix, 10:26759 (RA;US) 
Mutagen Screening 
Complex mixtures - relative potency matrix, 10:26759 (RA;US) 
DISTRIBUTION FACTOR (RAD DOSES) 
See SPATIAL DOSE DISTRIBUTIONS 
DIVERTORS 
Energy Absorption 
Divertor and edge plasma characteristics of beam-heated D- 
111 discharges, 10:29569 (BA;XA) 
DJIBOUTI 
Formerly AFARS AND ISSAS. Material published before 1981 
would be so indexed. 
Geothermal Ex; 
Geothermal field of Asal: synthesis of data, 10:27316 (R;FR;In 
French) 
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Geothermal Fields 
Study of the distribution of hydrothermal mineralizations met 
in geothermal wells at the Azores Islands (Sao Miguel) and 
at Djibouti (Asal). Geothermometric applications, 10:27333 
(R;FR;In French) 
DNA 


Spectra 
Soliton oscillations in DNA, 10:28773 (J;US) 
Genetic Radiation Effects 
Development of a recombinant DNA assay system for the 
detection of genetic change in astronauts’ cells, 10:28879 
(R;US) 
Solitons 


Soliton oscillations in DNA, 10:28773 (J;US) 
DOMESTIC SAFEGUARDS 
Recommendations 
Insider adversary study for the Office of Safeguards and 
Security: US Department of Energy. Final report, 10:26970 
(R;US) 
DOPED MATERIALS 


Z-contrast imaging and electron channeling analysis of dopants 
in semiconductors, 10:28116 (R;US) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE RA’ 


Design 
Wide-range radiation dose monitor, 10:28624 (P;US) 
Counters 


Proportional 
Wide-range radiation dose monitor, 10:28624 (P;US) 
DOSEMETERS 
Calibration 
Fabricate, calibrate, and test a dosimeter for integration into 
the CRRES (Combined Release and Radiation Effects 
Satellite). Scientific report No. 1, 1 September-31 August 
1982, 10:28577 (R;US) 


Blood irradiator development, 10:28170 (RA;US) 
Personnel electronic neutron dosimeter, 10:28621 (P;US) 
Radioactivation 
Neutron spectral characterization for the fifth Heavy Section 
Steel Technology (HSST) irradiation series: “neutronics 
calculations”. Volume 2, 10:27486 (R;US) 


Collection of abstracts. 6. national symposium on radiation 
dosimetry, 10:28605 (R;CS;In Czech and Slovak) 
DOUBLE BETA DECAY 
CP Invariance 
Effects of CP violation in SU(2)/sub L/ x SU(2)/sub R/ x 
U(1) electroweak models, 10:29172 (R;US) 
DOUBLE ENVELOPE BUILDINGS 
Passive Solar Cooling Systems 
Application of solar energy in dwellings and industry in space 
heating and cooling field, 10:27273 (R;FR;In French) 
Comfort 


Application of solar energy in dwellings and industry in space 
heating and cooling field, 10:27273 (R;FR;In French) 
DOUBLE SHELL HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
DOUBLE WALL HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Beam Injection Heating 
High-pressure plasma with high-power NBI heating in Doublet 
III, 10:29509 (BA;XA) 
Beta Ratio 
Tests of beta limits as a function of plasma shape in Doublet 
Ill, 10:29514 (BA;XA) 


Confinement Time 
Comparison of energy confinement in Doublet III limiter and 
divertor discharges with Ohmic, neutral beam and electron 
cyclotron heating, 10:29512 (BA;XA) 
Divertors 
Divertor and edge plasma characteristics of beam-heated D- 
111 discharges, 10:29569 (BA;XA) 
Energy Storage 
Comparison of energy confinement in Doublet III limiter and 
divertor discharges with Ohmic, neutral beam and electron 
cyclotron heating, 10:29512 (BA;XA) 


The performance of silicon-alloyed pyrolytic carbon coatings 
on fusion armor and limiter tiles, 10:29574 (BA;US) 
Neutral Atom Beam 
High-pressure plasma with high-power NBI heating in Doublet 
III, 10:29509 (BA;XA) 
Pellet Injection 
Improvement of beam-heated limiter discharges by continuous 
pellet fuelling in Doublet III, 10:29567 (BA;XA) 
Protective Coatings 
The performance of silicon-alloyed pyrolytic carbon coatings 
on fusion armor and limiter tiles, 10:29574 (BA;US) 
DRESDEN-2 REACTOR 
Morris, Illinois, USA 
Additions 
Radiological effects of hydrogen water chemistry, 10:27398 
(R;US) 
Radiation Doses 
Radiological effects of hydrogen water chemistry, 10:27398 


BWR pipe crack control using hydrogen water chemistry: 

status report on Dresden-2 program, 10:27683 (RA;US) 
Reactor Safety 

BWR pipe crack control using hydrogen water chemistry: 

status report on Dresden-2 program, 10:27683 (RA;US) 
DRIFT CHAMBERS 

System for acquisition and filtration of the data from a vertex 
detector on the base of drift chambers, 10:28602 (R;SU;In 
Russian) 


Design 
Hydrogen high pressure proportional drift detector, 10:28611 
(R;SU) 


Performance 
Hydrogen high pressure proportional drift detector, 10:28611 
(R;SU) 
Specifications 
Design study of a large cylindrical drift chamber, 10:28585 
(R;CH) 
DRILL BITS 
Performance Testing 
Geothermal COMPAX drill bit development. Final technical 
report, July 1, 1976-September 30, 1982, 10:27325 (R;US) 
DRILL HOLES 
See BOREHOLES 
DRILL SHIPS 
See SHIPS 
DRUGS 
See also RADIOPHARMACEUTICALS 


Irradiation of dried products, 10:28823 (R;DE;In German) 
Effects 


Radiosensitisation of hypoxic bacterial cells and animal tumors 
by membrane active drugs and hyperthermia-I. Progress 
report, April 1-December 1, 1983, 10:28821 (R;IN) 
Synthesis 
Bio-Organic Division progress report, 1980-1983, 10:28206 


22 MW coal-fired demonstration of dry SO/sub/2 scrubbing 
with sodium sorbent compounds, 10:26666 (RA;US) 
Evaluation 
Field evaluation of a utility spray dryer system. Final report 
(Spray dryer/fabric filter system), 10:26670 (R;US) 





DRY SCRUBBERS 
Performance Testing 


Performance Testing 

Evaluation of a 2.5-MW spray dryer/fabric filter SO. removal 
system, 10:26669 (R;US) 

Laboratory/bench scale testing and evaluation of APT Dry 
Plate Scrubber. Twentieth quarterly report, December 1, 
1984-February 28, 1985, 10:26658 (R;US) 

DRYOUT 
Heat Transfer 
UK studies of post-dryout heat transfer, 10:28307 (RA;US) 
Rewetting 
UK studies of post-dryout heat transfer, 10:28307 (RA;US) 
DRY-TYPE COOLING TOWERS 


Effect of age on the efficacy of Zn- 
diethylenetriaminepentaacetic acid therapy for removal of 
Am and Pu from beagles, 10:28882 (J;US) 

DUAL-PURPOSE POWER PLANTS 
Simulation 

Development and application of a gas cooled reactor co- 

generation plant engineering simulation, 10:27452 (J;US) 
Gas Cooled Reactors 

Development and application of a gas cooled reactor co- 

generation plant engineering simulation, 10:27452 (J;US) 
Energy Sources 


Study of combined collective renewable power plants. Pt. 1. 
Summary. Conclusions. Recommendations, 10:27968 
(R;DK;In Danish) 

DUBNA SYNCHROCYCLOTRON 
Betatron Oscillations 

Magnetic field bump in the central region of the JINR 

phasotron, 10:28554 (R;SU;In Russian) 
Magnet Coils 

Central magnetic field shaping for the JINR phasotron, 

10:28555 (R;SU;In Russian) 
Magnetic Fields 

Central magnetic field shaping for the JINR phasotron, 

10:28555 (R;SU;In Russian) 
Phase Oscillations 
Magnetic field bump in the central region of the JINR 
phasotron, 10:28554 (R;SU;In Russian) 
DUCTS 
Laminar Flow 
Block-implicit calculations of three-dimensional laminar flow in 
ly curved ducts, 10:28296 (R;US) 
DUKOVANY V-2 REACTOR 
Dukovany, South Moravia, Czechoslovakia 
Personnel Dosimetry 

System SEJVAL - evaluation of in-service dosimetric control 

in Dukovany nuciear power plant, 10:28872 (RA;CS;In 


DUOPLASMATRONS 
Magnetic Field Configurations 
Study of a cusp-enhanced duopigatron ion source, 10:28543 


Developments in dust collector technology, 10:26710 (RA;XE) 


Efficiency 
Developments in dust collector technology, 10:26710 (RA;XE) 
Performance 


Developments in dust collector technology, 10:26710 (RA;XE) 
DUSTS 
See also COSMIC DUST 
Air Pollution Abatement 

Inventory and assessment of the international state of control 
methods applied to fugitive coal dust, 10:26675 (R;NL;In 
Dutch) 

Inventory and assessment of the international state of art 
regarding aspects of fugitive dusts from storage and transit 
of coal, 10:26677 (R;NL;In Dutch) 

Inventory of international research programs on fugitive dusts 
by storage and transit of coal. Report of a visit to Sweden, 
10:26671 (R;NL;In Dutch) 
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Inventory and assessment of international research programs 
on fugitive coal dust. Visit to the United Kingdom, 10:26672 
(R;NL;In Dutch) 

Inventory of international research programs on fugitive dust 
from storage and transit of coal, 10:26673 (R;NL;In Dutch) 

Biological Effects 

Review of the effects of fugitive coal dust on biotic and non- 

biotic systems, 10:26685 (R;NL;In Dutch) 
Chemical Composition 

Problems and prospects for the fight against dust in the coal 

mines of the Sulcis, 10:26703 (RA;XE;In Italian) 
Control 

Air curtains for reducing exposure of heading machine 
operators to dust in coal mines, 10:26713 (RA;XE) 

Coal porosity - a major factor for assessing water absorption 
and water effectiveness in the control of coal dust, 10:26650 
(RA;XE;In German) 

Conclusions, 10:26715 (RA;XE;In German) 

Conference on health in mines, 10:26692 (R;XE) 

Control of dust make on high-performance faces, 10:26695 
(RA;XE;In French) 

Development of dry filter dust extractors for mobile dust 
sources, 10:26711 (RA;XE;In German) 

Dust control measures in the Kempen coalfield (Belgium), 
10:26705 (RA;XE;In French) 

Dust extraction at anhydrite placing points, 10:26708 
(RA;XE;In French) 

Dust problems in the UK and developments in dust control, 
10:26714 (RA;XE) 

Effective use and control of water for dust suppression, 
10:26706 (RA;XE) 

How US longwalls are achieving the 2.0 mg standard - past 
trends and future technology, 10:26698 (RA;XE) 

Improved shearer clearer/passive barrier system confines dust 
cloud to face on longwalls, 10:26704 (RA;XE) 

Inventory of international research programs on fugitive dusts 
from storage and transport of coal. Report of visits to USA 
and Canada, March 1984, 10:26676 (R;NL;In Dutch) 

Longwall dust control, a perspective view of how US mine 
operators are coping with the problem, 10:26700 (RA;XE) 

Problems and prospects for the fight against dust in the coal 
mines of the Sulcis, 10:26703 (RA;XE;In Italian) 

Requirements for dust control as a function of underground 
geology and the mining methods used in West Germany, 
10:26693 (RA;XE;In German) 

Results of BCR/USBM field tests on the evaluation of 
longwall dust-control techniques utilising the BCR sampling 
methodology, 10:26702 (RA;XE) 

Study of dust make produced when using powdered building 
materials to construct roadside packs, 10:26707 (RA;XE;In 
German) 

The extraction of respirable dust from machines working on 
longwall faces, 10:26697 (RA;XE) 

The present state of dust control in United States coal mines, 
10:26694 (RA;XE) 

US Bureau of Mines coal cutting research at TCRC for dust 
and energy reduction, 10:26709 (RA;XE) 

Ways in which wet-type dust control measures can be 
automated on coal faces with stripping winning, 10:26696 
(RA;XE;In German) 

Corrosive Effects 

Review of the effects of fugitive coal dust on biotic and non- 

biotic systems, 10:26685 (R;NL;In Dutch) 
Emission Spectroscopy 

Preparation of immission dust samples for the analysis of toxic 
substances in dust by atomic emission spectroscopy with 
inductively coupled plasma, 10:28700 (R;DE;In German) 

Measuring Methods 

Control of dust make on high-performance faces, 10:26695 

(RA;XE;In French) 
Multi-Element Analysis 

Preparation of immission dust samples for the analysis of toxic 
substances in dust by atomic emission spectroscopy with 
inductively coupled plasma, 10:28700 (R;DE;In German) 
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Pressure Control 
Investigations for the control of water consumption on dust 
spraying devices fitted to drum shearer loaders and coal 
crushers, 10:26699 (RA;XE;In German) 
Research Programs 
Inventory of international research programs on fugitive dusts 
from storage and transport of coal. rt of visits to USA 
and Canada, March 1984, 10:26676 (R;NL;In Dutch) 
Inventory of international research programs on fugitive dusts 
by storage and transit of coal. Report of a visit to Sweden, 
10:26671 (R;NL;In Dutch) 
DYE LASERS 
Fluorescence 
Photophysical and laser-properties of new organic laser dyes in 
the blue and ultraviolet spectral region, 10:28286 (R;DE;In 
German) 
DYES 
See also PHTHALOCYANINES 


Properties 
Photophysical and laser-properties of new organic laser dyes in 
the blue and ultraviolet spectral region, 10:28286 (R;DE;In 
German) 
DYMAC SYSTEM 


NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 


See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


DYNAMICS 

Meetings 

Dynamic problems - modelling and reality. Proceedings. Vol. 
1, 10:28266 (R;DE;In German) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 

DYSPROSIUM 

Hydration 


Chemical physics, 10:28046 (RA;US) 
DYSPROSIUM 161 REACTIONS 
One-Nucleon Transfer Reactions 
Population of high spin states in heavy-ion induced transfer 
reactions, 10:29277 (RA;DE;In German) 
DYSPROSIUM 162 
High Spin States 
Population of high spin states in heavy-ion induced transfer 
reactions, 10:29277 (RA;DE;In German) 
DYSPROSIUM ALLOYS 
Curie Point 
Pressure effect on the Curie temperature of Dy2Fesub(17- 
y)Alsub(y) compounds, 10:28026 (R;IT) 


EARTH ATMOSPHERE 
See also MAGNETOSPHERE 


Layers 
Atmospheric boundary modeling, 10:28678 (R;DK) 
Meteorological and pollutant profiles under very stable 
conditions, 10:28703 (BA;US) 
Radionuclide Migration 
Airborne cloud tracking measurements during the Three Mile 
Island nuclear station accident, Middletown, Pennsylvania. 
Date of survey: March-June 1979, 10:28707 (R;US) 
Global environmental transport models for tritium, 10:28704 
(R;US) 
EBR-2 REACTOR 
After-Heat Removal 
Experimental Breeder Reactor II inherent shutdown and heat 
removal tests - test results and analysis, 10:27525 (R;US) 
Reactor Operation 
Plant-life extension planning for an operating LMFBR, 
10:27426 (R;US) 


Critical Heat Flux 
Post-CHF heat transfer and rewetting in heated tubes, 10:27629 
(RA;US) 


Heat Transfer 
Flow visualization study of inverted annular flow of post 
dryout heat transfer region (PWR; BWR), 10:27537 (R;US) 


Flow visualization study of inverted annular flow of post 
dryout heat transfer region (PWR; BWR), 10:27537 (R;US) 


Hydrodynamics 
Flow visualization study of inverted annular flow of post 
dryout heat transfer region (PWR; BWR), 10:27537 (R;US) 
ECR HEATING 
Computerized Simulation 
Electron and ion cyclotron ing calculations in the tandem- 
mirror modeling code MERTH, 10:29492 (R;US) 
Fusion theory and computer simulation at UCLA, 10:29521 
(BA;XA) 
ECUADOR 
Energy Supplies 
Ecuador - energy situation 1983, 10:27780 (R;DE;In German) 
EDDY CURRENT TESTING 
Calibration Standards 
Plating density standards. Final report, 10:28579 (R;US) 
EDGE DISLOCATIONS 
Physical Radiation Effects 
Point defect absorption by dislocation and by a paralleled void 
chain, 10:28029 (RA;SU;In Russian) 
Recombination 
Point defect absorption by dislocation dipoles, 10:29386 
(RA;SU;In Russian) 
EDUCATIONAL FACILITIES 
See also SCHOOL BUILDINGS 


Formerly utilized MED/AEC sites Remedial Action Program. 
Report of the decontamination of Jones Chemical 
Laboratory, Ryerson Physical , and Eckhart 
Hall, the University of Chicago, Chicago, ‘Ilinois, 10:26949 
(R;US) 

Space Heating 

Steam line from Pope and Talbot Sawmill, Black Hills State 
College, Spearfish, South Dakota. Final technical report, 
10:27854 (R;US) 

EFFECTIVE ENERGY (INTERNAL IRRADIATION) 
See SPATIAL DOSE DISTRIBUTIONS 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 


Mathematical modelling of high-speed ribbon systems: a case 
study of edge-defined film-fed growth, 10:27090 (RA;US) 
EFR REACTOR 
See JOYO REACTOR 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS 
345-765 kV. 
Switching Circuits 
High-voltage measurements using digital techniques, 10:27388 
(R;NL) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
ELECTRIC APPLIANCES 
Aging 
Effect of time harmonics on power system components. 
Topical report, February 28, 1983-April 30, 1984 (first draft), 
10:27356 (R;US) 





Project on restaurant energy performance: end-use monitoring 
and analysis. Appendixes I and II, 10:27965 (R;US) 
ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 


See also LEAD-ACID BATTERIES 
THERMAL BATTERIES 


Nonlinear current response of electrochemical systems, 
10:27743 (J;US) 
Electrodes 
Primary current distribution and resistance of a slotted- 
electrode cell, 10:27744 (J;US) ; 
Fabrication 
Corrosion behavior of magnetron sputter-deposited (Mo /sub 
0.6/ Ru /sub 0.4/ )s2Bis and Mos2Bis amorphous metal films, 
10:28061 (J;US) 


Optimization 
EV battery requirements, 10:27989 (RA;US) 
Performance 


A computerized system for establishing electric-vehicle battery 
requirements, 10:27746 (J;US) 

Electrochemistry and storage, 10:27739 (R;US) 

Electrochemistry and storage panel report, 10:27740 (R;US) 

Performance Testing 

Electric and hybrid vehicle test and evaluation program, 
10:27988 (RA;US) 

Electric vehicle test cycles, 10:27987 (RA;US) 

Wind energy-battery storage (WEBS) system study and design 
project summary update, 10:27341 (RA;US) 


Transfer of battery technology developed by the US 
Department of Energy, 10:27736 (R;US) 


EV battery requirements, 10:27989 (RA;US) 
Technology Transfer 
Transfer of battery technology developed by the US 
Department of Energy, 10:27736 (R;US) 
Uses 
Wind energy battery storage. Phase II, final report, 10:27351 
(R;US) 


See also OIL-FILLED CABLES 
Electrical Insulation 
Electric cable insulation pyrolysis and ignition resulting from 
potential hydrogen burn scenarios for nuclear containment 
buildings, 10:27498 (RA;US) 
Physical Radiation Effects 
Progress on qualification testing methodology study of electric 
cables, 10:27651 (RA;US) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC FIELDS 
Effects 
AC field exposure study: human exposure to 60-Hz electric 
fields, 10:28900 (R;US) 
ELECTRIC FURNACES 


See also ARC FURNACES 
CERAMIC MELTERS 
INDUCTION FURNACES 


Investigation and analysis of the usefulness of the Zellik 
method to design energy conserving electric furnaces, 
10:27946 (R;SE;In German) 

UIE Studycommittee Characteristic Value of Electro-heat- 
plants, 10:27945 (R;SE;In German) 


Energy savings in installations for heat treatments, 10:27941 
(R;SE;In French) 

Energy Conservation 

Modul-system resistance-heated (max. 1200 deg C) industrial 
furnaces for rapid construction and repair in Hungary, 
10:27940 (R;SE;In German) 

Systems and materials for better economy in indirectly heated 
electric furnaces, 10:27942 (R;SE) 
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Energy Consumption 
Process and equipment for electro-slag casting of large ingots. 
Session 2.2a N.2.2.5, 10:27909 (R;SE) 
Optimization 
Dimensioning of resistance heated furnaces. Numeric 
regulation of high power resistance heated furnaces, 
10:27939 (R;SE;In French) 
Temperature Control 
Automatic temperature control with auxiliary input signals in 
electro-heat, 10:27948 (R;SE) 
Thermal Analysis 
Numerical thermal analysis of a resistance furnace using a one- 
dimensional, multidirectional nonlinear model, 10:27949 
(R;SE;In German) 
ELECTRIC HEATING 
Computerized Control Systems 
Energy savings in Electric heating through microcomputer 
control. Session 1b N.1.9, 10:27892 (R;SE;In German) 
Efficiency 
High efficiency induction billet heater, 10:27932 (R;SE) 
Energy Policy 
Japanese energy program, present status of electric heat 
demand, and its future potential. Session 1c N.1.10, 10:27775 
(R;SE) 
Environmental Impacts 

Electroheat as a means to solve ecology problems and save 

resources. Session Ic N.1.11, 10:27894 (R;SE) 
Mathematical Models 

Simple models of the range of temperature control and its scale 

of availability, 10:27947 (R;SE;In German) 
Standardization 

Industrial electroheating equipment. History and activities. 

Session 1b N.1.18, 10:27893 (R;SE) 
Surveys 

Efficient electricity consumption for space heating in 
Czechoslovakia. Session Ic N.1.13, 10:27849 (R;SE;In 
German) 

ELECTRIC MOTORS 
Operation 

Effect of time harmonics on power system components. 
Topical report, February 28, 1983-April 30, 1984 (first draft), 
10:27356 (R;US) 

ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Consumption Rates 
Electric Power Monthly, September 1984, 10:27787 (R;US) 
Cost 

Documentation of the National Utility Financial Statement 
(NUFS) model. Volume I. Methodology description and 
user's guide. Final report, 10:27789 (R;US) 

Documentation of the National Utility Financial Statement 
(NUFS) model. Volume II. Programmer's manual. Final 
report, 10:27790 (R;US) 

Energy Substitution 

Substitution of electric power for fossil fuels in the industry. 

Session Ic N.1.12, 10:27895 (R;SE;In French) 
Federal Expenditures 

H.R.2041: a bill to authorize appropriations to the Department 
of Energy for civilian energy programs for fiscal year 1986 
and fiscal year 1987, and for other purposes. Introduced in 
the House of Representatives, Ninety-Ninth Congress, First 
Session, April 15, 1985, 10:27770 (B;US) 

Power Generation 
Electric Power Monthly, September 1984, 10:27787 (R;US) 
Prices 

Documentation of the National Utility Financial Statement 
(NUFS) model. Volume I. Methodology description and 
user's guide. Final report, 10:27789 (R;US) 

Documentation of the National Utility Financial Statement 
(NUFS) model. Volume II. Programmer's manual. Final 
report, 10:27790 (R;US) 

Supply and Demand 

Future market for electric generating capacity: technical 
documentation, 10:27795 (R;US) 

Outlook for electricity supply and demand, 10:27796 (R;US) 
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Theft 
Detection of electric meter tampering. Final report, 10:27794 
(R;US) 
ELECTRIC POWER SUBSTATIONS 
See POWER SUBSTATIONS 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC UTILITIES 
Computer Codes 
Documentation of the National Utility Financial Statement 
(NUFS) model. Volume I. Methodology description and 
user's guide. Final report, 10:27789 (R;US) 
Computerized Simulation 
Documentation of the National Utility Financial Statement 
(NUFS) model. Volume I. Methodology description and 
user's guide. Final report, 10:27789 (R;US) 
Documentation of the National Utility Financial Statement 
(NUFS) model. Volume II. Programmer's manual. Final 
report, 10:27790 (R;US) 
Consumer Protection 


[Electric utility consumer protection on island of Guam]. Final 


report, 10:27791 (R;GU) 
Data Compilation 

Electric Power Quarterly, October-December 1984, 10:27788 

(R;US) 
Energy Storage 

Market projections for utility energy storage technologies. 

Final report, 10:27763 (R;US) 
Environmental Impacts 

Application of biotechnology to PCB disposal problems. Final 

report, 10:28744 (R;US) 
Financial Data 

Documentation of the National Utility Financial Statement 
(NUFS) model. Volume I. Methodology description and 
user’s guide. Final report, 10:27789 (R;US) 

Documentation of the National Utility Financial Statement 
(NUFS) model. Volume II. Programmer’s manual. Final 
report, 10:27790 (R;US) 

Fuel Consumption 
Natural Gas Monthly, March 1985, 10:26807 (R;US) 
Load Analysis 

Electric water heating for single-family residences: group load 

research and analysis. Final report, 10:27856 (R;US) 
Load Management 

Electric water heating for single-family residences: group load 

research and analysis. Final report, 10:27856 (R;US) 
Mathematical Models 

Documentation of the National Utility Financial Statement 
(NUFS) model. Volume I. Methodology description and 
user’s guide. Final report, 10:27789 (R;US) 

Documentation of the National Utility Financial Statement 
(NUFS) model. Volume II. Programmer's manual. Final 
report, 10:27790 (R;US) 

Off-Peak Energy Storage 

Cycle testing of 3100-Ah lead-acid cells for load-leveling 

applications, 10:27361 (RA;US) 


Technical and economic assessments of electrochemical energy 


storage systems project: project report, 10:27362 (RA;US) 
Reporting Requirements 
Inconsistencies and discrepancies in methods of reporting 
power statistics data under current FPC requirements, 
10:27792 (R;US) 
Technology Transfer 
Technology transfer from research to industry. Session la 
N.1.1, 10:27888 (R;SE) 
ELECTRICAL BREAKDOWN 
See ELECTRICAL FAULTS 
ELECTRICAL EQUIPMENT 


See also ANTENNAS 
CAPACITORS 
TRANSFORMERS 


Nuclear plant aging research - an overview (electrical and 
mechanical components), 10:27652 (RA;US) 

Surveillance and diagnostics of electrical equipment inside 
containment - cable monitoring based on NPAR strategy, 
10:27653 (RA;US) 


ELECTRIC-POWERED VEHICLES 
Performance Testing 


Research 
Use of thermal applications of electricity as substitute for fuel 
oil. Session 1a N.1.3, 10:27761 (R;SE;In French) 
Monitoring 
Surveillance and diagnostics of electrical equipment inside 
containment - cable monitoring based on NPAR strategy, 
10:27653 (RA;US) 
Testing 
EPRI research on equipment survivability under hydrogen 
burn, 10:27515 (RA;US) 
Survivability of essential equipment at the Sequoyah Nuclear 
Plant for hydrogen burn temperatures, 10:27517 (RA;US) 


ELECTRICAL FAULTS 


Detection 
Implementation of a high-impedance fault detection algorithm. 
Final report, 10:27387 (R;US) 
Equipment Protection Devices 
Travelling-wave techniques applied to ultrahigh-speed distance 
protection, 10:27389 (R;US) 


ELECTRICAL INSULATION 


Ignition 
Electric cable insulation pyrolysis and ignition resulting from 
potential hydrogen burn scenarios for nuclear containment 
buildings, 10:27498 (RA;US) 
Pyrolysis 
Electric cable insulation pyrolysis and ignition resulting from 
potential hydrogen burn scenarios for nuclear containment 
buildings, 10:27498 (RA;US) 


ELECTRICAL TRANSIENTS 


Measuring Methods 
High-voltage measurements using digital techniques, 10:27388 
(R;NL) 


ELECTRICITE DE FRANCE 


Research Programs 
D.E.R. 83 panorama. Progress report, 10:27390 (R;FR;In 
French) 


ELECTRIC-POWERED VEHICLES 


See also HYBRID ELECTRIC-POWERED VEHICLES 
Acid Electrolyte Fuel Cells 
Alloy and redox catalysts for phosphoric acid fuel cells for 
vehicles, 10:27826 (RA;US) 
Aluminium-Air Batteries 
Aluminum-air power cell research and development program, 
10:27992 (RA;US) 
Computerized Simulation 
A computerized system for establishing electric-vehicle battery 
requirements, 10:27746 (J;US) 
Control Systems 
A vehicle control system for an electric vehicle, 10:27996 
GJ;US) 
Electric Batteries 
A computerized system for establishing electric-vehicle battery 
requirements, 10:27746 (J;US) 
Electric and hybrid vehicle test and evaluation program, 
10:27988 (RA;US) 
Electric vehicle test cycles, 10:27987 (RA;US) 
EV battery requirements, 10:27989 (RA;US) 
Iron-Nickel Batteries 
Effects of standtime on the available capacity of lead-acid and 
nickel/iron electric vehicle batteries, 10:27745 (J;US) 
Lead-Acid Batteries 
Development of a modular electrochemical storage system for 
road electric vehicles, 10:27994 (R;XE) 
Effects of standtime on the available capacity of lead-acid and 
nickel/iron electric vehicle batteries, 10:27745 (J;US) 
Lead acid battery case study, 10:27990 (RA;US) 
Lithium-Sulfur Batteries 
Lithium alloy-metal sulfide battery development program, 
10:27991 (RA;US) 
Performance Testing 
Development of a modular electrochemical storage system for 
road electric vehicles, 10:27994 (R;XE) 
Development and testing of an AC electric drive system for 
use in a 2-speed transaxle, 10:27997 (J;US) 





ELECTRIC-POWERED VEHICLES 
Performance Testing 


Electric Power Research Institute/Tennessee Valley Authority 
electric vehicle operating data, June 1982-June 1983, 
10:27995 (R;US) 

Photovoltaic Power Supplies 
Electrical car using solar energy, 10:27993 (R;XE) 
Solar Battery Chargers 
Electrical car using solar energy, 10:27993 (R;XE) 
ELECTROCATALYSTS 
Fuel cell electrocatalysts, 10:27812 (RA;US) 
CELLS 


Electrochemical mass-transfer studies in open cavities, 10:28229 
G;GB) 
ELECTRODEPOSITED COATINGS 
Brightness 
Theoretical conclusions based on the polarographic study of 
organic additives to nickel baths, 10:28232 (TJ;US) 
Hardness 
Theoretical conclusions based on the polarographic study of 
organic additives to nickel baths, 10:28232 (TJ;US) 
ELECTRODES 
See also ANODES 
CATHODES 
Chemical Reaction Kinetics 
Recent advances in d-c relaxation techniques for the 
measurement of kinetics of fast electrode reactions, 10:27737 
(R;US) 


Corrosion of acetylene black in alkaline electrolyte at oxygen 
evolution potentials, 10:27827 (RA;US) 
Corrosion Protection 
Materials aspects of photoelectrochemical energy conversion, 
10:27189 (J;GB) 
Electric Conductivity 
Primary current distribution and resistance of a slotted- 
electrode cell, 10:27744 (J;US) 
Electric Currents 
Primary current distribution and resistance of a slotted- 
electrode cell, 10:27744 (J;US) 
Fabrication 
Laser fabrication of electrodes on zinc oxide varistors, 
10:28342 (J;US) 
Stabilization 
Materials aspects of photoelectrochemical energy conversion, 
10:27189 (J;GB) 
ELECTROLYTES 
See also SOLID ELECTROLYTES 
Impurities 
Electrolyte impurity effects on magnesium electrolysis, 
10:28018 (RA;US) 
ELECTROLYTIC CELLS 
Application of fuel cells to chlorine-caustic technology. 
Topical report, February 24-September 24, 1984, 10:27831 
(R;US) 
Electrolytes 
Electrolyte impurity effects on magnesium electrolysis, 
10:28018 (RA;US) 
Operation 
Electrolyte impurity effects on magnesium electrolysis, 
10:28018 (RA;US) 
Processes 
Electrolytic cell (For separating anolyte and catholyte), 
10:28230 (P;US) 
ELECTROMAGNETIC FIELDS 
Computer Codes 
Transient wave analysis program using wave equation of 
vector potential, 10:28466 (RA;DE) 
Simulation 


Transient wave analysis program using wave equation of 
vector potential, 10:28466 (RA;DE) 
E Codes 
EIG - an input generator for EFFI, 10:29550 (R;DE) 
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ELECTROMAGNETIC PULSES 
Physical Radiation Effects 
Response of electrical power systems to electromagnetic 
effects of nuclear detonations, 10:28665 (R;US) 
ELECTROMAGNETIC RADIATION 


See also BREMSSTRAHLUNG 
ELECTROMAGNETIC PULSES 
GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
VISIBLE RADIATION 


Conversion 

Mode conversion and electron heating near the upper-hybrid 

resonance frequency, 10:29503 (J;US) 
Interference 

Galloping waves and their relativistic properties, 10:29440 

G;US) 
Wave 

Numerical modeling of subsurface communication, 10:28340 

(R;US) 
ELECTROMAGNETIC SURVEYS 
Eighth international conference on MHD electrical power 
generation. Volume 5, 10:27817 (TG;US) 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON BEAMS 
Beam 

Two-dimensional calculational model for an electron beam 

prebuncher, 10:28444 (RA;DE) 
Beam Dynamics 

Electron motion in solenoidal fields using a first-order 

symplectic integration algorithm, 10:28443 (RA;DE) 
Beam Monitors 

Electron beam diagnostic for the Los Alamos free-electron 

laser oscillator experiment, 10:28542 (RA;DE) 
Beam 

High-current electron beam rt experiment at the 
University of Maryland, 10:28450 (RA;DE) 

Transport of an electron beam with the energy of 48-160 fJ 
through a heterogeneous medium, 10:28565 (R;SU;In 
Russian) 

Depth Dose Distributions 

Effect of electron energy spectrum on shape of depth dose 

curves in water, 10:29367 (RA;CS;In Czech) 
Electron Dosimetry 

Dosimetry of betatron electron beams, 10:28469 (RA;CS;In 

Czech) 
Equations of Motion 

Electron trajectories in a combined wiggler and alternating 

gradient quadrupole field, 10:28473 (R;US) 


Electron passage through radiosensitive regions of the cell 
nucleus, 10:28795 (R;DE;In German) 
Radiowave Radiation 
Radio-frequency radiation of high energy electrons, 10:28465 
(RA;DE) 
Spatial Dose Distributions 
Correction of measured dose distribution for finite detector 
size, 10:29377 (RA;CS;In Czech) 
Spin Orientation 
Solenoid spin rotator for large electron storage rings, 10:28569 
(R;DE) 


Electron trajectories in a combined wiggler and alternating 
gradient quadrupole field, 10:28473 (R;US) 
ELECTRON CAPTURE RADIOISOTOPES 


See also BARIUM 133 
BISMUTH 207 
BROMINE 75 
CHROMIUM 51 
INDIUM 108 
INDIUM 109 
INDIUM 110 
INDIUM 111 
IODINE 123 
IODINE 125 
IRIDIUM 192 
MANGANESE 54 
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PLUTONIUM 237 


STRONTIUM 85 
YTTRIUM 88 
ZINC 65 


Data Compilation 
Half-lives and photon emission probabilities of frequently 
applied radionuclides, 10:29222 (R;DE;In German) 
ELECTRON CHANNELING 
Gamma Spectra 
Radiation of 10 GeV electrons in silicon monocrystal during 
axial channeling, 10:28131 (R;SU;In Russian) 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON DOSIMETRY 
Dosemeters 
Fabricate, calibrate, and test a dosimeter for integration into 
the CRRES (Combined Release and Radiation Effects 
Satellite). Scientific report No. 1, 1 September-31 August 
1982, 10:28577 (R;US) 
ELECTRON GUNS 
Pulse Techniques 
Isolated grid electron gun and pulser system for long/short 
pulse operation, 10:28540 (RA;DE) 
ELECTRON MULTIPLIER DETECTORS 
Efficiency 
Note on the type 2 counter problem, 10:28616 (R;SU) 
ELECTRON REACTIONS 
Breakup Reactions 
Deep inelastic electronuclear research at the 700 MeV Saclay 
linac (ALS), 10:29226 (R;FR) 
Deep Inelastic Scattering 
Deep inelastic electronuclear research at the 700 MeV Saclay 
linac (ALS), 10:29226 (R;FR) 
Inelastic Scattering 
Electron scattering and nuclear structure, 10:29310 (R;FR) 
Knock-Out Reactions 
Nuclear momentum distributions from (y,p) and (e,e’p) 
reactions, 10:29241 (J;US) 
Quasi-Elastic Scattering 
Nuclear momentum distributions from (y,p) and (e,e’p) 
reactions, 10:29241 (J;US) 
Prospects in coincidence experiments, 10:29224 (R;FR) 
ELECTRONIC CIRCUITS 


See also PRINTED CIRCUITS 
SWITCHING CIRCUITS 


Rapid annealing of temperature-compensated, precision voltage 
references following fast-neutron irradiation, 10:28628 
(R;US) 

Harmonics 

Steady-state response of single-phase and three-phase circuits 
containing single-phase transformers to sinusoidal or 
nonsinusoidal voltages. Topical report, December 1982- 
August 1984 (first draft), 10:27357 (R;US) 

Physical Radiation Effects 

Rapid annealing of temperature-compensated, precision voltage 
references following fast-neutron irradiation, 10:28628 
(R;US) 

ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 


See also ANALOG-TO-DIGITAL CONVERTERS 
FUNCTION GENERATORS 
MICROWAVE EQUIPMENT 
POWER SUPPLIES 


Research Programs 
Electronics Division research and development. Progress 
report, October 1, 1983-September 30, 1984, 10:28335 (R;US) 
ELECTRON-ION COLLISIONS 
Recombination 
Calculation of dielectronic recombination cross section for 
Het, 10:29018 (R;SU;In Russian) 
ELECTRON-NUCLEON INTERACTIONS 
See also ELECTRON-PROTON INTERACTIONS 


ELECTRON-RING ACCELERATORS 
Beam Bunching 


Elastic Scattering 
Two-particle lepton-nucleon processes in dual QCD approach, 
10:29127 (R;SU;In Russian) 
Quasi-Elastic Scattering 
Two-particle lepton-nucleon processes in dual QCD approach, 
10:29127 (R;SU;In Russian) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
Calculation of radiative corrections to the cross-section of one- 
photon annihilation by means of structure functions, 
10:29157 (TG;DE) 
Investigation of the process e* e~ ->* w~ y, 10:29065 (R;DE) 
Possibility for W-boson mass measurement with colliding 
e* e~ -beams, 10:29159 (TJ;DE) 
Search for scalar muons, 10:29068 (R;DE) 
Search for supersymmetric partners of electrons, 10:29067 
(R;DE) 
Drell Model 
Calculation of radiative corrections to the cross-section of one- 
photon annihilation by means of structure functions, 
10:29157 (TG;DE) 


ion 

Recent results on the reactions yy->eta’, As, (57r)° and upper 
limits on yy->rho°w and yy->ww production, 10:29064 
(R;DE) 

Multiple Production 

Recent results from MARK II at PEP, 10:29099 (J;US) 

Some recent results from the MAC detector at PEP, 10:29098 
(J;US) 

Pair Production 

Investigation of the process e* e~->* wy, 10:29065 (R;DE) 

Possibility for W-boson mass measurement with colliding 
e* e~ -beams, 10:29159 (TJ;DE) 

Some recent results from the MAC detector at PEP, 10:29098 
(J;US) 

Study of final states with four charged leptons in e* e~ 
interactions, 10:29066 (R;DE) 

Study of production and disintegration of tau* tau™ pairs at 
PETRA, 10:29087 (R;FR;In French) 

Particle Production 

Radiative detection of neutral particles produced in e* e~ 
collisions, 10:29130 (R;SU) 

Recent results on baryon production at PETRA, 10:29097 
(J;US) 

Recent results from MARK II at PEP, 10:29099 (J;US) 

Search for new particles in e* e~ annihilation, 10:29090 (R;DE) 

Search for free quarks at PEP, 10:29105 (J;US) 

Semi-leptonic decays of “Charmed” and “Beautiful” hadrons 
produced in e* e~ annihilation at Vs = 14, 22 and 34 GeV 
in the center of the mass, 10:29054 (R;FR;In French) 

Some recent results from the MAC detector at PEP, 10:29098 
GUS) 

Photons 

Search of isolated photons by CELLO detector at PETRA, 

10:29084 (R;FR;In French) 
Radiative Corrections 

Calculation of radiative corrections to the cross-section of one- 
photon annihilation by means of structure functions, 
10:29157 (TG;DE) 

Standard model electro-weak radiative corrections to 
longitudinal polarization asymmetry Asub(pol) and forward- 
backward asymmetry Asub(FB) in e* e~—>y* ~ on and off 
the Zsup(o) resonance, 10:29123 (R;IT) 

ELECTRON-PROTON INTERACTIONS 
Cross Sections 
Exotic processes in high-energy e-p collisions, 10:29152 (J;US) 
Deep Inelastic Scattering 

Transversal polarization in quantum chromodynamics, 10:29142 

(R;SU) 
Spin Orientation 

Transversal polarization in quantum chromodynamics, 10:29142 
(R;SU) 

ELECTRON-RING ACCELERATORS 
Beam 


Bunching 
Wake field accelerator, 10:28393 (RA;DE) 
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ELECTRON-RING ACCELERATORS 
Beam Monitoring 


Beam Monitoring 
Electron-ion ring components separation and measurement of 
characteristics of ion fluxes on the KUTI prototype, 
10:28470 (R;SU;In Russian) 
Collisional Heating 
Collisional heating of beams in strong focusing accelerators, 
10:28446 (RA;DE) 
Performance Testing 
KUTI-20 accelerator: commissioning of the SILUND-20 - 
adgezator- 20 complex in the electron ring compression 
regime, 10:28553 (R;SU;In Russian) 
Thyristors 
Parallel operation of thyristor commutators for inductive 
loading, 10:28550 (R;SU;In Russian) 
Vacuum 
KUTI-20 adgezator design. Force block, chamber, 10:28548 
(R;SU;In Russian) 
ELECTRONS 
Magnetic Fields 
Supersymmetry for disordered electrons in a magnetic field, 
10:29167 (R;FR) 
Functions 


Calculation of radiative corrections to the cross-section of one- 
photon annihilation by means of structure functions, 
10:29157 (TG;DE) 


Supersymmetry for disordered electrons in a magnetic field, 
10:29167 (R;FR) 
ELECTROPLATING 
Energy Conservation 
Recent development of hot galvanization in France, 10:27903 
(R;SE;In French) 
ELECTROSTATIC ACCELERATORS 


See also COCKCROFT-WALTON ACCELERATORS 
TANDEM ELECTROSTATIC ACCELERATORS 


Beam Transport 
Studying the conditions of maximum beam current acceleration 
in high-voltage electron accelerators, 10:28475 (R;SU;In 
Russian) 
Particle Boosters 
Direct field accelerating tube for the EhG-2.5 electrostatic 
accelerator, 10:28493 (R;SU;In Russian) 
ELECTROSTATIC CHARGE ELIMINATORS 
Design 


Inexpensive electrostatic charge neutralizer for microsphere 
nebulizer systems, 10:28357 (J;US) 
ELECTROSTATIC PRECIPITATORS 
Efficiency 


Evaluation of pilot ESP used with a spray dryer FGD system 
at Pittsburgh Energy Tech ology Center, Bruceton, PA, 
September 1983-May 1984. Volume II, 10:26665 (R;US) 

Evaluation of pilot ESP used with a spray dryer FGD system 
at Pittsburgh Energy Technology Center, Bruceton, PA, 
September 1983-May 1984. Volume I, 10:26664 (R;US) 

Performance Testing 

Evaluation of pilot ESP used with a spray dryer FGD system 
at Pittsburgh Energy Technology Center, Bruceton, PA, 
September 1983-May 1984. Volume II, 10:26665 (R;US) 

Evaluation of pilot ESP used with a spray dryer FGD system 
at Pittsburgh Energy Technology Center, Bruceton, PA, 
September 1983-May 1984. Volume I, 10:26664 (R;US) 

ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 


For chemical elements only. 


See also METALS 
NONMETALS 
TRANSURANIUM ELEMENTS 


Abundance 
Corrections to primordial nucleosynthesis, 10:29162 (J;US) 
ELMO BUMPY TORUS 
Magnetic Field Configurations 
Assessment of magnetic field asymmetries in ELMO Bumpy 
Square, 10:29558 (R;US) 
Magnetics calculations for an ELMO Bumpy square, 10:29530 
(R;US) 
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Plasma Confinement 
Electron distribution function in a bumpy torus, 10:29499 
(J;US) 


Diagnostics 
Electron distribution function in a bumpy torus, 10:29499 
(J;US) 
Plasma Heating 
Multiple-frequency electron-cyclotron heating of hot-clectron 
rings in a bumpy torus, 10:29498 (J;US) 


Elmo bumpy square plasma confinement device, 10:29575 
(P;US) 
EMERGENCIES 
See ACCIDENTS 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
END USE SECTOR 


See COMMERCIAL SECTOR 
INDUSTRY 
RESIDENTIAL SECTOR 


ENDF 
See NUCLEAR DATA COLLECTIONS 
ENDOSTEUM 
See BONE TISSUES 
ENERGY AUDITS 
Meetings 
Evaluation of the Institute on Energy and Engineering 
Education, 10:27867 (R;US) 
Technology Transfer 
Evaluation of the Institute on Energy and Engineering 
Education, 10:27867 (R;US) 
ENERGY CONSERVATION 
Narrative highlights of Nebraska's supplemental state energy 
conservation plan, October 1977-September 1982, 10:27774 
(R;US) 
Computer Codes 
Computerized feasibility for efficient energy, -application, - 
consumption, -controlling, and saving. Session Ic N.1.14, 
10:27896 (R;SE) 
Federal Expenditures 
H.R.2041: a bill to authorize appropriations to the Department 
of Energy for civilian energy programs for fiscal year 1986 
and fiscal year 1987, and for other purposes. Introduced in 
the House of Representatives, Ninety-Ninth Congress, First 
Session, April 15, 1985, 10:27770 (B;US) 
Financial Incentives 
Financial aspects on the penetration of electric technologies in 
the industrial sector. Session la N.1.2, 10:27889 (R;SE;In 
French) 
Residential conservation incentives, 10:27871 (J;GB) 
Grants 
Institutional Conservation Program: monitoring report, 
10:27851 (R;US) 
Planning 
Scoping document for the 1986 long-range conservation 
projection, 10:27786 (R;US) 
Public Information 
Tips for an energy efficient apartment, 10:27850 (R;US) 
ENERGY CONSUMPTION 
Simulation 
Electric water heating for single-family residences: group load 
research and analysis. Final report, 10:27856 (R;US) 
Forecasting 

MEDEE 3. A presentation and application of a model for 
long-term energy demand evaluation, 10:27751 (R;DK;In 
Danish) 

MEDEE 3. A presentation and application of a model for 
long-term energy demand evaluation, 10:27752 (R;DK;In 
Danish) 

Metering 
Fuel consumption with individual metering of heat 
consumption, 10:27880 (TJ;GB) 
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Regression Analysis 

Energy performance analysis of fenestration in a single-family 

residence, 10:27864 (R;US) 
Social Impact 

Review of social scientific research into domestic energy use. 

Internal report, 10:27755 (R;NL;DU) 
ENERGY DEMAND 
Computerized Simulation 

MEDEE 3. A presentation and application of a model for 
long-term energy demand evaluation, 10:27751 (R;DK;In 
Danish) 

MEDEE 3. A presentation and application of a model for 
long-term energy demand evaluation, 10:27752 (R;DK;In 
Danish) 

Correlations 
Conservation of energy and electricity: the post-embargo 
record (Ratio of energy demand to GNP), 10:27776 (R;US) 
ENERGY EXCHANGE 
See ENERGY TRANSFER 
ENERGY INFORMATION ADMINISTRATION 
Reporting Requirements 
Information on the Energy Information Administration's 
Financial Reporting System, 10:27749 (R;US) 
ENERGY MANAGEMENT 
Meetings 
Evaluation of the Institute on Energy and Engineering 
Education, 10:27867 (R;US) 
Research Programs 

Small manufacturing and food processing energy management 
program. Quarterly progress report, July 1-September 30, 
1984, 10:27956 (R;US) 

Technology Transfer 

Evaluation of the Institute on Energy and Engineering 

Education, 10:27867 (R;US) 
ENERGY MODELS 
Computerized Simulation 


Implementing an energy/economy model on a microcomputer: 


from the IBM 3033 to the IBM 5150, 10:27750 (R;US) 
M Codes 
MEDEE 3. A presentation and application of a model for 
long-term energy demand evaluation, 10:27751 (R;DK;In 
Danish 


ENERGY OPERATORS 
See HAMILTONIANS 
ENERGY POLICY 
Meetings 
Energy technology X: a decade of progress. Proceedings, 
10:27748 (R;US) 
Planning 
UK energy policy, 10:27783 (R;GB) 
ENERGY SECURITY CORPORATION 
See SYNTHETIC FUELS CORPORATION 
ENERGY SOURCE DEVELOPMENT 
Management 
Colorado Energy and Natural Resource Management 
Program. Final report, 10:27760 (R;US) 
Social Impact ; 
Resource development: dealing with change. Final technical 
report, 10:28766 (R;US) 
Review of social scientific research into domestic energy use. 
Internal report, 10:27755 (R;NL;DU) 
ENERGY SOURCES 
See also FOSSIL FUELS 


RENEWABLE ENERGY SOURCES 
WOOD FUELS 


Hazards 
Comparison of regional and global catastrophic hazards 
associated with energy technologies, 10:27759 (BA;XA) 
Risk Assessment 
Comparison of regional and global catastrophic hazards 
associated with energy technologies, 10:27759 (BA;XA) 
ENERGY STORAGE 


See also FLYWHEEL ENERGY STORAGE 
HEAT STORAGE 


Market 
Market projections for utility energy storage technologies. 
Final report, 10:27763 (R;US) 


Springs 
Rotary spring energy storage, 10:27703 (R;US) 
ENERGY STORAGE SYSTEMS 
Performance Testing 
Development of a modular electrochemical storage system for 
road electric vehicles, 10:27994 (R;XE) 
ENERGY SUPPLIES 


Management 
Study of combined collective renewable power plants. Pt. 2. 
Description of supply units. Solar heating plants. Wind 
power plants. Heat pump systems. Biogas plants. Straw and 
wood-fueled systems. District heating. Heat storage. Power 
distribution. Control and management, 10:27969 (R;DK;In 
Danish) 
ENERGY TRANSFER 
See also a T TRANSFER 


Radiative 
Implicit Monte Carlo methods and non-equilibrium Marshak 
wave radiative transport, 10:29354 (R;US) 
ENGINEERED SAFETY SYSTEMS 
See also Comet SYSTEMS 


Hydrogen burn survival program review, 10:27514 (RA;US) 
ENGLAND 
See UNITED KINGDOM 
ENTOMOLOGY 
See INSECTS 
ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
ENVIRONMENT 
M 
1984 effluent and environmental monitoring report for the 
Bettis Atomic Power Laboratory, 10:28734 (R;US) 
ENVIRONMENTAL EFFECTS 
This descriptor is to be used only when the actual effects on the 
environment are discussed. 
Monitoring 
1984 annual site environmental monitoring report for the DOE 
Coal Fired Flow Facility, 10:27814 (R;US) 
ENVIRONMENTAL ENGINEERING 
Research Programs 
GKSS annual report 1983, 10:27551 (R;DE;In German) 
ENVIRONMENTAL EXPOSURE PATHWAY 
Mathematical Models 
Application of pathways analyses for site performance 
prediction for the Gas Centrifuge Enrichment Plant and Oak 
Ridge Central Waste Disposal Facility, 10:26882 (RA;US) 
ENVIRONMENTAL POLICY 


Energy and the Environment: a current awareness journal, 
10:28719 (J;US) 
ENZYME ACTIVITY 


Investigations into the post-natal development of demthylating 
enzyme systems by determination of carbon dioxide 14 in the 
air exhaled by mice after applications of carbon 14 dimethyl 
amino-antipyrine, 10:28787 (R;DE) 

EPIDERMIS 
Growth 

Chromosomal locations of the human and mouse genes for 
precursors of epi growth factor and the 8 subunit of 
nerve growth factor, 10:28786 (J;US) 

EPIPHYSIS (BONES) 
See BONE TISSUES 


See also EPIDERMIS 


Interaction of mouse mammary epithelial cells with collagen 
substrata: regulation of casein gene expression and secretion, 
10:28775 (J;US) 

EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT 
Use of a more specific term is recommended. 
See also ELECTRICAL EQUIPMENT 





EQUIPMENT 
Biochemistry 


ELECTRONIC EQUIPMENT 
FIELD PRODUCTION EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
MILITARY EQUIPMENT 

MINING EQUIPMENT 

SAMPLERS 


SOLAR EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 


Abatement 
Sound insulating enclosures, 10:28899 (R;DE;In German) 
ERBIUM 168 TARGET 
Neon 20 Reactions 
Characteristics of angular momentum relaxation in *°Ne + 
168Fr collisions at 13.5 MeV/u, 10:29280 (RA;DE) 
ESCHERICHIA COLI 
Genetic 
Genetic engineering of hydrogen evolution in blue-green algae, 
10:26989 (RA;US) 
ETA MESONS 
Particle Production 
Differential cross section measurement of 7” + p— 7°+n 
and 7 + p—> 7m + n (eta — 2y) reactions at 100 GeV/c, 
10:29147 (R;FR;In French) 
ETA-549 
See ETA MESONS 
ETA-958 RESONANCES 


Recent results on the reactions yy->eta’, As, (Szr)° and upper 
limits on yy->rho°@ and yy->a production, 10:29064 
(R;DE) 

Radiative Decay 

Recent results on the reactions yy-> eta’, Ae, (Szr)° and upper 
limits on yy->rho°o and yy->a production, 10:29064 
(R;DE) 

ETHANE 
Boiling Points 

Pacific Northwest and Alaska bioenergy program glossary, 

10:27800 (R;US) 
Calorific Value 

Pacific Northwest and Aiaska bioenergy program glossary, 

10:27800 (R;US) 
Combustion Properties 

Pacific Northwest and Alaska bioenergy program glossary, 

10:27800 (R;US) 
Density 

Pacific Northwest and Alaska bioenergy program glossary, 

10:27800 (R;US) 
Flammability 

Pacific Northwest and Alaska bioenergy program glossary, 

10:27800 (R;US) 
ETHANOL 
Biosynthesis 

An immobilization method for the recovery of cellulase used in 
cellulose conversion to ethanol, 10:27037 (BA;US) 

Differences in xylan degradation by various noncellulolytic 
thermophilic anaerobes and Clostridium thermocellum, 
10:27032 (J;US) 

Studies on sugarcane as an energy crop for Punjab. Final 
report, 10:27021 (R;IN) 


Carbohydrates from microalgae, 10:27023 (RA;US) 

Draft Environmental Impact Statement for the proposed 
resource recovery program at the Brooklyn Navy Yard. 
Volume I. Technical appendices. Appendix A, 10:28769 
(RUS) 

Solvent Properties 

Intermediates formed during supercritical desulfurization of 
coal. Sixth quarterly technical progress report, October 1, 
1984-December 31, 1984, 10:26604 (R;US) 

Picosecond studies of excited state proton transfer reactions, 
10:28214 (R;US) 

ETHANOL PLANTS 
Construction 

Case studies of unique problems and events encountered during 
design, construction and operation of three large 
commercial-scale fuel ethanol plants, 10:27038 (BA;US) 
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Case studies of unique problems and events encountered during 
design, construction and operation of three large 
commercial-scale fuel ethanol plants, 10:27038 (BA;US) 

Economics 

Operational characteristics of a farm scale ethanol production 

plant, 10:27041 (BA;US) 
Operation 

Case studies of unique problems and events encountered during 
design, construction and operation of three large 
commercial-scale fuel ethanol plants, 10:27038 (BA;US) 

tional characteristics of a farm scale ethanol production 
plant, 10:27041 (BA;US) 

ETHER 

See ETHYL ETHER 
ETHINE 

See ACETYLENE 
ETHOCEL 

See CELLULOSE 
ETHYL ALCOHOL 

See ETHANOL 
ETHYL ETHER 

Toxicity 

Effects of ethylene glycol monomethyl (EGME) and 
monoethyl (EGEE) ethers on the immunocompetence of 
allogeneic and syngeneic mice bearing L1210 mouse 
leukemia, 10:28895 (J;US) 


Polymerization 
Supported organoactinides. Surface chemistry and catalytic 
properties of alumina-bound (Cyclopentadienyl)- and 
(Pentamethylcyclopentadienyl)thorium and -uranium 
hydrocarbyls and hydrides, 10:28244 (J;US) 
Yields 
Flash pyrolysis of biomass with reactive and non-reactive 
gases, 10:26998 (R;US) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYNE 
See ACETYLENE 
EUROPEAN COMMUNITIES 
See also COMMON MARKET 
Insolation 
Frequency distributions of global radiation on horizontal 
surface for the region of the EC, 10:27063 (R;XE) 
Research Programs 
Solar Energy R and D Programme, 10:27801 (R;XE) 
EUROPEAN ECONOMIC COMMUNITY 
See COMMON MARKET 
EUROPIUM 142 
Energy Levels 
Nuclear data sheets for A = 142, 10:29274 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 142, 10:29274 (J;US) 
EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EVAPORATION 
Fluidized Bed 
Low- energy process for coal drying. Final report, 10:26730 
(R;DK;In Danish) 
Mass Transfer 
Vaporization from a heated surface into a saturated stream, 
10:28295 (R;US) 
EVAPORITES 
Hydraulic Conductivity 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part III. Geologic and hydrolic 
evaluation, 10:28915 (R;US) 
Porosity 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part III. Geologic and hydrolic 
evaluation, 10:28915 (R;US) 
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Radionuclide Migration 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part III. Geologic and hydrolic 
evaluation, 10:28915 (R;US) 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCRETION ANALYSIS 
See PERSONNEL MONITORING 
EXHAUST GASES 


Screening 
Complex mixtures - relative potency matrix, 10:26759 (RA;US) 
Mutagen Screening 
Complex mixtures - relative potency matrix, 10:26759 (RA;US) 
EXOTIC RESONANCES 
Photoproduction 
Production of exotic resonance in yy->rhorho, 10:29160 
(TJ;DE) 
Quarkonium 
Hybrid quarkonia from QCD sum rules, 10:29106 (R;DE) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL DATA 
Quality Assurance 
External quality assurance for the Plume Model Validation and 
Development Project: Moderately Complex Terrain Site. 
Final report, 10:28691 (R;US) 
Validation 
External quality assurance for the Plume Model Validation and 
Development Project: Moderately Complex Terrain Site. 
Final report, 10:28691 (R;US) 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPLORATORY WELLS 
Well Completion 
Geology report: proposed North Atlantic OCS oil and gas 
lease sale 96, 10:26775 (R;US) 
EXPLOSIVELY-DRIVEN MHD GENERATORS 
See PULSED MHD GENERATORS 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTERNAL IRRADIATION 
Depth Dose Distributions 
Effect of curved surface of patient on dose distribution, 
10:29368 (RA;CS;In Slovak) 
EXTRACTION COLUMNS 
Performance 
Performance evaluation of slurry-packed capillary columns for 
liquid chromatography, 10:28176 (J;DE) 
EXTRACTION (SOLVENT) 
See SOLVENT EXTRACTION 
EXTRAHIGH VOLTAGE ALTERNATING CURRENT SYS 
See EHV AC SYSTEMS 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
EXXON GASIFICATION PROCESS 
Catalysts 
Fundamentals of catalytic coal gasification, 10: 26556 (RA;US) 
EYE CATARACTS 
See CATARACTS 


F CODES 
Evaluation 
Evaluation of mechanistic models for coal gasification. Final 
technical report (CHEMFLUB, FLAG, FLAME), 10:26571 
(R;US) 
F MESONS 
Prior to Jan. 1985 this information was indexed with the 
descriptor F-2030 RESONANCES. 
Decay 
Bubble chamber experiments on charmed particle lifetimes, 
10:29100 (J;US) 


F-2030 RESONANCES 
See F MESONS 
FABRIC FILTERS 
Efficiency 


Oe ee ee 
for three types of filter materials: fabric filters, glass paper 
and electrified sand, 10:26680 (R;NL;In Dutch) 

Materials 

Collection efficiency and pressure drop against fly ash loading 
for three types of filter materials: fabric filters, glass paper 
and electrified sand, 10:26680 (R;NL;In Dutch) 

Performance Testing 

Evaluation of a 2.5-MW spray dryer/fabric filter SO. removal 

system, 10:26669 (R;US) 
Pressure Drop 

Collection efficiency and pressure drop against fly ash loading 
for three types of filter materials: fabric filters, glass paper 
and electrified sand, 10:26680 (R;NL;In Dutch) 

FACILITIES (ACCELERATOR) 

See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 

See EDUCATIONAL FACILITIES 
FACILITIES (MILITARY) 

See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 

See NUCLEAR FACILITIES 
FACILITIES (RESOURCE RECOVERY) 

See RESOURCE RECOVERY FACILITIES 
FACILITIES (STORAGE) 

See STORAGE FACILITIES 
FACILITIES (TEST) 

See TEST FACILITIES 
FACTORIZATION 

Algorithms 

Parallel Cholesky factorization in message-passing 

multiprocessor environments, 10:29602 (R;US) 
FALLOUT 
For radioactive fallout only. 


Development and evaluation of a fallout collector, 10:28666 
(R;US) 
FALLOUT PARTICULATES 
See FALLOUT 
FANS 
See BLOWERS 
FAR ULTRAVIOLET RADIATION 

Wavelength range 2000-400 A. 

Studies on radiative collisional and ultraviolet lasers. Annual 
technical report, 1 October 1983-30 September 1984, 
10:28284 (R;US) 

FARADAY GENERATORS 
See MHD GENERATORS 
FARMS 
Constraints 

Attitudinal barriers to adoptions of alternative energy devices 

by farmers, 10:27756 (BA;US) 
Fuel Substitution 

Attitudinal barriers to adoptions of alternative energy devices 

by farmers, 10:27756 (BA;US) 
Technology Transfer 
Attitudinal barriers to adoptions of alternative energy devices 
by farmers, 10:27756 (BA;US) 

FAST BREEDER TYPE REACTORS 

See FBR TYPE REACTORS 
FAST EXPERIMENTAL BREEDER REACTOR JAPAN 

See JOYO REACTOR 
FAST FLUX TEST FACILITY REACTOR 

See FFTF REACTOR 
FAST NEUTRONS 

Transmission 

Fast neutron passage through layers, 10:29345 (RA;CS;In 
Czech) 

Transmission of fast neutrons from the Li(d, xn) reaction 
through thick iron, 10:29359 (BA;JP) 

FAST REACTORS 
See also FBR TYPE REACTORS 





FAST REACTORS 
Transmission 


FFTF REACTOR 
HPRR REACTOR 


Fuel Element Clusters 
Flow area blockage effect on the coolant rate distribution fast 
reactor fuel element bundle model, 10:27429 (R;SU;In 
Russian) 
FASTENERS 
Stress Analysis 
Calculation of mechanical strength of the bolts of the flanged 
joints of LWR-type reactor pressure vessels (with particular 
emphasis on the behaviour under critical internal excess 
pressure, acting like a “safety valve"). 5. Technical report, 
10:27392 (R;DE;In German) 
FAST-MIXED SPECTRUM REACTOR 
See FBR TYPE REACTORS 
FATIGUE 
Crack Propagation 
Thresholds for fatigue crack 
anomalies, 10:28040 (R;US) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FAURE CYCLOTRON 
See NACSSC 
FBR TYPE REACTORS 


See also JOYO REACTOR 
LMFBR TYPE REACTORS 


Fuel Assemblies 
Heat transfer intensification in fast reactor fuel assemblies with 
opposite winding under conditions of non-uniform power 
distribution in the assembly cross section, 10:27428 (R;SU;In 
Russian) 
Fuel Cans 
Corrosion of stainless steel claddings by cesium iodide, 
10:27431 (RA;JP) 
FEDERAL POWER COMMISSION 
Reporting 


Requirements 
Inconsistencies and discrepancies in methods of reporting 


power statistics data under current FPC requirements, 
10:27792 (R;US) 
FEDERAL REGION III 
Prior to June 1982 this concept was indexed to CENTRAL 
REGION. 
Application of appropriate technology to solar heating system 
design and construction, 10:27254 (R;US) 
FEDERAL REGION X 
Prior to June 1982 this concept was indexed to PACIFIC 
NORTHWEST REGION. 
See also ALASKA 
IDAHO 
‘OREGON 
WASHINGTON 
Energy Source Development 
Pacific Northwest and Alaska Bioenergy Program yearbook, 
10:27799 (R;US) 
FEDERAL REPUBLIC OF GERMANY 
Air Pollution 
Investigation of the air pollution impact in Eastern Bavaria - 
measurement results from August and September 1984, 
10:28685 (R;DE;In German) 
Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
Petroleum Industry 
Fignees of the petroleum industry - issue 1983, 10:26773 


Quarterly Brine Migration Data report, January-March 1984: 
nucjear waste repository simulation experiments (brine 
migration), Asse Mine of the Federal Republic of Germany, 
10:26851 (R;US) 
FEEDWATER 
Electric Conductivity 
Characterization of steam cycle chemistry at Southern 
California Edison steam plants. Final report, 10:27369 
(R;US) 
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Recycling 
Characterization of steam cycle chemistry at Southern 
California Edison steam plants. Final report, 10:27369 
(R;US) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMI BETA THEORY 
See FERMI INTERACTIONS 
FERMI CONSTANTS 
See FERMI INTERACTIONS 
FERMI GAS MODEL 
Zero Sound 
Zero and first sounds in the particle-drop model, 10:29327 
(RA;SU;In Russian) 
FERMI INTERACTIONS 
Current-current amplitudes for four-fermion interaction and 
two-particle bound states, 10:29133 (R;SU;In Russian) 
FERMI PSEUDOPOTENTIAL 
See FERMI INTERACTIONS 
FERMILAB ACCELERATOR 
Facility at Fermi National Accelerator Laboratory, Batavia, 
Illinois, includes main synchroton, booster synchrotron, and 
linac. 


Spectrometers 
Collider detector (CDF) at Fermilab. An overview, 10:28485 
(RA;XC) 
Modifications 
Fermilab anti pp collider, 10:28483 (RA;XC) 
Program Management 
Fermilab anti pp collider, 10:28483 (RA;XC) 
Shower Counters 
CDF electromagnetic shower counters, 10:28487 (RA;XC) 
Collider detector (CDF) at Fermilab. An overview, 10:28485 
(RA;XC) 
DO project at Fermilab, 10:28486 (RA;XC) 
FERMIUM 258 
Fission 
Conditions in a scission point and kinetic energies of nuclear 
fission fragments, 10:29301 (R;SU;In Russian) 
FERMI-WEIZSAECKER FORMULA 
See FERMI INTERACTIONS 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRIMAGNETIC MATERIALS 
Hexagonal Lattices 
First order moment reorientation transitions in the RaT17 
hexagonal ferrimagnets, 10:28025 (R;IT) 
Magnetization 
First order moment reorientation transitions in the RgTi; 
hexagonal ferrimagnets, 10:28025 (R;IT) 
Order-Disorder Transformations 
First order moment reorientation transitions in the RoTiz 
hexagonal ferrimagnets, 10:28025 (R;IT) 
FERRITE GARNETS 
Magneto-Optical Effects 
Operation margins of magneto-optic arrays, 10:28329 (R;FR) 
Refractivity 
Refractive index of bi-substituted magnetic garnet films, 
10:28113 (R;FR) 
Thickness 
Refractive index of bi-substituted magnetic garnet films, 
10:28113 (R;FR) 
FERRITIC STEELS 
Corrosion 
Comparative study of the behaviour of metals in geothermal 
environment, 10:27321 (R;FR;In French) 


Fatigue behavior of chromium-containing ferritic steels at 
elevated temperature. Final technical report, July 1, 1982- 
June 30, 1984, 10:28054 (R;US) 

Fatigue 

Fatigue behavior of chromium-containing ferritic steels at 
elevated temperature. Final technical report, July 1, 1982- 
June 30, 1984, 10:28054 (R;US) 
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FERROMAGNETIC MATERIALS 
Spin Glass State 
ESR measurements on amorphous FeNiSi thin films in the 
ferromagnetic-spin glass transition regime, 10:28014 (R;FR) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FETUSES 
Sensitivity 
Teratology of complex mixtures, 10:26755 (RA;US) 
Survival Time 
Teratology of complex mixtures, 10:26755 (RA;US) 
FEYNMAN PATH INTEGRAL 
Lectures 
Feynman path integrals - from the prodistribution definition to 
the calculation of glory scattering, 10:29425 (R;US) 
Matrix Elements 
Quantum mechanical path integrals with Wiener measures for 
all polynomial Hamiltonians, 10:29419 (R;US) 
Measure Theory 
Reparametrization in the path integral, 10:29418 (R;SU;In 
Russian) 
FFTF REACTOR 
Pipes 
Further considerations for damping in heavily insulated pipe 
systems, 10:27430 (R;US) 
FIBROBLASTS 
Growth 
Modulation of 8-adrenergic response in rat brain astrocytes by 
serum and hormones, 10:28777 (J;US) 
FIELD EFFECT TRANSISTORS 
Physical Radiation Effects 
Transient response of a small-signal microwave GaAs FET to 
x-rays, 10:28631 (J;US) 
FIELD EQUATIONS 
Conservation Laws 
Construction of local and non-local conservation laws for non- 
linear field equations, 10:29189 (R;IT) 
FIELD PRODUCTION EQUIPMENT 
Cost 
Costs and indexes for domestic cil and gas field equipment and 
production operations, 1984, 10:26764 (R;US) 
(ELECTRIC) 


See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (GRAVITATIONAL) 
See GRAVITATIONAL FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILAMENT (PLASMA) 
See PLASMA FILAMENT 
FINANCIAL DATA 
Forecasting 
Documentation of the National Utility Financial Statement 
(NUFS) model. Volume I. Methodology description and 
user's guide. Final report, 10:27789 (R;US) 
Documentation of the National Utility Financial Statement 
(NUFS) model. Volume II. Programmer’s manual. Final 
report, 10:27790 (R;US) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINITE DIFFERENCE METHOD 
Eigenvalues 
Unique numerical solution of Maxwellian eigenvalue problems 
in three dimensions, 10:29399 (R;DE) 
FINLAND 
Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIRES 
Eavironmental Effects 
Sediment and nutrient export in runoff from burned and 
harvested pine watersheds in the South Carolina Piedmont, 
10:28752 (J;US) 


FIREWOOD 
See WOOD FUELS 
FIRST WALL 
Permeability 
Hydrogen diffuion through the first wall of a thermonuclear 
reactor, 10:29545 (R;SU;In Russian) 
FISCHER-TROPSCH SYNTHESIS 
Synthesis gas conversion to high octane gasoline using a dual 
reactor unit, 10:27001 (RA;US) 


Examination of Fischer-Tropsch synthesis in a slurry-phase, 
bubble-column reactor, 10:27000 (RA;US) 

Improved catalysts for liquid hydrocarbon fuels from syngas. 
Second quarter technical progress report, January-March 
1984, 10:27003 (R;US) 

Metal boride catalysts for indirect liquefaction. Quarterly 
technical progress report, December 1, 1984-February 28, 
1985, 10:27002 (R;US) 

Mossbauer, infrared and magnetic characterization of 
iron/cobalt in cage structure alumino-silicates 
(Zeolites), 10:28147 (J;US) 

Pittsburgh Energy Technology Center quarterly technical 
progress report for the period ending December 31, 1984, 
10:26608 (R;US) 

Chemical Reactors 

Examination of Fischer-Tropsch synthesis in a slurry-phase, 

bubble-column reactor, 10:27000 (RA;US) 
FISCHER-TROPSCH 
MOBIL PROCESS/Catalysts 

Pittsburgh Energy Technology Center quarterly technical 
progress report for the period ending December 31, 1984, 
10:26608 (R;US) 

Synthesis gas conversion to high octane gasoline using a dual 
reactor unit, 10:27001 (RA;US) 

MOBIL PROCESS/Chemical Reactors 
Synthesis gas conversion to high octane gasoline using a dual 
reactor unit, 10:27001 (RA;US) 

FISH LADDERS 

See FISH PASSAGE FACILITIES 
FISH LIFTS 

See FISH PASSAGE FACILITIES 
FISH LOCKS 

See FISH PASSAGE FACILITIES 
FISH PASSAGE FACILITIES 

Evaluation 

Evaluation of lower Umatilla River channel modifications 
below Three Mile Dam. Annual progress report, 1984, 
10:28762 (R;US) 

FISHES 
See also TROUT 

Environment and power: fish and wildlife annual project 

summary 1983, 10:27053 (R;US) 
Impingement 
Subsampling program for the estimation of fish impingement, 
10:27380 (J;US) 
FISHWAYS 
See FISH PASSAGE FACILITIES 
FISSILE MATERIALS 
Antiproton Reactions 

Could antiprotons be used to get a hot, dense plasma, 10:29295 

(R;CH) 
FISSION 
Research Programs 

Nuclear data activities in India. Progress report, January 1983- 

June 1984, 10:29213 (R;IN) 
FISSION CHAMBERS 
Comparative Evaluations 

Neutron detector counting capabilities for *°B-lined and **U 

fission chambers in high gamma-ray fluxes, 10:26971 (R;US) 
FISSION FOIL DETECTORS 
Dose Equivalents 

Determination of dose equivalent using solid-state track 
detectors with fissionable radiators - analysis of errors, 
10:29370 (RA;CS;In Czech) 





Fission fragment angular distributions, 10:29304 (R;US) 


Molecular and atomic ion detection in mass measurements by 
time of flight. Desorption multiplicity by ***Cf fission 
fragments, 10:28643 (R;FR;In French) 

Kinetic Energy 

Conditions in a scission point and kinetic energies of nuclear 

fission fragments, 10:29301 (R;SU;In Russian) 
FISSION PRODUCT RELEASE 

Coordinate with descriptors for the area of release such as 
BIOSPHERE or COOLANTS, and for the specific fission 
products, if known. 

Computer Codes 

Calculation of releases of radioactive materials in gaseous and 
liquid effluents from pressurized water reactors (PWR- 
GALE Code). Revision 1, 10:27482 (R;US) 

Systems Analysis 

Stochastic short-term and long-term models describing 
radioactive iodine release from the PASSAT offgas cleaning 
facility, 10:26899 (R;DE;In German) 

FISSION PRODUCTS 
Mass Transfer 

Vaporization from a heated surface into a saturated stream, 

10:28295 (R;US) 


Transport 
Vaporization from a heated surface into a saturated stream, 
10:28295 (R;US) 
FISSION YIELD 
Calculation Methods 
Empirical correlation of residual gamma radiation resulting 
from operation of the Health Physics Research Reactor, 
10:27488 (R;US) 
FISSIONABLE MATERIALS 
See also FISSILE MATERIALS 


Regulating criticality safety remotely, 10:26969 (R;US) 


Regulating criticality safety remotely, 10:26969 (R;US) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FIXATION (WASTE TREATMENT) 
See SOLIDIFICATION 
FLAME PROPAGATION 

Laminar flame propagation/quench for a parallel-wall duct, 
10:27978 (R;US) 

LDA study of the unburned gas motion induced by nonsteady 
flame propagation in a constant volume duct (Laser Doppler 
anemometer), 10:28252 (R;US) 

Numerical Solution 

Significant parameters for predicting flame spread, 10:28254 

(R;US) 
FLAMES 
Quenching 

Laminar flame propagation/quench for a parallel-wall duct, 
10:27978 (R;US) 

FLAT PLATE COLLECTORS 

Solar heat exploitation by means of flat plate collectors, 
10:27284 (R;DE;In German) 

Fabrication 

Solar water heating for apple packing plants. Final report, 

10:27251 (R;US) 
Field Tests 

Experimental demonstration of a high performance flat plate 
collector field with isothermal heat transport and heat 
storage in stratified water tank, 10:27289 (R;XE;In German 
and English) 

Forced Convection 
Forced convection on solar collector arrays, 10:27283 (R;US) 
Heat Transfer 

Contribution to the study of flat-plate solar collectors using a 
semi-transparent heat carrying fluid with simple greenhouse 
effect associated to an alveolar structure, 10:27295 (R;FR;In 
French) 

Numerical solutions of turbulent models for flow over a flat 
plate with angle of attack, 10:27286 (R;US) 
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Operation 
Experimental demonstration of a high performance flat plate 
collector field with isothermal heat transport and heat 
storage in stratified water tank, 10:27289 (R;XE;In German 
and English) 
Performance Testing 
High performance solar collector for small cooling facilities, 
10:27294 (R;XE) 
Spectrally Selective Surfaces 
igh performance solar collector for small cooling facilities, 
10:27294 (R;XE) 
Weathering 
Weathering of solar collectors, 10:27292 (R;XE) 
FLAVOPROTEIN ENZYMES 
See DIAPHORASE 
FLOORS 
Noise Pollution Control 
Footstep sound insulation in floor heating systems, 10:28901 
(R;DE;In German) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW (HEAT) 
See HEAT FLOW 
FLOW MODELS 
Computer Calculations 
Modeling of fluid flows and heat transfers by a finite difference 
method in curved non orthogonal meshes, 10:28299 (R;FR;In 
French) 
Finite Difference Method 
Modeling of fluid flows and heat transfers by a finite difference 
method in curved non orthogonal meshes, 10:28299 (R;FR;In 
French) 
FLOW RATE 
Tracer Techniques 
Flow rate measurements in sewage treatment plants by tracer 
techniques, 10:28346 (RA;CS;In Slovak) 
FLOW VISUALIZATION 
Bubbles 
Hydraulic flow visualization method and apparatus, 10:28310 
(P;US) 
FLOWMETERS 
Calibration 
Flow rate measurements in sewage treatment plants by tracer 
techniques, 10:28346 (RA;CS;In Slovak) 
IEA-SSPS CRS calibration report: calibration of relevant 
measuring sensors, 10:28641 (R;US) 
Computer-Aided Design 
Measurement of flowrate through correlation in nuclear power 
plants: review of various methods and achievement of a 
processing unit for a correlation flowmeter, 10:27407 
(R;FR;In French) 


Testing 

IEA-SSPS CRS calibration report: calibration of relevant 

measuring sensors, 10:28641 (R;US) 
FLUE GAS 
Denitrification 

Research and development for advanced combined NO/sub 
x//SO2 removal systems. Technical progress report No. 19, 
10:26661 (R;US) 

Desulfurization 

Economics of dry FGD by sorbent injection, 10:26667 
(RA;US) 

Evaluation of pilot ESP used with a spray dryer FGD system 
at Pittsburgh Energy Technology Center, Bruceton, PA, 
September 1983-May 1984. Volume II, 10:26665 (R;US) 

Evaluation of pilot ESP used with a spray dryer FGD system 
at Pittsburgh Energy Technology Center, Bruceton, PA, 
September 1983-May 1984. Volume I, 10:26664 (R;US) 

Evaluation of a 2.5-MW spray dryer/fabric filter SO2 removal 
system, 10:26669 (R;US) 

Field evaluation of a utility spray dryer system. Final report, 
10:26670 (R;US) 

Fourth annual contractors’ meeting on contaminant control in 
hot coal-derived gas streams: proceedings, 10:26591 (R;US) 

Portland cement for SO: control in coal-fired power plants, 
10:26681 (P;US) 
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Research and development for advanced combined NO/sub 
x//SO2 removal systems. Technical progress report No. 19, 
10:26661 (R;US) 

Hot Gas Cleanup 

Fourth annual contractors’ meeting on contaminant control in 
hot coal-derived gas streams: proceedings, 10:26591 (R;US) 

Pittsburgh Energy Technology Center quarterly technical 
progress report for the period ending December 31, 1984, 
10:26608 (R;US) 

Toxicity 

Health risk evaluation of flue gas emissions of chlorinated 
dioxins and dibenzofurans from a hazardous waste 
incineration plant, 10:28347 (R;SE) 

Tracer Techniques 

Isotope tracers for coal emissions. Final report, 10:28675 

(R;US) 
FLUID FLOW 


See also COMPRESSIBLE FLOW 
GAS FLOW 
LAMINAR FLOW 
LIQUID FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 


Computer Codes 
Detailed validation of a liquid and heat flow code against field 
performance, 10:28306 (R;US) 
Computerized Simulation 
Elementary notions on one-dimensional flow thermohydraulic 
modelling, 10:28298 (R;FR;In French) 
Flow Models 
Elementary notions on one-dimensional flow thermohydraulic 
modelling, 10:28298 (R;FR;In French) 
Mathematical Models 
Groundwater transport: handbook of mathematical models, 
10:28749 (R;US) 
FLUID MECHANICS 
See also HYDRAULICS 
Computerized Simulation 
Characteristics of a numerical fluid dynamics simulator, 
10:29044 (R;US) 
FLUIDIZATION 
Computerized Simulation 
Evaluation of mechanistic models for coal gasification, 
10:26575 (RA;US) 
Mathematical Models 
High pressure fluidization cold model, 10:26574 (RA;US) 
FLUIDIZED BED 


Effect of fluidized bed operating parameters on solids 
segregation, 10:26735 (R;US) 
Segregation 
Effect of fluidized bed operating parameters on solids 
segregation, 10:26735 (R;US) 
FLUIDIZED-BED COMBUSTION 
Reviews 
FBC: an environmentally and economically acceptable 
alternative for burning low-rank coal, 10:26739 (R;US) 
Test Facilities 
Development of a fluidized bed air heater. Final report, 
10:26737 (R;US) 
FLUIDIZED-BED COMBUSTORS 
Comparative Evaluations 
FBC: an environmentally and economically acceptable 
alternative for burning low-rank coal, 10:26739 (R;US) 


Engineer, design, construct, test and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for 
production of electric power. Phase III: pilot plant 
construction. Annual report, July 1982-July 1983, 10:26736 
(R;US) 

Corrosion Resistance 

1100-1500°F corrosion of turbine materials following long term 
exposure to the effluent from an experimental PFBC, 
10:28355 (BA;US) 

Design 

Development of a fluidized bed air heater. Final report, 

10:26737 (R;US) 


Hot Gas Cleanup 
Laboratory/bench scale testing and evaluation of APT Dry 
Plate Scrubber. Twentieth ly report, December 1, 
1984-February 28, 1985, 10:26658 (R;US) 
Performance Testing 
Development of a fluidized bed air heater. Final report, 
10:26737 (R;US) 
Pilot Plants 
, design, construct, test and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for 
production of electric power. Phase III: pilot plant 
construction. Annual report, July 1982-July 1983, 10:26736 
(R;US) 
Test Facilities 
1100-1500°F corrosion of turbine materials following long term 
exposure to the effluent from an experimental PFBC, 
10:28355 (BA;US) 
FLUIDS 
Not for BODY FLUIDS. 
See also FRACTURING FLUIDS 
GASES 


GEOTHERMAL FLUIDS 
HEAT TRANSFER FLUIDS 
LIQUIDS 


Meetings 
Eighth international conference on MHD electrical power 
generation. Volume 5, 10:27817 (TG;US) 


Dynamics of a magnetic-fluid seal, 10:27818 (TA;US) 
Statistical Mechanics 
Theoretical chemistry, 10:28047 (RA;US) 
FLUORANTHENE 
See CONDENSED AROMATICS 
FLUORESCENCE 
Scintillation Quenching 
Lifetime and quenching measurements of C,H emission 
produced by vacuum ultraviolet photolysis of C:He, 
10:28235 (R;US) 
FLUORINE 
Ton Exchange Chromatography 
Characterization of steam cycle chemistry at Southern 
California Edison steam plants. Final report, 10:27369 
(R;US) 
FLUORINE 18 
Radiochemistry 
Studies on ‘carrier-free’ radiohalogenation of receptor-binding 
1,4-benzodiazepines with *F, “Br and ‘I, 10:28243 
(R;DE;In German) 
FLUORINE COMPOUNDS 
Binding Energy 
Study of hyperconjugation in trifluoramine oxide and related 
molecules using core and valence ionization potentials, 
10:28198 (J;CH) 
FLUORINE FLUORIDES 
See FLUORINE 
FLUORS 
See PHOSPHORS 
FLY ASH 
Chemical Composition 
Morphology and chemical composition of some fly ash samples 
from a coal-fired power plant, 10:26679 (R;NL) 
Electron Microprobe Analysis 
A convenient method combining the morphological and 
chemical analysis of coal fly ash with particle size 
determination, 10:26678 (R;NL) 
Ground Disposal 
Dewatering to stabilize fly ash disposal ponds. Final report, 
10:26668 (R;US) 
Microscopy 
Morphology and chemical composition of some fly ash samples 
from a coal-fired power plant, 10:26679 (R;NL) 
Electron 
A convenient method combining the morphological and 
chemical analysis of coal fly ash with particle size 
determination, 10:26678 (R;NL) 
Morphology and chemical composition of some fly ash samples 
from a coal-fired power plant, 10:26679 (R;NL) 





FLYWHEEL ENERGY STORAGE 
Contro!l Systems 


FLYWHEEL ENERGY STORAGE 
Control Systems 
Dynamics and controls working group summary, 10:27710 
(RUS) 


Dynamics and controls working group summary, 10:27710 
(RUS) 


Efficiency 
High-efficiency power conversion options for flywheel energy 
storage systems, 10:27730 (R;US) 


Feasibility Studies 
Flywheel-powered X-ray generator, 10:27717 (R;US) 
Potential of flywheels for spacecraft energy storage, 10:27732 
(RUS) 


Reaction wheels for kinetic energy storage, 10:27733 (R;US) 
Technology Assessment 
Comparative energy storage assessment item, 10:27714 (R;US) 
Electrical/electronics working group summary, 10:27709 


(R;US) ‘ » 
‘electromagnetics working group summary, 
10:27708 (R;US) 
Summary of the 1983 Integrated Flywheel Technology 
Workshop, 10:27711 (R;US) 
FL 


YWHEELS 
Space Power, 10:27198 (R;US) 


transfer through rotary interfaces, 
10:27729 UD 


of a laboratory model Annular Momentum 

Control Device (AMCD), 10:27718 (R;US) 

Flexible matrix composite laminated disk/ring flywheel, 
10:27721 (R;US) 

General Electric composite ring-disk flywheel: recent and 
potential developments, 10:27722 (R;US) 

Generic composite flywheel designs, 10:27719 (R;US) 

Magnetically suspended flywheel system study, 10:27728 
(R;US) 

Magnetically suspended reaction wheel assembly, 10:27725 
(R;US) 

Multipurpose composite flywheel, 10:27723 (R;US) 

Summary results of the DOE flywheel development effort, 
10:27720 (R;US) 


Inertial storage for satellites, 10:27715 (R;US) 
Merits of flywheels for spacecraft energy storage, 10:27713 
(R;US) 
Fabrication 
development experience on energy storage wheels 
for space, 10:27712 (R;US) 
Magnetically suspended reaction wheel assembly, 10:27725 
(R;US) 
Multipurpose composite flywheel, 10:27723 (R;US) 
results of the DOE flywheel development effort, 
10:27720 (R;US) 
Bearings 


Magnetic suspension options for spacecraft inertia-wheel 
spplications, 10:27 10:27726 EUS) 
Overview of magnetic bearing control and linearization 


for annular magnetically suspended devices, 
10:27727 (R;US) 


Optimization 
Reaction wheels for kinetic energy storage, 10:27733 (R;US) 
Performance 


Electrochemistry and storage panel report, 10:27740 (R;US) 
development on energy storage wheels 
for space, 10:27712 (R;US) 
Performance Testing 
Multipurpose composite flywheel, 10:27723 (R;US) 
results of the DOE flywheel development effort, 
10:27720 (R;US) 
Safety 
er containment and safety considerations, 10:27724 
US) 
Technology Assessment 
“ion of integrated flywheel system technology, 10:27706 


ERA-10/15 / 1648 


Perspectives on energy storage wheels for space station 
application, 10:27716 (R;US) 
Rotating assembly working group summary, 10:27707 (R;US) 
Testing 
ad suspended reaction wheel assembly, 10:27725 
(R;US) 
Torque 
Torque command steering law for double-gimbaled control 
moment gyros applied to rotor energy storage, 10:27731 
(R;US) 
FMIT FACILITY 
See FMIT LINAC 
FMIT LINAC 
Linear Accelerator at the Hanford Fusion Materials Irradiation 
Test Facility. 
Cavity Resonators 
Recent performance of the FMIT RFQ, 10:28503 (RA;DE) 
Deuteron Beams 
Status report on FMIT, 10:28415 (RA;DE) 
RF Systems 
High-power testing of multiple-loop radio-frequency drive 
concept for the FMIT accelerator, 10:28384 (RA;DE) 
FOAMS 
Fracturing Fluids 
Practical aspects of foam fracturing the Devonian shale, 
10:26809 (J;US) 
FOG (SPRAYS) 
See SPRAYS 
FOOD 
Contamination 
Methods for the determination of radionuclides from the 
environmental radioactivity in foods, 10:28733 (R;DE;In 
German) 
Radiation Monitoring 
Methods for the determination of radionuclides from the 
environmental radioactivity in foods, 10:28733 (R;DE;In 
German) 


Irradiation of dried products, 10:28823 (R;DE;In German) 
FOOD IRRADIATION 
See FOOD PROCESSING 
FOOD PROCESSING 
Energy Management 
Small manufacturing and food processing energy management 
program. Quarterly progress report, July 1-September 30, 
1984, 10:27956 (R;US) 
FOODSTUFFS 
See FOOD 
FOREST LITTER 
Natural organic debris on the forest floor. 
Decomposition 
Arthropod use of invertebrate carrion, 10:28724 (J;US) 
FORESTS 
Air Pollution 
Preliminary estimates of airborne pollutant fluxes to the Camp 
Branch and Cross Creek watersheds. Technical memo, 
10:28697 (R;US) 
Carbon Cycle 
Effects of increased wood energy consumption on carbon 
storage in forests of the US, 10:28731 (J;US) 
Succession 
Modeling long-term changes in forested landscapes and their 
relation to the Earth’s energy balance, 10:28720 (R;US) 
FORGING 
Electric Heating 
Resistance way to versatile controlled forging, 10:27943 (R;SE) 
FORMALDEHYDE 
Air Pollution Monitoring 
Pollutant emission rates from unvented infrared and convective 
gas-fired space heaters, 10:28694 (R;US) 
Ecological Concentration 
Environmental dependence of formaldehyde emissions from 
pressed-wood products: experimental studies and modeling, 
10:28683 (R;US) 
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Pollution Sources 
Environmental dependence of formaldehyde emissions from 
pressed-wood products: experimental studies and modeling, 
10:28683 (R;US) 
FORMALIN 
See FORMALDEHYDE 
FORMALITH 
See FORMALDEHYDE 
FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMOL 
See FORMALDEHYDE 
FORMOSA 
See TAIWAN 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL 


See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PETROLEUM 
SHALE OIL 


Energy Substitution 
Substitution of electric power for fossil fuels in the industry. 
Session 1c N.1.12, 10:27895 (R;SE;In French) 
FOSSIL-FUEL POWER PLANTS 
Availability 
User's guide for the UNIRAM availability assessment 
methodology: Version 1.1, 10:27366 (R;US) 


Baghouses 
22 MW coal-fired demonstration of dry SO/sub/2 scrubbing 
with sodium sorbent compounds, 10:26666 (RA;US) 


Manual for investigation and correction of boiler tube failures. 
Final report, 10:27367 (R;US) 
Comparative Evaluations 
FBC: an environmentally and economically acceptable 
alternative for burning low-rank coal, 10:26739 (R;US) 


Conceptual designs of pressurized fluidized bed and pulverized 
coal fired power plants, 10:27376 (J;US) 
Dry Scrubbers 
22 MW coal-fired demonstration of dry SO/sub/2 scrubbing 
with sodium sorbent compounds, 10:26666 (RA;US) 
Economics of dry FGD by sorbent injection, 10:26667 


Robustness of the ANOVA model in environmental 
monitoring applications. Final report, 10:28761 (R;US) 
Flue Gas 
Economics of dry FGD by sorbent injection, 10:26667 
(RA;US) 
Field evaluation of a utility spray dryer system. Final report, 
10:26670 (R;US) 
Portland cement for SO: control in coal-fired power plants, 
10:26681 (P;US) 
Gas Turbines 


Coal combustion in gas turbines evaluated in US study, 
10:27375 (J;GB) 
Liquid Wastes 
Characterization of utility low-volume wastes. Final report, 
10:28750 (R;US) 
R 
User’s guide for the UNIRAM availability assessment 
methodology: Version 1.1, 10:27366 (R;US) 
Solid Wastes 
Characterization of utility low-volume wastes. Final report, 
10:28750 (R;US) 
Generators 


THI (ishikawajima-Harima Heavy Industries) Engineering 
Review, Vol. 17, No. 2, Serial No. 50, April 1984. Quarterly 
report, 10:27373 (R;JP) 

Post-CHF heat transfer and rewetting in heated tubes, 10:27629 
(RA;US) 

Steam Turbines 


Characterization of steam cycle chemistry at Southern 
California Edison steam plants. Final report, 10:27369 
(R;US) 


Thermodynamic Cycles 
Coal combustion in gas turbines evaluated in US study, 
10:27375 (J;GB) 
FOUNDRIES 
Energy Substitution 
Perspectives of the duplex process in Italian iron foundries: a 
sound example of for fuel for 


substitutioning electricity 
primary energy saving. Session 2.1 N.2.1.4, 10:27900 (R;SE) 
Furnaces 


Choice of medium frequency for nonferrous melting. Session 
2.1 N.2.1.3, 10:27899 (R;SE) 
FOUR-FERMION INTERACTION 
See FERMI INTERACTIONS 


Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology Program Series 4 and 5), 
10:27632 (RA;US) 

Simulation 

Analysis of Ksub(ic) and its temperature dependence of metals 

with a simplified dislocation model, 10:28024 (R;IT) 
Temperature Dependence 
Analysis of Ksub(ic) and its temperature dependence of metals 
with a simplified dislocation model, 10:28024 (R;IT) 
FRACTURE STRENGTH 
See FRACTURE PROPERTIES 
FRACTURE TOUGHNESS 
See FRACTURE PROPERTIES 
FRACTURING FLUIDS 
Formation Damage 

Formation damage due to hydraulic fracturing fluids, 10:26802 
(RA;US) 

iscosity 


Characterization of polymer fracturing fluid systems, 10:26803 
US 


FRAGMENTS (FALLOUT) 
See FALLOUT 
FRAGMENTS (FISSION) 
See FISSION FRAGMENTS 
FRAGMENTS (SPALLATION) 
See SPALLATION FRAGMENTS 
FRANCE 
Energy Conservation 
Financial aspects on the penetration of electric technologies in 
the industrial sector. Session 1a N.1.2, 10:27889 (R;SE;In 
French) 
Energy Source Development 
Prospects of exportation of French goods and services in the 
high-energy geothermal field, 10:27318 (R;FR;In French) 
Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
Geothermal Energy 
Low-energy geothermics: evaluation of its contribution to the 
French energetic balance, 10:27310 (R;FR;In French) 
Geothermal Resources 
Geothermal resources at the Lusitanian in the Paris Basin, 
10:27311 (R;FR;In French) 
PWR Type Reactors 
Progress report on the 1300 MW PWR nuclear power station 
construction programme, 10:27415 (TJ;GB) 
FRANCIUM 215 
High Spin States 
High-spin states in 7“*Fr, 10:29284 (R;FR) 
FREE ELECTRON LASERS 
Reviews 
Free-electron lasers and related topics, 10:28285 (RA;DE) 
FREE RADICALS 
See RADICALS 
FRENCH ORGANIZATIONS 
See also ELECTRICITE DE FRANCE 
Thermal Effluents 
French studies on the thermal effluents of electric 
plants. Inquiry report, 10:28717 (R;FR;In French) 





FRESH WATER 
Radionuclide Migration 
Distribution of six radionuclides between soluble and 


particulate phase at the sea-freshwater interface, 10:28754 
(R;FR;In French) 
FRUIT (SEEDS) 
See SEEDS 
FTR REACTOR (RICHLAND) 


Empirical assessment of cold-mode screw extruded coal- 
additive mixtures, 10:26722 (R;US) 

Mainline testing of additives for improved coal extrusion, 
10:26724 (RA;US) 

Screen testing of additives for improved coal extrusion, 
10:26723 (RA;US) 

Mechanical Properties 

Screen testing of additives for improved coal extrusion, 

10:26723 (RA;US) 
Production 

Energy and economic analysis of vegetable oil production, 

10:27195 (BA;US) 
Testing 

Empirical assessment of cold-mode screw extruded coal- 
additive mixtures, 10:26722 (R;US) 

Mainline testing of additives for improved coal extrusion, 
10:26724 (RA;US) 

Screen testing of additives for improved coal extrusion, 
10:26723 (RA;US) 

FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
Design 
Mechanical connection for a tubular assembly, 10:27434 (P;US) 
Heat Transfer 

‘Quick-look’ report on the THETIS 80% blocked cluster 
forced reflood experiments, 10:27492 (R;GB) 

Heat transfer intensification in fast reactor fuel assemblies with 
Opposite winding under conditions of non-uniform power 
distribution in the assembly cross section, 10:27428 (R;SU;In 
Russian) 

Loss of Flow 
‘Quick-look’ report on the THETIS 80% blocked cluster 
forced reflood experiments, 10:27492 (R;GB) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Acoustic Emission Testing 

Experiment of AE characteristics on crack extension, 10:27400 

(R;JP;In Japanese) 
Computer Calculations 

Calculation of maximum fuel can temperature using an 
improved model for radioactive heat flow, 10:27546 
(R;SE;In Swedish) 

Corrosion 
Corrosion of stainless steel claddings by cesium iodide, 
10:27431 (RA;JP) 
Crack Propagation 

Experiment of AE characteristics on crack extension, 10:27400 

(R;JP;In Japanese) 


CEPAN method of analyzing creep collapse of oval cladding. 
Volume 1. General description. Final report, 10:27404 
(R;US) 

Modelling the effect of different mechanical restraints on PWR 
fuel rod deformation under conditions relevant to the NRU 
MT-3 experiment, using the MABEL-2D code, 10:27577 
(R;GB) 

Failures 

CEPAN method of analyzing creep collapse of oval cladding. 
Volume 1. General description. Final report, 10:27404 
(R;US) 
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Heat Transfer 
Calculation of maximum fuel can temperature using an 
improved model for radioactive heat flow, 10:27546 
(R;SE;In Swedish) 
Materials Testing 
Determination of oxygen profiles across Zircaloy-4 cladding 
using microprobe techniques, 10:28323 (R;GB) 
Thermal Conductivity 
Ex-reactor determination of thermal gap conductance between 
uranium dioxide and Zircaloy-4. Stage II: high gas pressure, 
10:27476 (BA;US) 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELL POWER PLANTS 
For commercial, residential, or electric utility use. 
Auxiliary Systems 
Development of marine rated phosphoric acid fuel cells. SBIR 
(Small Business Innovation Research) Phase 1 report. Report 
for February-October 1984, 10:27839 (R;US) 
Economic Analysis 
Application of fuel cells to chlorine-caustic technology. 
Topical report, February 24-September 24, 1984, 10:27831 
(R;US) 
Economics 
Economics and performance of utility fuel cell power plants, 
10:27377 (J;US) 
Performance 
Economics and performance of utility fuel cell power plants, 
10:27377 (J;US) 
FUEL CELLS 


See also ACID ELECTROLYTE FUEL CELLS 
HYDROGEN FUEL CELLS 


Design 
Fuel cell power plant economic and operational considerations, 
10:27844 (B;US) 
Electrocatalysts 
Determination of the effect of metallurgical variables on the 
electrocatalytic properties of PtCr alloys with respect to the 
oxygen reduction reaction, 10:27829 (RA;US) 
Fuel cell electrocatalysts, 10:27812 (RA;US) 
Electrodes 
Corrosion of acetylene black in alkaline electrolyte at oxygen 
evolution potentials, 10:27827 (RA;US) 
Information Systems 
Fuel cell applications literature review, 10:27838 (R;US) 
Performance 
Historical overview of the electrical power systems in the US 
manned and some US unmanned spacecraft. Final report, 
April 1984-January 1985, 10:27202 (R;US) 
Research Programs 
Fuel cell research and development, 10:27824 (RA;US) 
Uses 
Fuel cell applications literature review, 10:27838 (R;US) 
FUEL CHANNELS 
Deformation 
Extending BWR fuel channel lifetimes: development of 
predictive deformation models. Final report, 10:27394 
(R;US) 
Mathematical Models 
Extending BWR fuel channel lifetimes: development of 
predictive deformation models. Final report, 10:27394 
(R;US) 
Mechanical Vibrations 
Oscillations in the hydrodynamically coupled system including 
a rod and a concentric tube, 10:28301 (R;SU;In Russian) 
FUEL CYCLE 
Research Programs 
Nuclear Technology Programs at Argonne National 
Laboratory. Quarterly progress report, July-September 1984, 
10:26845 (R;US) 
FUEL ECONOMY 
Fuel economy performance of Variable Valve Train device. 
Summary report, 10:27977 (R;US) 
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Attitudes 
Driver behaviour, maintenance of the vehicle, and fuel 
consumption: background information for a campaign for 
fuel saving among ordinary drivers, 10:27885 (R;NO;NO) 
Simulation 


Transit-bus fuel economy and performance simulation. Final 
report, October 1982-February 1984, 10:27886 (R;US) 
FUEL ELEMENT CLUSTERS 
Burnout 
Burnout in a rod bundle in loss of water flow conditions (at 
heat transfer from graphite moderator), 10:27547 (R;SU;In 
Russian) 
Flow Blockage 
Flow area blockage effect on the coolant rate distribution fast 
reactor fuel element bundle model, 10:27429 (R;SU;In 
Russian) 
Flow Rate 
Flow area blockage effect on the coolant rate distribution fast 
reactor fuel element bundle model, 10:27429 (R;SU;In 
Russian) 
Loss of Flow 
Burnout in a rod bundle in loss of water flow conditions (at 
heat transfer from graphite moderator), 10:27547 (R;SU;In 
Russian) 
Two-Phase Flow 
Sodium boiling experiments in the THORS Facility, 10:27433 
G;NL) 
FUEL ELEMENT FAILURE 
Fuel motion induced by a sharp burst TUCOP: PFR/TREAT 
test LO7, 10:27530 (R;US) 
FUEL ELEMENTS 
See also FUEL PINS 
FUEL RODS 
SPENT FUEL ELEMENTS 
Neutron Radiography 
Dimension measurements of gaps in calibration fuel element, 
10:27475 (RA;IL) 
FUEL GAS 
See also HIGH BTU GAS 


INTERMEDIATE BTU GAS 
NATURAL GAS 


Desulfurization 

Fourth annual contractors’ meeting on contaminant control in 

hot coal-derived gas streams: proceedings, 10:26591 (R;US) 
Hot Gas Cleanup 

Development of a hot gas cleanup system for integrated coal 
gasification/molten carbonate fuel cell power plants. 
Quarterly technical progress report, August-November 1984, 
10:27832 (R;US) 

Development of a hot gas cleanup system for integrated coal 
gasification/molten carbonate fuel cell power plants. 
Quarterly technical progress report, May-July 1984, 10:27833 
(R;US) 

Development of a hot gas cleanup system for integrated coal 
gasification/molten carbonate fuel cell power plants. 
Quarterly progress report, April 1-June 30, 1984, 10:27834 
(R;US) 

Fourth annual contractors’ meeting on contaminant control in 
hot coal-derived gas streams: proceedings, 10:26591 (R;US) 

Trace contaminant removal from hot coal gas for molten 
carbonate fuel cell application. Quarterly technical progress 
report No. 5, October-December 1984, 10:27835 (R;US) 

Monitoring 

Ames Laboratory measurements of alkali levels in the Curtiss- 

Wright PFBC gas stream, 10:26743 (R;US) 
FUEL INJECTION SYSTEMS 


Superheated fuel injection for combustion of liquid-solid 
slurries, 10:26746 (P;US) 
FUEL KERNELS 
See FUEL PARTICLES 
FUEL OILS 
Energy Substitution 
Use of thermal applications of electricity as substitute for fuel 
oil. Session 1a N.1.3, 10:27761 (R;SE;In French) 


FUEL PARTICLES 
Protective Coatings 
Silicon-alloyed pyrocarbon coatings for fertile HTGR 
particles, 10:27420 (BA;US) 
FUEL PELLETS 
Crushing 
Dry recovery tests of plutonium-uranium mixed oxide fuel 
pellets, 2, 10:26831 (RA;JP) 
Fabrication 
Development of a dry recycling route for rejected UO, and 
UO,-4 wt % PuO: sintered pellets, 10:26826 (R;IN) 
Thermal Conductivity 
Ex-reactor determination of thermal gap conductance between 
uranium dioxide and Zircaloy-4. Stage II: high gas pressure, 
10:27476 (BA;US) 
FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
Performance Testing 
Loop for 4 light water fuel pins irradiated at the OSIRIS 
reactor. Development of techniques for dosimetry, 10:27402 
(R;FR;In French) 
FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 
See also WAK 


Automated electromanometer for measurement of the solution 
content in accountability vessels (JASPAS project 81-3), 
10:26976 (RA;JP) 

Preliminary field tests of near-real-time materials accountancy 
system at the Tokai Reprocessing Plant (TASK F), 10:26977 
(RA;JP) 

Product area monitoring system (TASK-I), 10:26975 (RA;JP) 

Domestic Safeguards 

Operations monitoring concept. 

Reprocessing Program, 10:26967 ae 
Gaseous Wastes 

Measurements of atmospheric tritium around the Tokai 

reprocessing plant, 10:28711 (RA;JP) 
IAEA Safeguards 

Operations monitoring concept. Consolidated Fuel 

Reprocessing Program, 10:26967 (R;US) 
Maintenance 
Remote maintenance in nuclear fuel reprocessing, 10:26834 


Automated electromanometer for measurement of the solution 
content in accountability vessels (JASPAS project 81-3), 
10:26976 (RA;JP) 

field tests of near-real-time materials accountancy 
system at the Tokai Reprocessing Plant (TASK F), 10:26977 
(RA;JP) 


Product area monitoring system (TASK-ID), 10:26975 (RA;JP) 
Off-Gas Systems 
Stochastic short-term and long-term models describing 
radioactive iodine release from the PASSAT offgas cleaning 
facility, 10:26899 (R;DE;In German) 
Remote Handling Equipment 
Remote mainten»"ce in nuclear fuel reprocessing, 10:26834 
US) 
Risk Assessment 
Safety assessment of the FBR fuel reprocessing pilot plant, 
10:26964 (RA;JP) 
Safety 


10:26964 (RAP) 
FUEL RODS 
Data Acquisition Systems 
Computer network that assists in the planning, execution and 
evaluation of in-reactor experiments, 10:27536 (R;US) 
Failures 
PCI/SCC failure behavior of KWU/CE fuel rods. 
Investigation results in Over Ramp project, 10:27413 
(R;JP;In Japanese) 





FUEL RODS 
Performance Testing 


Performance Testing 
Computer network that assists in the planning, execution and 
evaluation of in-reactor experiments, 10:27536 (R;US) 
Physical Radiation Effects 
PCI/SCC failure behavior of KWU/CE fuel rods. 
Investigation results in Over Ramp project, 10:27413 


Stabilizing coal-water mixtures with Portland cement, 10:26732 
@;US) 


Fundamental combustion studies of low-rank coal slurries. 
Quarterly technical progress report No. 4, December 1, 
1984-February 28, 1985, 10:26738 (R;US) 

Vaporization and devolatilization of coal-water sprays. Tenth 
quarterly report for the period ending February 11, 1985, 
10:26740 (R;US) 

Calorific Value 

Evaluation of anthracite as a coal-water slurry fuel. Final 

report, 10:26741 (R;US) 
Chemical Composition 

Evaluation of anthracite as a coal-water slurry fuel. Final 
report, 10:26741 (R;US) 

Fundamental combustion studies of low-rank coal slurries. 
Quarterly technical progress report No. 4, December 1, 
1984-February 28, 1985, 10:26738 (R;US) 

Chemical Preparation 

Program of basic research on the preparation and stability of 

coal/water slurries. Quarterly report, 10:26646 (R;US) 
Combustion 

Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Semi-annual progress report, 
10:26725 (R;US) 

Fundamental combustion studies of low-rank coal slurries. 
Quarterly technical progress report No. 4, December 1, 
1984-February 28, 1985, 10:26738 (R;US) 

Method of burning lightly loaded coal-water slurries, 10:26747 
(P;US) 

Superheated fuel injection for combustion of liquid-solid 
slurries, 10:26746 (P;US) 

Vaporization and devolatilization of coal-water sprays. Tenth 
quarterly report for the period ending February 11, 1985, 
10:26740 (R;US) 


Properties 

Coal slurry fuels for diesel engines, 10:26744 (RA;US) 

Evaluation of anthracite as a coal-water slurry fuel. Final 
report, 10:26741 (R;US) 

Devolatilization 

Vaporization and devolatilization of coal-water sprays. Tenth 
quarterly report for the period ending February 11, 1985, 
10:26740 (R;US) 


Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 10:26646 (R;US) 
Fuel Injection Systems 
Superheated fuel injection for combustion of liquid-solid 
slurries, 10:26746 (P;US) 


Coal slurry ignition in a diesel engine simulator, 10:27981 
(R;US) 


Air blast type coal slurry fuel injector, 10:27986 (P;US) 


Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Semi-annual progress report, 
10:26725 (R;US) 

Evaluation of anthracite as a coal-water slurry fuel. Final 
report, 10:26741 (R;US) 


Syn-fuel reciprocating charge pump improvement program. 
Quarterly report, April 1-June 30, 1983, 10:26599 (R;US) 
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Syn-fuel reciprocating charge pump improvement program. 
Quarterly report, October 1-December 31, 1982, 10:26597 
(R;US) 

Syn-fuel reciprocating charge pump improvement program. 
Quarterly report, July 1-September 31, 1983, 10:26596 
(R;US) 

Syn-fuel reciprocating charge pump improvement program. 
Quarterly report, January 1-March 31, 1983, 10:26598 (R;US) 


Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 10:26646 (R;US) 
Sedimentation 
Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 10:26646 (R;US) 
Stabilization 
Stabilizing coal-water mixtures with Portland cement, 10:26732 
(P;US) 
Viscosity 
Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Semi-annual progress report, 
10:26725 (R;US) 
Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, 10:26646 (R;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 


See also AUTOMOTIVE FUELS 
AVIATION FUELS 
BOILER FUELS 
FOSSIL FUELS 
FUEL SLURRIES 
LIQUID FUELS 
SOLID FUELS 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
WOOD FUELS 


Production 
Cultivation and conversion of marine macroalgae, 10:27029 
(RA;US) 
Design of innovative microalgae culture experiments for the 
purpose of producing fuels, 10:27030 (RA;US) 
FUELWOOD 
See WOOD FUELS 
FUGEN ATR 
See JATR REACTOR 
FUMES 
See AEROSOLS 
FUNCTION GENERATORS 
Design 
Precision linear ramp function generator, 10:28345 (P;US) 
FUNDAMENTAL CONSTANTS 
Variations 
Problem of possible variations of fundamental physical 
constants and relation between physical interactions, 
10:29433 (RA;SU;In Russian) 
FURNACES 
See also ELECTRIC FURNACES 
Control 
Influence of the properties of brick lining and insulation 
material on the control of industrial furnaces, 10:27887 
(R;DE;In German) 
Heat Recovery 
Cogeneration and waste heat recovery, 10:27966 (R;US) 
Liners 
Influence of the properties of brick lining and insulation 
material on the control of industrial furnaces, 10:27887 
(R;DE;In German) 
Thermal Insulation 
Influence of the properties of brick lining and insulation 
material on the control of industrial furnaces, 10:27887 
(R;DE;In German) 
FUSED SALTS 
See MOLTEN SALTS 
FUSES 


Properties of Ti-6Al-4V spun formed fuze supports, 10:28052 
(R;US) 
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FUSION FUELS 
See THERMONUCLEAR FUELS 
FUSION (MELTING) 
See MELTING 
FUSION REACTIONS 
Nuclear Models 
Dynamical theory of partial fusion reactions, 10:29323 
(RA;DE) 
Nuclear Reaction Kinetics 
Fusion and reseparation: dissipative collision mechanisms 
between nuclei at energies below 15 MeV.A, 10:29328 
(R;FR;In French) 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
FUZES 
See FUSES 


GALAXIES 
See also MILKY WAY 
Cosmic Dust 
Dust reradiation from NGC 6946, 10:28980 (R;US) 
Interpretation of the far-infrared emission from our external 
galaxies, 10:28983 (R;DE) 
Heavy Ions 
T-matrix theory of galactic heavy-ion fragmentation, 10:28949 
(R;US) 
Infrared Spectra 
Far-infrared spectroscopy of galaxies: the 158 micron C(+) 
line, 10:28981 (R;US) 
Far infrared spectroscopy of (O III) in M82, 10:28982 (R;US) 
Interpretation of the far-infrared emission from our external 
galaxies, 10:28983 (R;DE) 
GALLIUM 
Density 
Production of gallium atoms by excimer laser photolysis of 
trimethyl gallium, 10:28237 (R;US) 


Production of gallium atoms by excimer laser photolysis of 
trimethyl gallium, 10:28237 (R;US) 
GALLIUM ALLOYS 
Physical Radiation Effects 
Influence of ion irradiation on the superconducting 
intermetallides of A15 structure (NbsSn, NbsSi, V3Si, 
NbsGe), 10:28028 (RA;SU;In Russian) 
Superconductivity 
Influence of ion irradiation on the superconducting 
intermetallides of A15 structure (NbsSn, NbsSi, V3Si, 
NbsGe), 10:28028 (RA;SU;In Russian) 
GALLIUM ARSENIDE SOLAR CELLS 
Antireflection Coatings 
Anti-reflection coatings materials and models, 10:27118 (R;US) 


Material models and device structures for GaAs solar cells, 
introduction, 10:27116 (R;US) 
Fabrication 
Optimization and reliability testing of AlGaAs/GaAs solar 
cells, 10:27073 (R;US) 
Materials 
GaAs material properties and models, 10:27117 (R;US) 
Performance 
Comparison of SCAPID/GaAs to experiment, 10:27119 
(R;US) 
GaAs material properties and models, 10:27117 (R;US) 
Technology Assessment 
Photovoltaic working group report, 10:27115 (R;US) 
Trends in space photovoltaic technology, 10:27114 (R;US) 
Testing 
Optimization and reliability testing of AlGaAs/GaAs solar 
cells, 10:27073 (R;US) 


Scaling Laws 


GALLIUM ARSENIDES 
E1-Transitions 
First observation of an extremely large-dipole infrared 
transition within the conduction band of a GaAs quantum 
well, 10:28140 (J;US) 
Structure 


Electron energy levels in GaAs/Gasub(1-x)A lsub(x)As 
heterojunctions. I, 10:28125 (R;IT) 
Infrared Spectra 
First observation of an extremely large-dipole infrared 
transition within the conduction band of a GaAs quantum 
well, 10:28140 (J;US) 
Ion Implantation 
Laser annealing of ion-implanted semiconductors, 10:28138 
(R;US) 
Optical Properties 
Electron energy levels in GaAs/Gasub(1-x)A lsub(x)As 
heterojunctions. II: Optical properties, 10:28127 (R;IT) 
Oscillator Strengths 
Electron energy levels in GaAs/Gasub(1-x)A lsub(x)As 
heterojunctions. II: Optical properties, 10:28127 (R;IT) 
Photoionization 
Electron energy levels in GaAs/Gasub(1-x)A Isub(x)As 
heterojunctions. II: Optical properties, 10:28127 (R;IT) 
Physical Radiation Effects 
In-situ observations of the development of heavy-ion damage 
in semiconductors, 10:28115 (R;US) 
GALLIUM BROMIDES 
Catalytic Effects 
Catalysis, 10:28215 (RA;US) 
Nuclear Magnetic Resonance 
Catalysis, 10:28215 (RA;US) 
GALLIUM CHLORIDES 
Catalytic Effects 


Catalysis, 10:28215 (RA;US) 
Nuclear Magnetic Resonance 
Catalysis, 10:28215 (RA;US) 
GALLIUM COMPOUNDS 


See also GALLIUM ARSENIDES 
GALLIUM BROMIDES 
GALLIUM CHLORIDES 
GALLIUM PHOSPHIDES 


Photolysis 
Production of gallium atoms by excimer laser photolysis of 
trimethyl gallium, 10:28237 (R;US) 
GALLIUM PHOSPHIDES 
Excitons 
Time-resolved and infrared y of excitons. Final 
report, July 1981-May 1984, 10:28117 (R;US) 
Physical Radiation Effects 
In-situ observations of the development of heavy-ion damage 
in semiconductors, 10:28115 (R;US) 
GAMMA DETECTION 
Solid Scintillation Detectors 
Specific features of scintillator emission in intense 
neutron and gamma fields, 10:28598 (R;SU;In Russian) 
Streak Cameras 
Microchannel plate streak camera, 10:28623 (P;US) 
GAMMA RADIATION 
Radiation Doses 
Gamma radiation as a function of distance, 10:28667 (R;US) 
Radiation Streaming 
Monte Carlo and discrete ordinates calculations of 14-MeV 
neutrons streaming through a stainless-steel duct (L/D = 
4.6): comparison with experiment, 10:29531 (R;US) 
Scaling Laws 
Gamma radiation as a function of distance, 10:28667 (R;US) 
GAMMA RADIOGRAPHY 
Nuclear techniques for industrial bulk material assay, 10:28316 


(RA;IL) 
GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SOURCES 
For cosmic sources of gamma radiation use COSMIC GAMMA 
SOURCES. 





GAMMA SOURCES 
Diode Tubes 


Diode Tubes 
Magnetically insulated diode for ing pulsed neutron and 
gamma ray emissions, 10:26982 (P;US) 
SPECTRA 


Half-lives and photon emission probabilities of frequently 
applied radionuclides, 10:29222 (R;DE;In German) 
GAMMA SPECTROMETERS 
See also COMPTON SPECTROMETERS 
Cherenkov Counters 
High-stability high-current power supply for a multichannel 
Cherenkov full absorption spectrometer, 10:28601 (R;SU;In 
Russian) 


Efficiency of scanner for radioactive contamination in TMI-2 
containment, 10:28607 (RA;IL) 
Decision Tree Analysis 
Real-time multi 
10:28597 (R;US) 
GAMMA SPECTROSCOPY 


Meetings 
Summaries of reports of 34. conference on nuclear 
spectroscopy and atomic nucleus structure. Summaries of 
reports, 10:29218 (R;SU;In Russian) 
GAMMA TRANSPORT THEORY 
Discrete Ordinate Method 
Monte Carlo and discrete ordinates calculations of 14-MeV 
neutrons streaming through a stainless-steel duct (L/D = 
4.6): comparison with experiment, 10:29531 (R;US) 
Monte Carlo Method 
History-rotation technique for Monte Carlo calculations in 
azimuthally symmetric geometries, 10:27460 (RA;IL) 
Monte Carlo and discrete ordinates calculations of 14-MeV 
neutrons streaming through a stainless-steel duct (L/D = 
4.6): comparison with experiment, 10:29531 (R;US) 
GAMOW BARRIER 
Potentials 


pulse processing with decision tables, 


Separable potentials from Gamow states, 10:29319 (R;DE) 
GAMOW FACTOR 
See GAMOW BARRIER 
GANIL 
.. . Grand Accelerateur National ‘a Ions Lourdes, a heavy ion 
accelerator consisting of two identical isochronous cyclotrons and 
@ particle booster for injection, located in Orsay, France. 
Beam Injection 
GANIL axial injection design with an ECR ion source, 
10:28498 (R;FR) 
Beam Monitoring 
Beam tuning and stabilization using beam phase measurements 
at GANIL, 10:28430 (R;FR) 
Beam Transport 
Beam transmission efficiency between injector and target in the 
GANIL complex, 10:28497 (R;FR) 
Control 


Systems 
Operation of the GANIL control system, 10:28363 (R;FR) 
Control Systems 
Main results on the RF amplitude and phase regulation systems 
in operation at GANIL, 10:28495 (R;FR) 


Status report on the GANIL facility, 10:28362 (R:FR) 


Vacuum Systems 
Vacuum system of the GANIL beam lines, 10:28496 (R;FR) 


Ton 
Comparison of iron ion implantation effects in bubble garnet 
and YAG, 10:28084 (R;FR) 
GAS APPLIANCES 
Air Pollution Abatement 
Emissions from residential gas-fired appliances. Topical report, 
December 1982-March 1984, 10:27869 (R;US) 
Comparative Evaluations 
Project on restaurant energy performance: end-use monitoring 
and analysis. Appendixes I and II, 10:27965 (R;US) 
GAS COOLANTS 
See GASES 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 


For silicate garnets only. 
Implantation 
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GAS FIELDS 
See NATURAL GAS FIELDS 
GAS FLOW 
Evaluated Data 
Development of mixing analysis computer code on behavior of 
hydrogen in subcompartmented containment vessel after loss 
of coolant accidents, 10:27609 (RA;US) 
Experimental Data 
Development of mixing analysis computer code on behavior of 
hydrogen in subcom: ted containment vessel after loss 
of coolant accidents, 10:27609 (RA;US) 
GAS HEAT PUMPS 
Performance 
Contaminated-vapor rotary-screw heat pump. Annual progress 
report, August 1983-August 1984, 10:27964 (R;US) 
Industrial applications of high-temperature gas-engine-driven 
heat pumps. Final report, 10:27963 (R;XE) 
Waste Heat Utilization 
Contaminated-vapor rotary-screw heat pump. Annual progress 
report, August 1983-August 1984, 10:27964 (R;US) 
GAS HYDRATES 
Seismic Surveys 
Gas hydrates on continental margins of the United States based 
on occurrence of bottom simulating reflectors on marine 
seismic records, 10:26801 (R;US) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
Design 
Vacuum ultraviolet laser, 10:28293 (P;US) 
Performance 
Multiframe nitrogen laser for diagnostics of a plasma produced 
by means of relativistic electron beam accelerators, 10:29476 
(R;SU;In Russian) 
GAS TURBINES 
See also COAL-FIRED GAS TURBINES 
Fuel Substitution 
Coal combustion in gas turbines evaluated in US study, 
10:27375 (J;GB) 
Wood Fuels 
Instillation of a three megawatt wood burning gas turbine at 
Red Boiling Springs, Tennessee, 10:27045 (BA;US) 
GAS WELLS 
See NATURAL GAS WELLS 
GASES 


See also AIR 
COAL GAS 
EXHAUST GASES 
FUEL GAS 
SYNTHESIS GAS 


Adaptive mesh refinement for 1-dimensional gas dynamics, 
10:29049 (BA;NL) 
GASIFICATION 


See also COAL GASIFICATION 
IN-SITU GASIFICATION 


Chemical Reaction Kinetics 
Effects of inorganics and pore structure on char gasification 
kinetics. Final report, 10:26568 (R;US) 
GASOHOL 
Previous to August, 1979 this concept was indexed as gasoline 
AND mixtures AND ethanol or methanol. 
Feasibility Studies 
Properties and economics of methanol-gasoline blends with 
high methanol content, 10:28001 (R;US) 
GASOLINE 
Synthesis 
Synthesis gas conversion to high octane gasoline using a dual 
reactor unit, 10:27001 (RA;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAUSSIAN PROCESSES 
Data Covariances 
Limitations of atmospheric dispersion data and their 
contribution to uncertainties in dose assessment, 10:28715 
(J;GB) 
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GEIGER-MUELLER COUNTERS 
Alternators 
Batteryless magneto-driven portable radiac, 10:28622 (P;US) 
GENERAL RELATIVITY THEORY 
See also RELATIVITY THEORY 
Fundamental Constants 
Problem of possible variations of fundamental physical 
constants and relation between physical interactions, 
10:29433 (RA;SU;In Russian) 
Global Analysis 
Global time in general relativity theory, 10:29435 (RA;SU;In 
Russian) 
Gravitational Radiation 
Gravitational radiation in general relativity and in the 
bimetrical Einstein-Rosen theory, 10:29428 (RA;SU) 
Gravitational Waves 
To the problem of gravitational waves in general relativity 
theory, 10:29430 (RA;SU;In Russian) 
Space-Time 
Global time in general relativity theory, 10:29435 (RA;SU;In 
Russian) 
Spin 
General relativity theory and spin, 10:29432 (RA;SU;In 
Russian) 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GEOCHEMISTRY 
See also BIOGEOCHEMISTRY 
Mathematical Models 
Coupled geochemical and solute transport code development, 
10:28911 (RA;US) 
GEOLOGIC DEPOSITS 
See also ALLUVIAL DEPOSITS 


PETROLEUM DEPOSITS 
SALT DEPOSITS 


EQ3/6: status and applications, 10:28930 (RA;US) 


GEOLOGIC FISSURES 
Mathematical Models 
Calculation of laboratory stress-strain behavior using a 
compliant joint model, 10:28924 (R;US) 
GEOLOGIC FRACTURES 
Rock-Fluid Interactions 
Uranium series disequilibrium studies of drillcore KM3 from 
the Kamlunge test-site, northern Sweden, 10:26920 (R;SE) 
GEOLOGIC JOINTS 
See GEOLOGIC FISSURES 
GEOLOGIC STRATA 
Hydrology 
Coupled geochemical and solute transport code development, 
10:28911 (RA;US) 
GEOLOGY 
Research Programs 
Geology and our future: summary of a workshop report, 
10:28907 (R;US) 
GEOMAGNETIC FIELD 
Plasma Drift 
Experimental investigation of neutral-plasma beam propagation 
across a magnetic field. Final report, 10:29028 (R;US) 
GEOPHYSICS 
Applications of geophysics to LLRW sites, 10:26871 (RA;US) 
GEORGES BANK 
Exploratory Wells 
Geology report: proposed North Atlantic OCS oil and gas 
lease sale 96, 10:26775 (R;US) 
GEOTHERMAL AREAS 
See GEOTHERMAL FIELDS 
GEOTHERMAL ENERGY 
Economics 
Modelling of an economic analysis of a low-enthalpy 
geothermal project, 10:27802 (R;XE;In French) 
Market 
Prospects of exportation of French goods and services in the 
high-energy geothermal field, 10:27318 (R;FR;In French) 
G FIELDS 
See also CERRO PRIETO GEOTHERMAL FIELD 


GERMANIUM 
Annealing 


Thermometric applications of the study of hydrothermal 
minerals in high-energy geothermics, 10:27334 (R;FR;In 
French) 

Sedimentation 

Sedimentological and logging characteristics of the Dogger in 
the geothermal drilling operation of Aulnay-sous-Bois, 
10:27315 (R;FR;In French) 

Well Logging 

Sedimentological and logging characteristics of the Dogger in 
the geothermal drilling operation of Aulnay-sous-Bois, 
10:27315 (R;FR;In French) 

GEOTHERMAL FLUIDS 
Chemical Properties 

Idaho: basic data for thermal springs and wells as recorded in 

GEOTHERM. Part B, 10:27313 (R;US) 
Corrosive Effects 

Comparative study of the behaviour of metals in geothermal 

environment, 10:27321 (R;FR;In French) 
Enthalpy 

Enthalpy transients in fractured two-phase geothermal systems, 

10:27335 (R;US) 
Physical Properties 

Idaho: basic data for thermal springs and wells as recorded in 

GEOTHERM. Part B, 10:27313 (R;US) 
GEOTHERMAL GRADIENTS 

Measurements, analysis and interpretation of temperature 
profiles. Application to the indirect determination of in-situ 
temperatures, 10:27314 (R;FR;In French) 

GEOTHERMAL POWER PLANTS 
Environmental Impacts 
Environmental assessment: Raft River geothermal project pilot 
plant, Cassia County, Idaho, 10:27319 (R;US) 
GEOTHERMAL REGIONS 
See GEOTHERMAL FIELDS 
GEOTHERMAL RESOURCES 
Evaluation 
Proposed resource evaluation plan. Salton Sea scientific 
drilling program, 10:27317 (R;US) 
GEOTHERMAL SYSTEMS 
See also HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
Energy Source Development 

Geothermal resource, engineering and economic feasibility 
study for the City of Ouray, Colorado. Final report, 
10:27312 (R;US) 

GEOTHERMAL WELLS 
Deposits 
Geothermal loop of Beauvais. Preliminary study of the 
mechanism of deposit formation, 10:27323 (R;FR;In French) 
Temperature Measurement 
Electronic parts for geothermal-well logging, 10:27329 (J;US) 
Two-Phase Flow 

Two phase flow in geothermal systems. Final report, April 1, 

1984-March 31, 1985, 10:27326 (R;US) 
Well Drilling 

Application of horizontal drilling in geothermics, 10:27324 
(R;FR;In French) 

Steam well drilling in Mexico, 10:27322 (R;FR;In French) 

Well Logging Equipment 
Electronic parts for geothermal-well logging, 10:27329 (J;US) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMAN FR ORGANIZATIONS 
See also WAK 
Environmental Engineering 
GKSS annual report 1983, 10:27551 (R;DE;In German) 
Reactor Safety 
GKSS annual report 1983, 10:27551 (R;DE;In German) 
Research Programs 

Research and development program 1985, 10:29216 (R;DE;In 

German) 
GERMANIUM 


Electronic characterization of the ordering of a-Ge with the 
use of x-ray-absorption near-edge structure, 10:28060 (J;US) 





GERMANIUM 
Crystal Structure 


Crystal Structure 
Structure and optical properties of amorphous 
silicon/amorphous germanium multilayer structures, 
10:27158 (RA;US) 
Electronic Structure 
Electronic characterization of the ordering of a-Ge with the 
use of x-ray-absorption near-edge structure, 10:28060 (J;US) 


Optical Properties 
Structure and optical properties of amorphous 
silicon/amorphous germanium multilayer structures, 
10:27158 (RA;US) 
Order-Disorder Transformations 
Electronic characterization of the ordering of a-Ge with the 
use of x-ray-absorption near-edge structure, 10:28060 (J;US) 
ALLOYS 


Crystal Defects 
Compensation of 
10:27164 (RA;US) 
of dangling bond defects in a-Si,Ge alloys, 


10:27164 (RA;US) 
COMPOUNDS 


bond defects in a-Si,Ge alloys, 


Synthesis 
Synthesis of (trimethylsilyl)- and 
(trimethylgermy))allylphosphine, 10:28190 (J;US) 
(FEDERAL REPUBLIC) 


See FEDERAL REPUBLIC OF GERMANY 
GETTERS 
Materials used for the purification of vacuum atmospheres; see 
also the specific materials. 


Hydrogen permeability of palladium after plasma-arc spraying 
of metal coatings, 10:28030 (RA;SU;In Russian) 


Energy Supplies 
Ghana - energy situation 1983/84, 10:27777 (R;DE;In German) 
GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE 
Nuclear Structure 
Nuclear structure investigations with inatetion of continuum 
states, 10:29266 (RA;DE) 
Random Phase 
Description of monopole giant resonances in the random phase 
eee, 10:29335 (R;SU;In Russian) 


GLACIERS 
Glaciological in in Johan Dahl Land South 
Greenland 1981, 10:27050 (R;DK;In Danish) 
Remarks on the Johan Dahl Land hydropower project in the 
light of recent model calculations, 10:27051 (R;DK) 


See also BOROSILICATE GLASS 
PHOSPHATE GLASS 


Raman study of glass/water interactions, 10:28153 (J;NL) 
Raman Spectra 
Raman study of glass/water interactions, 10:28153 (J;NL) 
Report on techniques and methods for surface characterization 
of glasses and ceramics, 10:28093 (R;SE) 
Visible Radiation 
Light scattering from crystals, glasses and liquids, 10:28126 
GLASS MELTERS 


Glueball spectrum in (lattice) QCD - a status report, 10:29148 
(R;FR;In French) 


Particle Production 
Evidence for glueballs, 10:29096 (J;US) 
Rest Mass 


++ glueball mass in SU(3) lattice gauge theory: Towards 
definitive results, 10:29116 (R:DE) 
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GLUONIUM 

See GLUEBALLS 
GLYCIDES 

See SACCHARIDES 
GOBAR GAS 


See INTERMEDIATE BTU GAS 
METHANE 


GOLD 
Erosion 
Erosion tests of materials by energetic particle beams, 10:29533 
(R;US) 
Surface Coating 
Epitaxy and electronic structure of rho(1 x 1)Cr/Au(100), 
10:28057 (J;US) 
GOLD 197 TARGET 
Argon 40 Reactions 
Evolution of the nucleus-nucleus interaction in the transition 
energy region, 10:29293 (R;FR) 
Carbon 12 Reactions 
Light particle emission in '*C-induced reactions between 25 
and 84 MeV/n, 10:29256 (RA;DE) 
Deuteron Reactions 
Neutron-proton correlations from the break-up of deuterons on 
197 Au near the Coulomb barrier, 10:29288 (RA;DE) 
Helium 3 Reactions 
(dp) coincidences from the elastic *He break-up on **Nb and 
187 Au, 10:29268 (RA;DE) 
Nitrogen 14 Reactions 
Reaction studies with particle - KX-ray coincidence 
measurements, 10:29281 (RA;DE) 
Oxygen 16 Reactions 
Proton-proton correlations and their interpretation, 10:29287 
(RA;DE) 
Semi-classical approaches for the proton emission in 
intermediate energy heavy ion reactions, 10:29285 (R;FR) 
Photonuclear Reactions 
Pair production by light quanta in the MeV region, 10:29286 
(R;DE;In German) 
Proton Reactions 
Energetic protons at large angles in coincidence with y rays, 
10:29242 (RA;DE) 
GOLD ISOTOPES 
Argon 40 Reactions 
Emission of light fragments in heavy ion collisions. Does a 
liquid-gas phase transition exist in nuclear matter, 10:29283 
(R;FR) 
GRADED LIE GROUPS 
Algebra 


New supersymmetric extension of Poincare algebra, 10:29170 
(R;IT) 


Casimir Operators 
New expressions for the eigenvalues of the invariant operators 
of the general linear and the orthosymplectic Lie 
superalgebras, 10:29171 (R;IT) 
Operators 


Note on the meaning of covariant derivatives in 
supersymmetry, 10:29169 (R;IT) 
Vector Fields 
Note on the meaning of covariant derivatives in 
supersymmetry, 10:29169 (R;IT) 
GRAIN ALCOHOL 
See ETHANOL 
GRAIN BOUNDARIES 
Electrical Properties 
Electronic phenomena near semiconductor grain boundaries, 
10:29388 (R;US) 
GRAINS (CEREAL) 


See CEREALS 
SEEDS 


GRAND GULF-1 REACTOR 
Port Gibson, Mississippi, USA 
Reactor Safety 
Utility perspective on hydrogen control, 10:27597 (RA;US) 
GRAND GULF-2 REACTOR 
Port Gibson, Mississippi, USA 
Reactor Safety 
Utility perspective on hydrogen control, 10:27597 (RA;US) 
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GRAND UNIFIED THEORY 
Baryon Number 
Monopole-induced baryon-number violation in “realistic” 
grand unified theories, 10:29200 (J;US) 
Mass 
Stability of mass hierarchy in locally supersymmetric grand 
unification, 10:29184 (R;IT) 
Neutrino Oscillation 
Neutrino oscillations in grand unified theories, 10:29207 (J;US) 
Reviews 
Grand unification: a review, 10:29204 (J;US) 
GUTs, SUSY GUTs, and SUPER GUTs, 10:29210 (J;US) 
Problems, puzzles and prospects: a personal perspective on 
present particle physics, 10:29211 (J;US) 
SO-10 Groups 
Towards realistic D=6, N=2 Kaluza-Klein supergravity on 
coset E;/SO(12)xSp(1) with chiral fermions, 10:29190 (R;IT) 
SU-5 Groups 
Proton decay in the SU(5) model of grand unification, 10:29145 
(R;SU;In Russian) 


Supersymmetry 
GUTs, SUSY GUTs, and SUPER GUTs, 10:29210 (J;US) 
Stability of mass hierarchy in locally supersymmetric grand 
unification, 10:29184 (R;IT) 
GRANITES 


Conductivity 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part III. Geologic and hydrolic 
evaluation, 10:28915 (R;US) 
Porosity 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part III. Geologic and hydrolic 
evaluation, 10:28915 (R;US) 
Radionuclide Migration 
Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part III. Geologic and hydrolic 
evaluation, 10:28915 (R;US) 
GRANULAR MATERIALS 
For unspecified materials having a granular texture. 
Solar Drying 
Prototype testing of a solar dryer of granular materials, 
10:27259 (R;US) 
GRAPHITE 
Clathrates 
Physical and chemical properties of graphite intercalation 
compounds. Progress report, August 1, 1984-July 31, 1985, 
10:28118 (R;US) 


Strength 
The effect of oxidizing atmosphere on strength loss in HTGR 
graphites, 10:27423 (BA;US) 


Erosion tests of materials by energetic particle beams, 10:29533 
(R;US) 
Fluorination 
Direct fluorination of diamond, graphite and various 
amorphous carbons, 10:28196 (J;US) 


Mechanism of the catalytic gasification and reactivity of 
graphite, 10:26619 (R;US) 
Irradiation 
A comparison of the characteristics of graphites irradiated at 
600 and 900°C, 10:27421 (BA;US) 
Oxidation 
Temperature, pressure, and oxidation effects on cesium 
diffusion in H-451 graphite, 10:27422 (BA;US) 
The effect of oxidizing atmosphere on strength loss in HTGR 
gtaphites, 10:27423 (BA;US) 
Physical Radiation Effects 
A comparison of the characteristics of graphites irradiated at 
600 and 900°C, 10:27421 (BA;US) 
Pressure Effects 
Temperature, pressure, and oxidation effects on cesium 
diffusion in H-451 graphite, 10:27422 (BA;US) 


Surface Coating 
The performance of silicon-alloyed pyrolytic carbon coatings 
on fusion armor and limiter tiles, 10:29574 (BA;US) 
Temperature Effects 
Temperature, pressure, and oxidation effects on cesium 
diffusion in H-451 graphite, 10:27422 (BA;US) 
Tensile 
The effect of oxidizing atmosphere 
graphites, 10:27423 (BA;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRATINGS 
Physical Radiation Effects 
Picosecond-pulse damage studies of diffraction gratings, 
10:29438 (R;US) 
GRAVITATION 
Gauge Invariance 
Topological criterium of gravitational waves in gauge theory, 
10:29431 (RA;SU;In Russian) 
Gravitational Waves 
Topological criterium of gravitational waves in gauge theory, 
10:29431 (RA;SU;In Russian) 
GRAVITATIONAL FIELDS 
Minkowski Space 
Gravitation in a plane space, 10:29429 (RA;SU;In Russian) 
GRAVITATIONAL WAVE DETECTORS 
Detection of gravitational waves using their nonlinear 
interaction with light waves in substance, 10:28941 
(RA;SU;In Russian) 
Possibility of short-wave gravitational radiation detection, 
10:28943 (RA;SU;In Russian) 
Bloch Theory 
Using of boson avalanches as a 
10:28944 (RA;SU;In Russian) 
Fabry-Perot Interferometer 
Gravitational wave detectors on the basis of laser- 
interferometric systems, 10:28942 (RA;SU;In Russian) 


Meetings 
Proceedings of the working conference on radiation and 
detection of gravitational waves questions, 10:29436 (R;SU) 
Interferometer 


on strength loss in HTGR 


gravitational wave detector, 


Gravitational wave detectors on the basis of laser- 
interferometric systems, 10:28942 (RA;SU;In Russian) 


Amplifiers 
Multiphoton-graviton resonant processes and parametric 
amplification in gaseous media, 10:28939 (RA;SU;In Russian) 
Parametric amplification based on multiwave 
processes at multiphoton-graviton resonance, 10:28940 
(RA;SU;In Russian) 
Shower Counters 
Using of boson avalanches as a gravitational wave detector, 
10:28944 (RA;SU;In Russian) 
GRAVITATIONAL WAVES 
Interaction of a gravitational wave with substance with respect 
to reference systems, 10:29434 (RA;SU;In Russian) 


Meetings 
Proceedings of the working conference on radiation and 
detection of gravitational waves questions, 10:29436 (R;SU) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREEN FUNCTION 
Renormalization 
invariant renormalizations of a generating functional, 
10:29447 (R;SU) 
Ward Identity 
invariant renormalizations of a generating functional, 
10:29447 (R;SU) 
GREENHOUSE EFFECT 
Mathematical Models 
Carbon dioxide and climate: potential impacts, 10:28682 (R;US) 
GREENLAND 
Glaciers 
Glaciological investigations in Johan Dahl Land South 
Greenland 1981, 10:27050 (R;DK;In Danish) 
Remarks on the Johan Dahl Land hydropower project in the 
light of recent model calculations, 10:27051 (R;DK) 





GREENLAND 
Petroleum industry 


Petroleum Industry 
Subsidiary note about concession for hydrocarbons exploration 
and recovery in the Jameson Land district in East Greenland 
being confirmed to A/S Arco Greenland and the Arctic 
Mining Company A/S. Other questions in connection with 
the concession, 10:26788 (R;DK;In Danish) 
GROSS NATIONAL PRODUCT 
Correlations 


Conservation of energy and electricity: the post-embargo 
record (Ratio of energy demand to GNP), 10:27776 (R;US) 
GROSSWELZHEIM HDR REACTOR 
See HDR REACTOR 
GROUND SOURCE HEAT PUMPS 


Consumption 

Combined solar heating - heat pump system in Naestved 

(Denmark), 10:27855 (R;DK;In Danish) 
Temperature Monitoring 

Experimental analysis of the behavior of the soil in an 
operation of house heating by ground-water heat pump at 
Crevecoeur-en-Auge (Calvados), 10:27226 (R;FR;In French) 

Experimental analysis of the behavior of the soil in an 
operation of house heating by ground-water heat pump at 
Crevecoeur-en-Auge (Calvados), 10:27227 (R;FR;In French) 

GROUND WATER 
Contamination 

Occurrence of uranium in ground water in the vicinity of the 
US Department of Energy Feed Materials Production 
Center, Fernald, Ohio , 10:28755 (R;US) 

Radioactive ground-water contamination from a cold scrap 
recovery operation, Wood River Junction, Rhode Island, 
10:26936 (RA;US) 

Flow Models 

Finite-element simulation of ground-water flow in the vicinity 
of Yucca Mountain, Nevada-California, 10:26923 (R;US) 

Simulated effects of increased recharge on the ground-water 
flow system of Yucca Mountain and vicinity, Nevada- 
California, 10:28916 (R;US) 

Fluid Flow 

Assessment of aquifer intercommunication in the B Pond-Gable 
Mountain Pond area of the Hanford Site, 10:26915 (R;US) 

Nuclear waste chemistry, 10:26903 (RA;US) 

Occurrence of uranium in ground water in the vicinity of the 
US Department of Energy Feed Materials Production 
Center, Fernald, Ohio , 10:28755 (R;US) 

Stochastic groundwater flow modeling using the second-order 
method, 10:28913 (R;US) 


Assessment of aquifer intercommunication in the B Pond-Gable 
Mountain Pond area of the Hanford Site, 10:26915 (R;US) 
Filter-separable constituents of groundwater from the 
Columbia River plateau, 10:28926 (R;US) 
Mathematical Models 
Stochastic groundwater flow modeling using the second-order 
method, 10:28913 (R;US) 
M 


onitoring 

[Great Plains Gasification Associates] quarterly environmental 
report, first quarter 1985, 10:26684 (R;US) 

Radiation Monitoring 

Occurrence of uranium in ground water in the vicinity of the 
US Department of Energy Feed Materials Production 
Center, Fernald, Ohio , 10:28755 (R;US) 


Migration 

1984 Environmental monitoring program report for Idaho 
National Engineering Laboratory Site, 10:28705 (R;US) 

Corrective measures technology for humid sites, 1984, 10:26932 
(RA;US) 

Environmental impact of a repository for spent nuclear fuel, 
10:28760 (R;SE) 

Evaluation of a flow diversion system for reducing Sr 
migration from SWSA 4 to White Oak Creek, 10:26943 
(R;US) 

Groundwater suppression and diversion structures applied to 
closed shallow land burial trenches, 10:26875 (RA;US) 

Laboratory and field studies related to the Radionuclide 
Migration Project. Progress report, October 1, 1983- 
September 30, 1984, 10:26942 (R;US) 

PHREECQE: status and applications, 10:28928 (RA;US) 
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Sample Preparation 
Filter-separable constituents of groundwater from the 
Columbia River plateau, 10:28926 (R;US) 


1984 Environmental monitoring program report for Idaho 

National Engineering Laboratory Site, 10:28705 (R;US) 
Velocity 

Assessment of aquifer intercommunication in the B Pond-Gable 

Mountain Pond area of the Hanford Site, 10:26915 (R;US) 
Water Chemistry 

Assessment of aquifer intercommunication in the B Pond-Gable 
Mountain Pond area of the Hanford Site, 10:26915 (R;US) 

Field test to assess the effects of drilling fluids on groundwater 
chemistry collected from Columbia River basalts, 10:26945 
(R;US) 

Occurrence of uranium in ground water in the vicinity of the 
US Department of Energy Feed Materials Production 
Center, Fernald, Ohio , 10:28755 (R;US) 

Water Quality 
Hydrologic-information needs for oil-shale development, 
northwestern Colorado, 10:26814 (R;US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROUP CONSTANTS 
Computer Calculations 

GRUKON program. Part 4. Calculation of the cross section 

resonance self-shielding factors, 10:29344 (R;SU;In Russian) 
GROUTING 
Bulk Density 

Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

Chemical Composition 

Experimental characterization and stability of salt- and nonsalt- 
contain‘ng grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

Compression Strength 

Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

Ductility 

Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

Optimization 

Mixtures experiment where the amount of the mixture is a 

factor under study, 10:26913 (R;US) 
Permeability 

Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

Phase Studies 

Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

Rheology 

Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

Thermal Conductivity 

Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

Young Modulus 

Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

GROWTH 
Radiation Hazards 
Growth retardation in children injected with **Ra, 10:28835 
(RA;DE) 
GROWTH (BUBBLE) 
See BUBBLE GROWTH 
GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
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GROWTH INHIBITION 
See GROWTH 
GROWTH STIMULATION 
See GROWTH 
GUAM 
Electric Utilities 
[Electric utility consumer protection on island of Guam]. Final 
report, 10:27791 (R;GU) 
GUIDING-CENTER APPROXIMATION 
Variational Methods 
New variational formulation of Maxwell-Vlasov and guiding 
center theories, 10:29480 (R;DE) 
GULF OF ALASKA 
Continental Shelf 
Oilspill risk analysis for the Gulf of Alaska/Cook Inlet lease 
offering (October 1984), 10:26786 (R;US) 
Oil Spills 
Oilspill risk analysis for the Gulf of Alaska/Cook Inlet lease 
offering (October 1984), 10:26786 (R;US) 
GULF OF MEXICO 
Continental Shelf 
Gulf of Mexico summary report. Outer Continental Shelf oil 
and gas activities in the Gulf of Mexico and their onshore 
impacts, 10:26776 (R;US) 
Offshore Drilling 
Accidents connected with federal oil and gas operations on the 
Outer Continental Shelf, Gulf of Mexico. Volume 2. Report 
for January 1980-June 1984, 10:26770 (R;US) 
GUNS 
Test Facilities 
Low temperature experimental capability for use with gas 
guns, 10:28276 (R;US) 
GYPSUM 
Sorptive Properties 
Adsorption from flooding solutions in porous media: a study of 
interactions of surfactants and polymers with reservoir 
minerals. Final report, 10:26763 (R;US) 


H 


H2 REGIONS 
Balmer Lines 
Bipolar ejection of matter from hot stars, 10:28953 (R;MX) 
Chemical Composition 
Variation of oxygen and nitrogen abundances in the galaxy, 
10:28979 (R;US) 
Emission Spectra 
1.5 - 3.5 micron spectroscopy of the Orion H2 source, 10:28975 
(R;US) 
HADRON-HADRON INTERACTIONS 
Jet Model 
High-p/sub T/ jets in hadron-hadron collisions, 10:29111 
(R;CH) 
Pair Production 
Massive lepton pair production: what has QCD done to the 
classical Drell-Yan model, 10:29091 (J;US) 
Particle Production 
Hunting for the intermediate-mass Higgs boson in a hadron 
collider, 10:29153 (J;US) 
Reviews 
High energy physics after the SPS collider, 10:29089 (R;FR) 
Spin Orientation 
Main results and perspectives of investigation of polarization 
effects using high energy accelerators, 10:29073 (R;SU;In 
Russian) 
HADRONS 
See also BARYONS 
Multiple Production 
Experiments at the Dubna synchrophasotron, 10:29219 (R;SU) 
Hadron jets in cumulative processes for 7p C interactions at 
p=40 GeV/c, 10:29081 (R;SU) 
Recent results from MARK II at PEP, 10:29099 (J;US) 
Some recent results from the MAC detector at PEP, 10:29098 
(J;US) 


Particle Production 
Inclusive charged hadron spectra in vA and approximately vA 
interactions at Esub(approximately v) <= 30 GeV, 10:29075 
(R;SU) 
Particle Properties 
New approach to center of motion in relativistic quark 
models and electroweak properties of hadrons, 10:29125 
(R;PL) 
Parton Model 
Multiparton distributions in hadrons, 10:29146 (R;SU;In 
Russian) 
Quark Model 
New approach to center of mass motion in relativistic quark 
models and electroweak properties of hadrons, 10:29125 
(R;PL) 
String Models 
Generalized string amplitude and wave equation for hadrons, 
10:29119 (R;US) 
Structure Functions 
Multiparton distributions in hadrons, 10:29146 (R;SU;In 
Russian) 
HALIDES 


See also BROMIDES 
CHLORIDES 


Intermolecular Forces 
Conformation and binding of alkaline-earth dihalide molecules 
in an ionic model, 10:29011 (R;IT) 
Molecular Structure 
Conformation and binding of alkaline-earth dihalide molecules 
in an ionic model, 10:29011 (R;IT) 
HALL GENERATORS 
See MHD GENERATORS 
HAMILTON OPERATORS 
See HAMILTONIANS 
HAMILTONIANS 
Feynman Path Integral 
Quantum mechanical path integrals with Wiener measures for 
all polynomial Hamiltonians, 10:29419 (R;US) 


Integrability of non-KAM Hamiltonians, 10:29449 (R;DE) 
HAMILTON-JACOBI EQUATIONS 
Integral Transformations 
Integrable systems of classical mechanics and Lie algebra. 
Systems with constraints, 10:29427 (R;SU;In Russian) 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (MATERIALS) 
See MATERIALS HANDLING 
HANFORD RESERVATION 


Assessment of aquifer intercommunication in the B Pond-Gable 
Mountain Pond area of the Hanford Site, 10:26915 (R;US) 
Health Hazards 
Alternative approach to analyzing occupational mortality data, 
10:28883 (J;US) 
Nuclear Facilities 
Readiness review at Rockwell Hanford Operations, 10:26959 
(RA;US) 


Hazards 
Alternative approach to analyzing occupational mortality data, 
10:28883 (J;US) 
HARD COAL 
See ANTHRACITE 
HAZARDOUS MATERIALS 
Not for radioactive materials. 
Environmental Transport 
Analysis of leachate production in closed hazardous waste 
landfills, 10:28729 (R;US) 
Waste Disposal 
[Great Plains Gasification Associates] quarterly environmental 
report, first quarter 1985, 10:26684 (R;US) a 
Waste Management 
EG and G long-range hazardous waste program plan, 10:26893 
(R;US) 
Hazardous waste. Annual report, 1984, 10:26894 (R;US) 





HCDA 
See REACTOR CORE DISRUPTION 
HD 8077 
See NICKEL BASE ALLOYS 
HDEHP 
Phase Studies 
Phase diagram and dynamical behavior of aggregated 
diethylhexyl phosphate solutions, 10:28207 (R;FR) 
HDR REACTOR 
Containment Buildings 


Investigation of damping identification for the 


superstructure 
HDR containment building, 10:27535 (R;US) 
Reactor Safety Experiments 
Heissdampfreaktor (HDR) Phase II vibration tests, 10:27647 


Control of dust-laden airflows for reasons of personnel 
protection and application of this technique on coal faces 
and in roadheader drivages, 10:26712 (RA;XE;In French) 

tt of dry filter dust extractors for mobile dust 
sources, 10:26711 (RA;XE;In German) 
Ventilation Barriers 

Control of dust-laden airflows for reasons of personnel 
protection and application of this technique on coal faces 
and in roadheader drivages, 10:26712 (RA;XE;In French) 

HEALTH PHYSICS 
See RADIATION PROTECTION 
HEALTH PHYSICS RESEARCH REACTOR 
See HPRR REACTOR 
HEART 
Local Irradiation 

Experimental investigations on chronic irradiation damage of 

the heart, 10:28866 (R;DE;In German) 
Radiation Injuries 
Experimental investigations on chronic irradiation damage of 
the heart, 10:28866 (R;DE;In German) 
HEART DISEASE 
See CARDIOVASCULAR DISEASES 
HEAT DISSIPATION 


See also INTERNAL COMBUSTION ENGINES 


Intrinsically irreversible acoustic heat engines, 10:28358 (R;US) 
Operation 
Intrinsically irreversible acoustic heat engines, 10:28358 (R;US) 
HEAT EXCHANGERS 


See also DIRECT CONTACT HEAT EXCHANGERS 
RADIATORS 


Heat transfer to vertical flat plates in a 
fluidized bed. Master’s thesis, 10:28294 (R;US) 
Woven heat exchanger, 10:27967 (P;US) 


Determination of surface oxide compositions on Alloy 600 
using Rutherford backscattering, 10:28079 (BA;US) 
Performance Testing 
Heat/mass flow enhancement system for a metal hydride 
assembly. Final report, 10:27847 (R;US) 
OTEC performance tests of the Alfa-Laval plate heat 
exchanger as an ammonia evaporator, 10:27224 (R;US) 
HEAT FLOW 
Computer Codes 
Detailed validation of a liquid and heat flow code against field 
performance, 10:28306 (R;US) 
HEAT GAIN 
Mathematical Models 
Establishment of short reference years for calculation of annual 
solar heat gain or energy consumption in residential and 
commercial buildings. Pt. 1 and 2, 10:27060 (R;XE) 
HEAT METERS 
Calibration 
Calibration of heat meters, 10:27972 (R;DK;In Danish) 
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HEAT PIPES 
Fluid Flow 
Pressure recovery in a cylindrical heat pipe at high radial 
Reynolds numbers and at high Mach numbers, 10:28305 
(R;US) 
HEAT PUMPS 
See also CHEMICAL HEAT PUMPS 
GAS HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 
Binary-Fluid Systems 
Improvements on an absorption/resorption-type heat pump. 
Investigation of suitable binary fluids, 10:27960 (R;XE;In 
French) 


Solid state radiative heat pump, 10:27872 (P;US) 
Energy Management 
Study of combined collective renewable power plants. Pt. 2. 
Description of supply units. Solar heating plants. Wind 
power plants. Heat pump systems. Biogas plants, Straw and 
wood-fueled systems. District heating. Heat storage. Power 
distribution. Control and management, 10:27969 (R;DK;In 
Danish) 
Noise Pollution 
Noise labelling of heat pumps, 10:28902 (R;DK;In Danish) 
Performance 
Improvements on an absorption/resorption-type heat pump. 
Investigation of suitable binary fluids, 10:27960 (R;XE;In 
French) 
HEAT RECOVERY 
Feasibility Studies 
Process heat recovery: Report on the activities during the 
period between the Cannes and the Stockholm Congress. 
Session 1b N.1.8, 10:27891 (R;SE) 
Heat Exchangers 
Woven heat exchanger, 10:27967 (P;US) 
Industry 
Cogeneration and waste heat recovery, 10:27966 (R;US) 
HEAT RECOVERY EQUIPMENT 
Heat Pipes 
Heat recovery units employing reflux heat pipes as 
components, 10:27959 (R;XE) 
HEAT RESISTING ALLOYS 
See also STAINLESS STEEL-304 
STAINLESS STEEL-309 


STAINLESS STEEL-310 
STAINLESS STEEL-316 


Long range ordered alloys modified by addition of niobium 
and cerium, 10:28064 (P;US) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE 


See also LATENT HEAT STORAGE 
THERMOCHEMICAL HEAT STORAGE 


Test procedures of thermal energy storage systems for solar 
thermal applications. Final report, 10:27309 (R;DK) 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 


See also RADIANT HEAT TRANSFER 
THERMAL CONDUCTION 


Computer Calculations 
Modeling of fluid flows and heat transfers by a finite difference 
method in curved non orthogonal meshes, 10:28299 (R;FR;In 
French) 
Evaluated Data 
RELAP5S/MOD2 blind calculation of GERDA small break 
test and data comparison, 10:27619 (RA;US) 
Experimental Data 
Analogy of LOBI-MOD1 and LOFT system responses to 
double ended cold leg break loss of coolant experiments, 
10:27617 (RA;US) 
RELAPS5/MOD2 blind calculation of GERDA small break 
test and data comparison, 10:27619 (RA;US) 
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Finite Difference Method 
Modeling of fluid flows and heat transfers by a finite difference 
method in curved non orthogonal meshes, 10:28299 (R;FR;In 
French) 
Mathematical Models 
Experimental study and modelling of heat transfer in small and 
medium boilers (RFOD), 10:28352 (R;FR;In French) 
HEAT TRANSFER FLUIDS 
Equations of Motion 
Thermally driven motion of strongly heated fluids, 10:28311 
(J;GB) 
Fluid Mechanics 
Thermally driven motion of strongly heated fluids, 10:28311 
(J;GB) 
HEAT TRANSFER PROPERTIES 
See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEAT TREATMENTS 
In metallurgy as well as for the biological effects of heat. 
See also ANNEALING 
Energy Conservation 
Energy savings in installations for heat treatments, 10:27941 
(R;SE;In French) 
Short Wave Radiation 
Energetically optimum output circuits of H.F. generators for 
induction heating. Session N.3.1.10, 10:27936 (R;SE) 
Thermal Analysis 
Thermal analysis of induction heating by the Finite Element 
Method using a computer. Session N.3.1.9, 10:27935 (R;SE) 
Travelling Waves 
Heating large plates and slabs using T.W. heaters, 10:27937 
(R;SE) 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATING 
See also ELECTRIC HEATING 
SPACE HEATING 
Visible Radiation 
Production of solar cells on the basis of low cost silicon by 
application of ion implantation and light-induced transient 
heating, 10:27109 (R;DK) 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
Control 
Control of a heating system using heat pumps with internal 
combustion engines, 10:27958 (R;XE;In French) 


Control of a heating system using heat pumps with internal 
combustion engines, 10:27958 (R;XE;In French) 
Noise Pollution Control 
Footstep sound insulation in floor heating systems, 10:28901 
(R;DE;In German) 
HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 


See also ATLAS SUPERCONDUCTING LINAC 
GANIL 
HILACS 
NACSSC 


Amp Beam Currents 
Design status of heavy ion injector program, 10:28422 (R;US) 
Beam Injection 
Heavy ion upgrade of the Bevatron local injector, 10:28538 
(RA;DE) 
Ion Beam Injection 
Perspectives to work with heavy ions on the isochronous 
cyclotron U-240, 10:28558 (R;SU;In Russian) 
Orbit Stability 
Simulation of closed orbit correction in the Heavy-Ion 
Synchrotron, 10:28551 (R;SU;In Russian) 
Reviews 
Review of HIF accelerators, 10:28412 (RA;DE) 


Specifications 
Design status of heavy ion injector program, 10:28422 (R;US) 


Future accelerators and experimental facilities at GSI, 10:28417 
(R;DE) 


Vacuum Systems 
KUTI-20 adgezator design. Force block, chamber, 10:28548 
(R;SU;In Russian) 
HEAVY ION LINEAR ACCELERATORS 
See HILACS 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
BORON 11 REACTIONS 
CALCIUM 40 REACTIONS 
CALCIUM 42 REACTIONS 
CARBON 12 REACTIONS 
CARBON 13 REACTIONS 
CARBON 14 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
DYSPROSIUM 161 REACTIONS 
NEON 20 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN I6 REACTIONS 
OXYGEN 18 REACTIONS 
ZIRCONIUM 90 REACTIONS 
ZIRCONIUM 96 REACTIONS 
Role of spin in heavy-ion reactions, 10:29249 (R;US) 
Dissipation Factor 
Initial stage of heavy ion interaction and kinetic energy 
dissipation mechanism, 10:29333 (R;SU;In Russian) 
Knock-Out Reactions 
Knock out for subthreshold pion production, 10:29309 (R;FR) 
Linear Momentum Transfer 
Incomplete linear momentum transfer in nuclear reactions: an 
interplay between one-body and two-body dissipation, 
10:29316 (R;FR) 
Mass Transfer 
Mass dispersions in a time-dependent mean-field approach, 
10:29306 (R;FR) 
Multiple Production 
Nucleus-nucleus collisions at high energies, 10:29062 (R;CH) 
Nuclear Models 
Dynamical description of nuclear compression, expansion and 
disassembly in relativistic heavy ion collisions, 10:29318 
(R;DE) 
Nuclear Reaction Kinetics 
Initial stage of heavy ion interaction and kinetic energy 
dissipation mechanism, 10:29333 (R;SU;In a 
Mean-field dynamics versus two-body collisions at intermediate 
energy heavy-ion reactions, 10:29325 (RA;DE) 
Observation of strong azimuthal asymmetry between slow and 
fast particles from high energy nuclear collisions, 10:29317 
(R;DE) 
Particle Identification 
Identification of heavy ion reaction products far from the beta- 
stability line, 10:28608 (RA;JP;In Japanese) 
Particle Production 
Interplay between one-body and two-body dynamics in the 
subthreshold pion production at intermediate energies, 
10:29250 (R;DE) 
Knock out for subthreshold pion production, 10:29309 (R;FR) 
Pion production at subthreshold energies, nucleon-nucleon 
ng collision vs. cooperative mechanisms, 10:29237 


Preequilibrium emission of nucleons from reactions induced by 
heavy ions, 10:29278 (RA;DE) 
Preequilibrium emission in heavy-ion reactions: A dynamical 
approach, 10:29326 (RA;DE) 
Quantum mechanical treatment of diabatic neutron emission in 
heavy-ion collisions, 10:29264 (R;DE) 
Quark Matter 
Dynamics of ultra-relativistic heavy ion collisions in the 
presence of quark-gluon matter, 10:29308 (R;FR) 
Hydrodynamics of a eines plasma, 10:29307 (R;FR) 
Relativistic Range 
Dynamics of ultra-relativistic heavy ion collisions in the 
presence of quark-gluon matter, 10:29308 (R;FR) 


Heavy ion resonances in the s-d shell, 10:29312 (R;GR) 
Reviews 
Nucleus-nucleus collisions at high energies, 10:29062 (R;CH) 





HEAVY ION REACTIONS 
Transter Reactions 


Transfer Reactions 
momentum transfer in very heavy ion direct reactions, 
10:29302 (J;NL) 
HEAVY IONS 
Whenever possible use one of the more specific terms listed under 
ION BEAMS. 


Spallation 
T-matrix theory of galactic heavy-ion fragmentation, 10:28949 


HEAVY LEPTONS 
See also TAU PARTICLES 
Particle Production 
Possible signatures for heavy leptons at the p anti p collider, 
10:29149 (R;FR) 
VY NUCLEI 


For nuclei from mass 181 upwards. 
See also ACTINIDE NUCLEI 
BISMUTH 207 


Comparison of semiempirical formulae for alpha decay half- 
lives, 10:29331 (R;SU) 

Nuclear Structure 

Possible unified interpretation of heavy nuclei, 10:29282 (J;US) 


Nucleosynthesis 
Heavy nuclides in bomb debris, 10:28669 (R;US) 
Ternary Fission 
Role of ternary fission in synthesis of bypassed nuclei, 10:29337 
(R;SU;In Russian) 
HEAVY OILS 
See PETROLEUM 
HEISENBERG MODEL 
Algebraic Currents 
Construction of local and non-local conservation laws for non- 
linear field equations, 10:29189 (R;IT) 
HEISSDAMPFREAKTORANLAGE 
See HDR REACTOR 


HELIUM 
Atom-Atom Collisions 
Total scattering cross sections and interatomic potentials for 
qn hydrogen and helium on some noble gases, 10:29487 
US) 


Cosmochemistry 
Departures from LTE populations versus anomalous 
abundances: the effects of heating, 10:28961 (R;US) 
Equations of State 
Planetary fluids He and NHs at high shock pressures and 
temperatures, 10:28988 (R;US) 


Estimation of cross sections of hypotetical *no, Hes, 'Lis 
nuclei production in the framework of fast fragmentation 
model, 10:29225 (R;SU;In Russian) 

HELIUM 3 


Magnetic Properties 
Towards the observation of the magnetic structure of solid 
*He, 10:29005 (R;FR;In French) 
HELIUM 3 REACTIONS 
Bibliographies 


Bibliography and index for nuclear reactions among light 
charged particles. Volume 26, 10:29240 (R;US) 
Reactions 
(dp) coincidences from the elastic *He break-up on **Nb and 
197 Au, 10:29268 (RA;DE) 
Mechanism of break-up reactions of light ions at non- 
relativistic energies, 10:29324 (RA;DE) 
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Compound-Nucleus Reactions 
Mass-asymmetric barriers from excitation functions for 
complex-fragment emission, 10:29273 (J;US) 
HELIUM 3 TARGET 
Electron Reactions 
Deep inelastic electronuclear research at the 700 MeV Saclay 
linac (ALS), 10:29226 (R;FR) 
Prospects in coincidence experiments, 10:29224 (R;FR) 
Pion Reactions 
a* and 7 absorption on *He, 10:29228 (RA;DE) 
Off-energy-shell effects in the elastic pion-nucleus scattering, 
10:29233 (R;SU;In Russian) 
HELIUM 4 
Binding Energy 
Possibility of existing of K~ -meson bound state with lightest 
nuclei, 10:29229 (R;SU;In Russian) 
Kaonic Atoms 
Possibility of existing of K~ -meson bound state with lightest 
nuclei, 10:29229 (R;SU;In Russian) 
Nuclear Models 
Quark structure of nuclei, 10:29336 (R;US) 
P States 
Possibility of existing of K~ -meson bound state with lightest 
nuclei, 10:29229 (R;SU;In Russian) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 
Pion Reactions 
Off-energy-shell effects in the elastic pion-nucleus scattering, 
10:29233 (R;SU;In Russian) 
Theory of low-energy pion-nucleus scattering, 10:29234 
(R;SU;In Russian) 
HELIUM IONS 
Electron-Ion Collisions 
Calculation of dielectronic recombination cross section for 
He*, 10:29018 (R;SU;In Russian) 
HEMATITE 
Catalytic Effects 
Advanced research in coal gasification process modification 
technology: catalytic cracking of aromatic hydrocarbons. 
First quarterly technical report, 1 October-31 December 
1984, 10:26572 (R;US) 
HEMICELLULOSE 
See also XYLANS 
Hydrolysis 
Autohydrolysis of organic residues to increase biodegradability 
to methane, 10:27025 (RA;US) 
Pyrolysis 
Characterization of biomass pyrolysis oils by flash evaporation 
and direct, molecular-beam mass spectrometry, 10:27020 
(BA;US) 
HEPTANE 
Boiling Points 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Calorific Value 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Combustion Properties 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Density 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Flammability 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
HERA STORAGE RING 
Hadron Elektron Ring Anlage 
RF Systems 
RF structure studies for the HERA proton ring, 10:28571 
(RA;DE) 
Shower Counters 
Forward calorimeter for HERA, 10:28490 (R;CH) 
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HERBS 
Evaluation 
Screening and selection of lignocellulosic crops for energy, 
10:27070 (R;US) 
Productivity 
Screening and selection of lignocellulosic crops for energy, 
10:27070 (R;US) 


Screening and selection of lignocellulosic crops for energy, 
10:27070 (R;US) 
HETEROCYCLIC COMPOUNDS 


See also DIOXANE 
PHTHALOCYANINES 
THIONAPHTHENES 
THIOPHENE 
TMTSF 


Pyrolysis 
Octakis(trimethylsilyl)cyclotetrasilane. A stable cyclotetrasilane 
from a silylene precursor, 10:28226 (J;US) 
HETEROJUNCTIONS 
Prior to July 1981, this concept was indexed to 
SEMICONDUCTOR JUNCTIONS. 
Electronic Structure 
Electron energy levels in GaAs/Gasub(1-x)A lsub(x)As 
heterojunctions. I, 10:28125 (R;IT) 
Oscillator Strengths 
Electron energy levels in GaAs/Gasub(1-x)A lsub(x)As 
heterojunctions. II: Optical properties, 10:28127 (R;IT) 
Photoionization 
Electron energy levels in GaAs/Gasub(1-x)A lsub(x)As 
heterojunctions. II: Optical properties, 10:28127 (R;IT) 


Boiling Points 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Calorific Value 
Pacific Northwest and Alaska bioenergy program glussary, 
10:27800 (R;US) 
Combustion Properties 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Density 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Flammability 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
HEXOSES 
Membrane Transport 
Linear relationship of phlorizin-binding capacity and hexose 
uptake during differentiation in a clone of LLC-PK; cells, 
10:28893 (J;US) 
Uptake 
Linear relationship of phlorizin-binding capacity and hexose 
uptake during differentiation in a clone of LLC-PK; cells, 
10:28893 (J;US) 
HFIR REACTOR 
Reactor Operation 
High Flux Isotope Reactor. Quarterly report, January-March 
1985, 10:27489 (R;US) 
Reactor 
High Flux Isotope Reactor (HFIR) technical specifications, 
10:27519 (RA;US) 
Specifications 
High Flux Isotope Reactor (HFIR) technical specifications, 
10:27519 (RA;US) 
HIGGS BOSONS 
Particle Identification 
Hunting for the intermediate-mass Higgs boson in a hadron 
collider, 10:29153 (J;US) 
Particle Production 
Hunting for the intermediate-mass Higgs boson in a hadron 
collider, 10:29153 (J;US) 
HIGH BTU GAS 
Over 900 Btu/ft®. 
Calorific Value 
[Great Plains Gasification Associates] quarterly technical 
progress report, Ist quarter 1985, 10:26563 (R;US) 


HIGH-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Disposal 


Chemical Composition 
[Great Plains Gasification Associates] quarterly technical 
progress report, lst quarter 1985, 10:26563 (R;US) 


[Great Plains Gasification Associates] quarterly technical 
progress report, Ist quarter 1985, 10:26563 (R;US) 


(Great Plains Gasification Associates] quarterly technical 
progress report, Ist quarter 1985, 10:26563 (R;US) 
HIGH ENERGY PHYSICS 
Use only for articles of a very broad nature such as an annual 
research program, etc. 


High energy accelerators: what next, 10:28423 (R;FR) 
Meetings 
Workshop on electroweak symmetry breaking: proceedings, 
10:29050 (R;US) 
HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH-BETA PLASMA 
Beta from 0.1 to 1. 
Equilibrium Plasma 
Effects of q and high beta on tokamak stability, 10:29523 
(BA;XA) 


Studies of bean-shaped tokamaks and beta limits for reactor 
design, 10:29515 (BA;XA) 
Stability 
Effects of q and high beta on tokamak stability, 10:29523 
(BA;XA) 
HIGH-FREQUENCY HEATING 
See also ECR HEATING 
ICR HEATING 
LOWER HYBRID HEATING 


Computerized Control Systems 

Microprocessor controller power regulation in high frequency 

heating processes. Session 4 N.4.1, 10:27950 (R;SE) 
HIGH-LEVEL RADIOACTIVE WASTES 
Monitored Retrievable Storage 

Office of Civilian Radioactive Waste Management annual 

report to Congress, 10:26889 (R;US) 
Radioactive Waste Disposal 

Bulk and thermal properties of the functional Tuffaceous Beds 
in holes USW G-1, UE-25 No. 1, and USW G-2, Yucca 
Mountain, Nevada, 10:26916 (R;US) 

Evaluation of radionuclide geochemical information developed 
by DOE high-level nuclear waste repository site projects. 
Annual progress report for October 1983-September 1984, 
10:26901 (R;US) 

Field test to assess the effects of drilling fluids on groundwater 
chemistry collected from Columbia River basalts, 10:26945 
(R;US) 

Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part III. Geologic and hydrolic 
evaluation, 10:28915 (R;US) 

Massachusetts Crystalline Repository Project. Progress report 
for the period ending December 31, 1984, 10:26941 (R;US) 

Nuclear waste chemistry, 10:26903 (RA;US) 

Office of Civilian Radioactive Waste Management annual 
report to Congress, 10:26889 (R;US) 

Physical and chemical characteristics of lead-iron phosphate 
nuclear waste glasses, 10:26904 (R;US) 

Status of the Department of Energy’s implementation of the 
Nuclear Waste Policy Act of 1982 as of December 31, 1984, 
10:26896 (R;US) 

Surface-to-underground access study for the prospective Yucca 
Mountain nuclear waste repository, 10:26917 (R;US) 

Tectonic stability and expected ground motion at Yucca 
Mountain, 10:26886 (R;US) 





HIGH-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Disposal 


Valence effects on the sorption of nuclides on rocks and 
minerals. II, 10:26900 (R;US) 
Radioactive Waste Processing 
Centrifugal castings of stainless steel spiked with radioactive 
tracers, 10:26895 (R;US) 
Overview of the applications of cement-based i 
technologies developed at US DOE facilities, 10:26854 
(R;US) 
Rheology of tetraphenylborate precipitate slurry, 10:26891 
(R;US) 
Technology of off-gas treatment for liquid-fed ceramic melters, 
10:26911 (R;US) 
Vitrification tests by the use of glass bead-fed Joule-heated 
ceramic melters, 10:26906 (RA;JP) 
Radioactive Waste Storage 
Occurrence of uranium in ground water in the vicinity of the 
US Department of Energy Feed Materials Production 
Center, Fernald, Ohio , 10:28755 (R;US) 
Solidification 
Development of remote handling techniques for the HLLW 
solidification plant, 10:26907 (RA;JP) 
Overview of the applications of cement-based immobilization 
technologies developed at US DOE facilities, 10:26854 
(R;US) 


Transport 

Office of Civilian Radioactive Waste Management annual 

report to Congress, 10:26889 (R;US) 
Underground Disposal 

Corrosion studies on containment materials for vitrified high 
level nuclear waste. (Progress report for the year ending 31st 
December 1983), 10:28006 (R;GB) 

Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part III. Geologic and hydrolic 
evaluation, 10:28915 (R;US) 

Geologic isolation of nuclear waste: Corrosion concerns, 
10:26927 (BA;US) 

Selection of candidate canister materials for high-level nuclear 
waste containment in a tuff repository, 10:26928 (BA;US) 

Vitrification 

Centrifugal castings of stainless steel spiked with radioactive 
tracers, 10:26895 (R;US) 

Physical and chemical characteristics of lead-iron phosphate 
nuclear waste glasses, 10:26904 (R;US) 

Technology of off-gas treatment for liquid-fed ceramic melters, 
10:26911 (R;US) 

Vitrification tests by the use of glass bead-fed Joule-heated 
ceramic melters, 10:26906 (RA;JP) 

HILACS 
See also SUPERHILAC 
Beam Dynamics 

Beam breakup in a multi-sectional ion linac, 10:28462 (RA;DE) 

FOM-MEQALAC system: the RF accelerator, 10:28434 
(RA;DE) 

Beam Injection 
Pre-acceleration of high-current ion beams, 10:28513 (RA;DE) 
Beam Transport 

Accelerating structure with chain-like electrode configuration, 

10:28395 (RA;DE) 

Designing self-matching linacs, 10:28376 (RA;DE) 
Design 

Design and operation of the LBL heavy ion RFQ linac, 

10:28372 (RA;DE) 

Designing self-matching linacs, 10:28376 (RA;DE) 
Development of split coaxial heavy ion RFQ accelerators, 
10:28375 (RA;DE) 
Induction 
Induction linacs for heavy ion fusion research, 10:28411 
(RA;DE) 


High power klystrons for high energy physics research 
applications, 10:28334 (RA;DE) 
Particle Boosters 
Extension of the Munich heavy ion postaccelerator, 10:28388 
(RA;DE) 
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Performance 
Design and operation of the LBL heavy ion RFQ linac, 
10:28372 (RA;DE) 
Experimental results with a very-heavy-ion RFQ accelerating 
structure at GSI, 10:28374 (RA;DE) 
Report on frequency tunable linac, 10:28369 (RA;DE) 


Development of RFQ linacs from heavy ions, 10:28373 
(RA;DE) 
RF Systems 
Report on frequency tunable linac, 10:28369 (RA;DE) 
HODOSCOPES 
Position Sensitive Detectors 
High resolution scintillation hodoscope using a position 
sensitive photomultiplier, 10:28619 (R;FR) 
HOLMIUM 165 TARGET 
Carbon 12 Reactions 
Preequilibrium neutron emission in central peripheral heavy- 
ion collisions, 10:29279 (RA;DE) 
Neon 20 Reactions 
Preequilibrium neutron emission in central peripheral heavy- 
ion collisions, 10:29279 (RA;DE) 
HOLMIUM CHLORIDES 
Vapor Pressure 
Vapour pressure of americium(III) chloride, 10:28241 (R;DE;In 
German 


) 
HOMOPOLAR GENERATORS 
Design 
Westinghouse programs in pulsed homopolar power supplies, 
10:28273 (R;US) 
Performance Testing 
Westinghouse programs in pulsed homopolar power supplies, 
10:28273 (R;US) 
HOMOPOLAR MACHINES 
See HOMOPOLAR GENERATORS 
HOT GAS CLEANUP 
Meetings 
Fourth annual contractors’ meeting on contaminant control in 
hot coal-derived gas streams: proceedings, 10:26591 (R;US) 
HOT PLASMA 
Beta Ratio 
Multiple-frequency electron-cyclotron heating of hot-electron 
rings in a bumpy torus, 10:29498 (J;US) 
ECR Heating 
Multiple-frequency electron-cyclotron heating of hot-electron 
rings in a bumpy torus, 10:29498 (J;US) 
Electron Rings 
Multiple-frequency electron-cyclotron heating of hot-electron 
rings in a bumpy torus, 10:29498 (J;US) 
Electron Temperature 
Three-ion approximation for calculation of emission 
characteristics of a high-temperature plasma, 10:29472 
(R;SU;In Russian) 
Ion Temperature 
Three-ion approximation for calculation of emission 
characteristics of a high-temperature plasma, 10:29472 
(R;SU;In Russian) 
Stabilization 
Stability of high-energy particle plasmas to 
magnetohydrodynamic-like modes, 10:29496 (J;US) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT-DRY-ROCK SYSTEMS 


Hydraulic Fracturing 
Sizing of a hot dry rock reservoir from a hydraulic fracturing 
experiment, 10:27327 (R;US) 
HOUSES 
Attached Greenhouses 
Demonstration of a south wall glazing retrofit for solar 
heating. Final technical report, 10:27250 (R;US) 
Multi-purpose energy conserving sunspace, 10:27257 (R;US) 
Energy Accounting 
The California Point System- Energy code and rating systema 
model for states, 10:27876 (BA;US) 
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Efficiency 
A simple procedure for estimating the energy savings due to 
night temperature setback, 10:27877 (BA;US) 
The California Point System- Energy code and rating systema 
model for states, 10:27876 (BA;US) 
Load 
A simple procedure for estimating the energy savings due to 
night temperature setback, 10:27877 (BA;US) 
Nocturnal Variations 
A simple procedure for estimating the energy savings due to 
night temperature setback, 10:27877 (BA;US) 
Passive Solar Cooling Systems 
Off-peak power use in hybrid solar homes. Final report, 
10:27268 (R;US) 
Passive Solar Heating Systems 
Off-peak power use in hybrid solar homes. Final report, 
10:27268 (R;US) 
Solar Air Heaters 
Conversion of a swamp-cooler to solar air collector. Final 
technical report, 10:27262 (R;US) 
Demonstration of a south wall glazing retrofit for solar 
heating. Final technical report, 10:27250 (R;US) 
Solar Window Heater Project. Final report, 10:27249 (R;US) 
Solar Architecture 
Passive solar potential of a conventional home. Final report, 
10:27260 (R;US) 


Space Heating 
Experimental analysis of the behavior of the soil in an 
operation of house heating by ground-water heat pump at 
Crevecoeur-en-Auge (Calvados), 10:27226 (R;FR;In French) 
Experimental analysis of the behavior of the soil in an 
operation of house heating by ground-water heat pump at 
Crevecoeur-en-Auge (Calvados), 10:27227 (R;FR;In French) 
Thermal Mass 
Off-peak power use in hybrid solar homes. Final report, 
10:27268 (R;US) 
Trombe Walls 
Demonstration of a south wall glazing retrofit for solar 
heating. Final technical report, 10:27250 (R;US) 
HPRR REACTOR 
Fission Yield 
Empirical correlation of residual gamma radiation resulting 
from operation of the Health Physics Research Reactor, 
10:27488 (R;US) 
HTGR TYPE REACTORS 
See also VUTR REACTOR 
Cogeneration 
Cogeneration economics: A case for the HTGR, 10:27424 
(BA;US) 
Design 


Cogeneration economics: A case for the HTGR, 10:27424 
(BA;US) 

Further evaluation of the folding principle for reactor cores, 
10:27416 (R;US) 

Economic Analysis 

Cogeneration economics: A case for the HTGR, 10:27424 

(BA;US) 
Fuel Particles 

Silicon-alloyed pyrocarbon coatings for fertile HTGR 
particles, 10:27420 (BA;US) 

Loss of Coolant 

Gas exchange between a helium filled vessel and the 
environment via a vertically installed tube in relation to the 
HTR module, 10:27571 (R;DE;In German) 

Gaseous and metallic fission product release characteristics of a 
modular pebble bed HT'GR during loss of core cooling 
accidents, 10:27539 (R;US) 

Loss of Flow 

Passive afterheat removal in the HTGR with the liner cooling 

system as a heat sink, 10:27569 (R;DE;In German) 
Materials Testing 

The effect of oxidizing atmosphere on strength loss in HTGR 

graphites, 10:27423 (BA;US) 
Primary Coolant Circuits 

Gas exchange between a helium filled vessel and the 
environment via a vertically installed tube in relation to the 
HTR module, 10:27571 (R;DE;In German) 


HUMAN POPULATIONS 
Radiation Monitoring 


Passive afterheat removal in the HTGR with the liner cooling 
system as a heat sink, 10:27569 (R;DE;In German) 
imi risk assessments of the small HTGR, 10:27540 
(R;US) 
Process Heat 
The modular reactor-A deployment strategy for the long-term 
ouue goal of very high temperature operation, 10:27451 
Reactor Accidents 
Accident behaviour of the HTR-module, 10:27570 (R;DE;In 
German) 
Reactor Cooling Systems 
Gaseous and metallic fission product release characteristics of a 
modular pebble bed HTGR during loss of core cooling 
accidents, 10:27539 (R;US) 
Thermohydraulic transient analysis of the HTGR pebble bed 
reactor, 10:27418 (RA;IL) 
Reactor Cores 
A comparison of the characteristics of graphites irradiated at 
600 and 900°C, 10:27421 (BA;US) 
Temperature, pressure, and oxidation effects on cesium 
diffusion in H-451 gr graphite, 10:27422 (BA;US) 
Reactor Operators 
Licensed operating reactors. Status summary report, data as of 
February 28, 1985. Volume 9, No. 3, 10:27445 (R;US) 
Reactor Simulators 
Recent developments in the DSNP simulation language, 
10:27410 (RA;IL) 
Reactor Technology 
New approaches for high temperature gas cooled reactors 
(HTGRs), 10:27419 (J;US) 
Risk Assessment 
Accident behaviour of the HTR-module, 10:27570 (R;DE;In 
German) 
Preliminary 
(R;US) 
Steam Generation 
Recovery of heavy oil and tar sands using a high-temperature 
nuclear steam supply, 10:26768 (J;US) 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN FACTORS 
Errors 
Estimation of human error probabilities using licensee event 
reports, 10:27659 (RA;US) 


Evaluation of the use of expert judgment to estimate human 
error probabilities, 10:27656 (RA;US) 


risk assessments of the small HTGR, 10:27540 


Integration of human reliability analysis into the probabilistic 
risk assessment process: phase 1, 10:27662 (RA;US) 

Process evaluation of the human reliability data bank, 10:27661 
(RA;US) 

Use of human reliability data reported in probabilistic risk 
assessments in addressing human factors safety issues, 
10:27663 (RA;US) 

HUMAN POPULATIONS 
Health Hazards 

AC field study: human exposure to 60-Hz electric 

fields, 10:28900 (R;US) 
Radiation Doses 

1984 effluent and environmental monitoring report for the 
Bettis Atomic Power Laboratory, 10:28734 (R;US) 

Development of site-specific soil cleanup criteria: New 
Brunswick Laboratory, New Jersey site, 10:26948 (R;US) 

Portsmouth Uranium Enrichment Complex environmental 
monitoring report for calendar year 1984, 10:28756 (R;US) 

Radiation exposure of the UK population - 1984 review, 
10:26751 (R;GB) 

Update on status of EPA’s PRESTO methodology for 
estimating risks from disposal of LLW and BRC wastes, 
10:26961 (RA;US) 

Radiation Monitoring 

Monitoring of population exposure and its importance, 

10:28873 (RA;CS;In Czech) 





Radiation Protection 


Radiation Protection 
Preliminary screening of fuel cycle and by-product material 
licenses for emergency planning, 10:28880 (R;US) 
HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 


Size exclusion chromatography-low angle laser light scattering 
photometry of lignite macromolecules, 10:26634 (R;US) 
Light Scattering ; : 
Size exclusion chromatography-low angle laser light scattering 
photometry of lignite macromolecules, 10:26634 (R;US) 
Molecular Weight 
Size exclusion chromatography-low angle laser light scattering 
photometry of lignite macromolecules, 10:26634 (R;US) 
HYBRID ELECTRIC-POWERED VEHICLES 
Electric Batteries 
Electric and hybrid vehicle test and evaluation program, 
10:27988 (RA;US) 
Electric vehicle test cycles, 10:27987 (RA;US) 
HYBRID REACTORS 


ICF tritium production reactor, 10:29565 (R;US) 
HYCSOS 
See CHEMICAL HEAT PUMPS 
HYDRAULIC FRACTURING FLUIDS 
See FRACTURING FLUIDS 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULICS 
Evaluated Data 
RELAPS5/MOD2 blind calculation of GERDA small break 
test and data comparison, 10:27619 (RA;US) 
Data 
Analogy of LOBI-MOD1 and LOFT system responses to 
double ended cold leg break loss of coolant experiments, 
10:27617 (RA;US) 
RELAPS/MOD2 blind calculation of GERDA small break 
test and data comparison, 10:27619 (RA;US) 
HYDRAZONES 
Structural Chemical Analysis 
Crystal and molecular structure and circular dichroism spectra 
of (-)-2,3-bornanedione a- and B-hydrazones, 10:28224 
(J;GB) 
HYDROCARBONS 


See also ALKENES 
ANTHRACENE 
BENZENE 
BENZOPYRENE 
CHRYSENE 
NAPHTHALENE 
PHENANTHRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
POLYENES 
STYRENE 
TETRACENE 
TETRALIN 
TOLUENE 
XYLENES 


Air Pollution Abatement 
Combustor study of the deactivation of a three-way catalyst by 
lead and manganese, 10:27998 (R;US) 


Direct bioconversion of solar energy into organic chemicals, 
10:27069 (R;FR) 


Production of hydrocarbons from biomass, 10:27067 (R;DE;In 
German) 


Hydrocarbon mixtures from biomass, 10:27005 (R;DE;In 
German) 
Improved catalysts for liquid hydrocarbon fuels from syngas. 
Second quarter technical progress report, January-March 
1984, 10:27003 (R;US) 
HYDROCHLORIC ACID 


Development of a hot gas cleanup system for integrated coal 
gasification/molten carbonate fuel cell power plants. 
Quarterly technical progress report, August-November 1984, 
10:27832 (R;US) 
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Chemical Properties 

Aqueous chemistry at high temperatures and pressures, 

10:28189 (RA;US) 
Enthalpy 

Aqueous chemistry at high temperatures and pressures, 

10:28189 (RA;US) 
Environmental Transport 

Measurements on the diffusion of hydrogen chloride in the 
waste gas plume of incineration ships in the North Sea. Part 
1: methodology, instrumentation and presentation of data, 
10:28696 (R;DE) 

Free Enthalpy 

Aqueous chemistry at high temperatures and pressures, 

10:28189 (RA;US) 
Photoelectron Spectroscopy 

Photoelectron studies of autoionizing Rydberg states in HCl, 

10:29000 (R;US) 
Removal 

Development of a hot gas cleanup system for integrated coal 
gasification/molten carbonate fuel cell power plants. 
Quarterly technical progress report, May-July 1984, 10:27833 
(R;US) 

Development of a hot gas cleanup system for integrated coal 
gasification/molten carbonate fuel cell power plants. 
Quarterly progress report, April 1-June 30, 1984, 10:27834 
(R;US) 

Rydberg States 

Photoelectron studies of autoionizing Rydberg states in HCl, 

10:29000 (R;US) 
Specific Heat 

Aqueous chemistry at high temperatures and pressures, 

10:28189 (RA;US) 
HYDROELECTRIC POWER 
Technology Utilization 
Electroheat potential in Brazil. Session 1c N.1.16, 10:27785 
(R;SE;In French) 
HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Environmental Effects 

Environment and power: fish and wildlife annual project 

summary 1983, 10:27053 (R;US) 
Water Resources 
Glaciological investigations in Johan Dahl Land South 
Greenland 1981, 10:27050 (R;DK;In Danish) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN 
Anharmonic Oscillators 

Hydrogen atom in a uniform electromagnetic field as an 

anharmonic oscillator, 10:29021 (R;FR) 
Atom-Atom Collisions 

Elastic scattering processes in the three-particle system with 
coulomb interaction (psub(y)+p; tsub(u)+t; dsub(u)+p; 
tsub(j.)+d elastic scattering), 10:29014 (R;SU;In Russian) 

Total scattering cross sections and interatomic potentials for 
neutral hydrogen and helium on some noble guses, 10:29487 
(R;US) 

Boiling Points 

Pacific Northwest and Alaska bioenergy program glossary, 

10:27800 (R;US) 
Chemical Reaction Yield 

Coal gasification and tar conversion reactions over calcium 
oxide. Final technical report, August 7, 1981-August 6, 1984, 
10:26567 (R;US) 

Heterogeneous kinetics of coal gasification. Quarterly technical 
progress report, 1 April 1983-30 June 1983, 10:26592 (R;US) 

Chemisorption 

Question of the nature of the bond in the chemisorption of 

hydrogen on transition metals, 10:28083 (TJ;US) 
Combustion 

Analysis of equipment survivability in hydrogen burn 
environments, 10:27509 (RA;US) 

Assessment of hydrogen combustion effects in the BWR/6 - 
Mark III Standard Plant, 10:27596 (RA;US) 
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CONTEMPT-DG containment analysis code, 10:27591 
(RA;US) 

Discrete vortex simulation of flame acceleration due to 
obstacle-generated turbulent flow, 10:27513 (RA;US) 

Effects of hydrogen burning and associated engineered safety 
features on containment building response, 10:27592 
(RA;US) 

Electric cable insulation pyrolysis and ignition resulting from 
potential hydrogen burn scenarios for nuclear containment 
buildings, 10:27498 (RA;US) 

EPRI research on equipment survivability under hydrogen 
burn, 10:27515 (RA;US) 

EPRI research on hydrogen combustion and control, 10:27586 
(RA;US) 

Experimental results from combustion of hydrogen: air 
mixtures in an intermediate-scale tank, 10:27504 (RA;US) 

Extinction of corrugated hydrogen/air flames, 10:26997 
(RA;US) 

Flame temperature criteria tests, 10:27611 (RA;US) 

Hydrogen-air deflagrations: recent results, 10:26995 (RA;US) 

Hydrogen and water reactor safety: proceedings, 10:27583 
(R;US) 

Hydrogen burn survival program review, 10:27514 (RA;US) 

Hydrogen combustion in aqueous foams, 10:27500 (RA;US) 

Hydrogen research and nuclear safety: a utility perspective, 
10:27585 (RA;US) 

Hydrogen-steam flame-jet experiments, 10:27512 (RA;US) 

IDCOR approach to hydrogen generation, combustion, and 
burn control, 10:27588 (RA;US) 

Ignition of hydrogen/oxygen/nitrogen mixtures exposed to 
two configuration dependent ignition sources, 10:26996 
(RA;US) 

Lean hydrogen-air-steam mixture combustion models, 10:27518 
(RA;US) 

Medium-scale combustion tests of He:air:steam systems, 
10:27510 (RA;US) 

NRC hydrogen behavior and mitigation research program, 
10:27587 (RA;US) 

Review of recent ex: ts at WNRE on hydrogen 
combustion, 10:27612 (RA;US) 

Survivability of essential equipment at the Sequoyah Nuclear 
Plant for hydrogen burn temperatures, 10:27517 (RA;US) 

Kinetics 


Relation between energy and power for direct initiation of 
hydrogen-air detonations, 10:26994 (RA;US) 

Turbulent burning of hydrogen: upper-bound chemical kinetic 
models accounting for the influence of temperature 
fluctuations, 10:26991 (RA;US) 

Combustion Properties 

Pacific Northwest and Alaska bioenergy program glossary, 

10:27800 (R;US) 


Effect of hydrogen control on the risk from severe accidents in 
the BWR/6 Mark III Standard Plant, 10:27595 (RA;US) 

EPRI research on hydrogen combustion and control, 10:27586 
(RA;US) 

Evaluation of post-accident combustible gas control at 
Millstone Unit I, 10:27593 (RA;US) 

Hydrogen control tests in intermediate scale, 10:27503 
(RA;US) 

IDCOR approach to hydrogen generation, combustion, and 
burn control, 10:27588 (RA;US) 

Technical evaluation of a post-accident CO: inerting hydrogen 
control system, 10:27508 (RA;US) 

Utility perspective on hydrogen control, 10:27597 (RA;US) 


1.5 - 3.5 micron spectroscopy of the Orion H2 source, 10:28975 
(R;US) 

Departures from LTE populations versus anomalous 
abundances: the effects of heating, 10:28961 (R;US) 


Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 


Evaluate He detection as a feedback control, 10:27011 (RA;US) 
Detonations 
Hydrogen-air detonations, 10:26992 (RA;US) 


HYDROGEN 1 MINUS BEAMS 
lon Sources 


Predictions of detonability of hydrogen-air-steam mixtures, 
10:26993 (RA;US) 

Relation between energy and power for direct initiation of 
hydrogen-air detonations, 10:26994 (RA;US) 


Hydrogen diffuion through the first wall of a thermonuclear 
reactor, 10:29545 (R;SU;In Russian) 
Energy-Level Transitions 
Laboratory measurement of the S(9) pure rotation frequency in 
H?2, 10:29026 (J;US) 


Fog inerting criteria for hydrogen/air mixtures, 10:27505 
(RA;US) 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Water fog inerting of hydrogen-air mixtures, 10:27511 (RA;US) 
Gas Flow 
Development of mixing analysis computer code on behavior of 
hydrogen in subcompartmented containment vessel after loss 
of coolant accidents, 10:27609 (RA;US) 
Ground States 
Laboratory measurement of the S(9) pure rotation frequency in 
H?2, 10:29026 (J;US) 
Harmonic Oscillators 
Connection between the hydrogen atom and the harmonic 
oscillator: the zero-energy case, 10:29020 (R;FR) 
Ignition 
Development and testing of hydrogen ignition devices, 
10:27516 (RA;US) 
Infrared Spectra 
Laboratory measurement of the S(9) pure rotation frequency in 
H’2, 10:29026 (J;US) 
Kaonic Atoms 
K~ hydrogen bound and continuum states in momentum space, 
10:29002 (R;US) 
Mesic Atoms 
Elastic scattering processes in the three-particle system with 
coulomb interaction (psub(j)+p; tsub(j.)+t; dsub(.)+ p; 
tsub()+d elastic scattering), 10:29014 (R;SU;In Russian) 


etabolism 
Hydrogen production by photosynthetic bacteria, 10:26988 
(RA;US) 


Mitigation effects of continuously pressurized, partially inerted 
containment building eee 10:27499 (RA;US) 
Molecule-Molecule Collisions 
Energy transfer in reactive and non-reactive He + OH 
collisions, 10:29019 (R;US) 
Muon Reactions 
Muon-electron universality and PCAC in muon capture in 
hydrogen, 10:29058 (R;CH) 
Phase Transformations 
Evidence for vitreous type orientational ordering in solid 
hydrogen and deuterium, 10:29006 (R;FR;In French) 
Production 
Development of an advanced water-gas shift conversion 
system, 10:26587 (RA;US) 
Quantitative Chemical Analysis 
Spectroscopic studies of a-Si:H, 10:27177 (RA;US) 
Removal 
Separation of gas mixtures with coordination complexes, 
10:26629 (J;US) 
Study of hydrogen removal systems, 10:27501 (RA;US) 
Rydberg States 
Herzberg’s impact on the physics of Rydberg states, 10:29027 
G;CA) 
Separation Processes 
Low-energy process for separating hydrogen and methane in 
advanced coal gasification processes, 10:26583 (RA;US) 
Separation of gas mixtures by supported complexes, 10:26582 
(RA;US) 
HYDROGEN 1 MINUS BEAMS 
Ton Sources 
Acceleration of polarized H~ in the BNL 200 MeV Linac, 
10:28480 (R;US) 





Deuteron Reactions 


HYDROGEN 1 TARGET 
Deuteron Reactions 
Analyzing power T2o measurement of backscattering d.p. in 
the A resonance excitation range and theoretical analysis of 
this reaction, 10:29227 (R;FR;In French) 
Muon Reactions 
Muon capture in hydrogen, 10:29053 (R;FR) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN FUEL CELLS 


Solid polymer electrolyte fuel cell, 10:27825 (RA;US) 


Solid polymer electrolyte fuel cell, 10:27825 (RA;US) 
HYDROGEN FUELS 
Research Programs 
Hydrogen transportation utilization support services. Technical 
progress report, 26 April-25 July 1983, 10:28002 (R;US) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IONS 1 MINUS 
For H,~ ions. 
Theoretical studies of kinetic mechanisms of negative-ion 
formation in plasmas. Annual technical report, 1 June 1983-1 
June 1984, 10:29452 (R;US) 
HYDROGEN ISOTOPES 
See also DEUTERIUM 
TRITIUM 


Isotopic Exchange 
Geochemistry, 10:28932 (RA;US) 
HYDROGEN MINUS 1 BEAMS 
See HYDROGEN I MINUS BEAMS 
HYDROGEN PEROXIDE 
Chemical Reaction Kinetics 
Numerical simulation of chemical and physical properties of 
cumulus clouds, 10:28684 (R;US) 
HYDROGEN PRODUCTION 


Photobiological production of hydrogen, 10:26987 (RA;US) 


Nucleophilic activation of coordinated carbon monoxide. Part 
3. Hydroxide and methoxide reactions with the trinuclear 
clusters Ms(CO):2 (M = Fe, Ru, or Os): implications with 
regard to catalysis of the water gas shift reaction, 10:26990 
G;US) 

Electrochemistry 

Hydrogen production using a magnesium sulfate-based hybrid 

cycle. Electrochemical aspects, 10:26985 (R;FR;In French) 
Electrolysis 

Production of hydrogen from water. Thermoelectrochemical 

cycle with magnesium sulfate, 10:26984 (R;FR;In French) 
Laser Spectroscopy 

In-situ measurement of molecular hydrogen for nuclear reactor 

safety studies, 10:27695 (R;US) 
Optimization 

Genetic engineering of hydrogen evolution in blue-green algae, 

10:26989 (RA;US) 


Production of hydrogen from solar sources, 10:26986 (RA;US) 


Physiology 
Photobiological production of hydrogen, 10:26987 (RA;US) 
Research Programs 


Hydrogen production by photosynthetic bacteria, 10:26988 
(RA;US) 
Thermochemical Processes 
Production of hydrogen from water. Thermoelectrochemical 
cycle with magnesium sulfate, 10:26984 (R;FR;In French) 
HYDROGEN SELENIDES 
See SELENIUM HYDRIDES 
HYDROGEN SULFATES 
See SULFURIC ACID 
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HYDROGEN SULFIDES 
Absorption 
Trace contaminants challenge synfuels acid gas removal, 
10:27016 (J;US) 


Development of a hot gas cleanup system for integrated coal 
gasification/molten carbonate fuel cell power plants. 
Quarterly technical progress report, August-November 1984, 
10:27832 (R;US) 

Trace contaminant removal from hot coal gas for molten 
carbonate fuel cell application. Quarterly technical progress 
report No. 5, October-December 1984, 10:27835 (R;US) 

Boiling Points 

Pacific Northwest and Alaska bioenergy program glossary, 

10:27800 (R;US) 
Combustion Properties 

Pacific Northwest and Alaska bioenergy program glossary, 

10:27800 (R;US) 
Density 

Pacific Northwest and Alaska bioenergy program glossary, 

10:27800 (R;US) 
Flammability 

Pacific Northwest and Alaska bioenergy program glossary, 

10:27800 (R;US) 
Removal 

Development of a hot gas cleanup system for integrated coal 
gasification/molten carbonate fuel cell power plants. 
Quarterly technical progress report, May-July 1984, 10:27833 
(R;US) 

Development of a hot gas cleanup system for integrated coal — 
gasification/molten carbonate fuel cell power plants. 
Quarterly progress report, April 1-June 30, 1984, 10:27834 
(R;US) 

Separation Processes 

Acid gas separation using chemical complexation in ion- 
exchange membranes, 10:26584 (RA;US) 

Removal of H2S from gasified coal, 10:26586 (RA;US) 

HYDROGENATION 
Catalysis 

Novel catalytic methods for heteroatom removal in coal liquids 
upgrading. Quarterly report No. 6, December 1, 1984-March 
1, 1985 (Effect of nucleophiles and acids on catalysis), 
10:26603 (R;US) 

Catalysts 

Hydrogenation of nitrogen-containing coal liquid model 
compounds, 10:26559 (RA;US) 

New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, October-December 
1984, 10:26602 (R;US) 

Supported organoactinides. Surface chemistry and catalytic 
properties of alumina-bound (Cyclopentadienyl)- and 
(Pentamethylcyclopentadienyl)thorium and -uranium 
hydrocarbyls and hydrides, 10:28244 (J;US) 

HYDROTHERMAL CONVECTIVE SYSTEMS 
See HYDROTHERMAL SYSTEMS 
HYDROTHERMAL SYSTEMS 
Geothermometry 

Hydrothermal paragenesis in different geothermal fields: 
thermometric applications during a deep drilling operation, 
10:27332 (R;FR;In French) 

Study of the distribution of hydrothermal mineralizations met 
in geothermal wells at the Azores Islands (Sao Miguel) and 
at Djibouti (Asal). Geothermometric applications, 10:27333 
(R;FR;In French) 

Mineralization 

Hydrothermal paragenesis in different geothermal fields: 
thermometric applications during a deep drilling operation, 
10:27332 (R;FR;In French) 

Study of the distribution of hydrothermal mineralizations met 
in geothermal wells at the Azores Islands (Sao Miguel) and 
at Djibouti (Asal). Geothermometric applications, 10:27333 
(R;FR;In French) 

Thermometric applications of the study of hydrothermal 
minerals in high-energy geothermics, 10:27334 (R;FR;In 
French) 
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HYDROXIDES 


See also CESIUM HYDROXIDES 
LITHIUM HYDROXIDES 
POTASSIUM HYDROXIDES 
SODIUM HYDROXIDES 


Chemical Reaction Kinetics 
Nucleophilic activation of coordinated carbon monoxide. Part 
3. Hydroxide and methoxide reactions with the trinuclear 
clusters Ms(CO):2 (M = Fe, Ru, or Os): implications with 
regard to catalysis of the water gas shift reaction, 10:26990 
(J;US) 
HYDROXY COMPOUNDS 
For organic compounds only and excluding SACCHARIDES, 
GLYCOSIDES and HYDROXY ACIDS. 


See also ALCOHOLS 
PHENOLS 


Biological Effects 
Effects of butylated hydroxyanisole on the metabolism and 
mutagenic and transformation potentials of benzo[a]pyrene in 
cultured mammalian cells, 10:28898 (BA;US) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL IONS 


See ANIONS 
HYDROXIDES 


HYDROXYL RADICALS 
Molecule-Molecule Collisions 
Energy transfer in reactive and non-reactive H2 + OH 
collisions, 10:29019 (R;US) 
HYDROXYNAPHTHALENES 
See NAPHTHOLS 
HYDROXYTOLUENES 
See CRESOLS 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI 
Energy-Level Transitions 
[Spin dependence of the lambda-nucleus interaction determined 


by observation of hypernuclear gamma rays]. Final progress 
report, January 1, 1977-December 31, 1984, 10:29235 (R;US) 


I-BEAM TYPE REACTORS 
Beam Injection 
Design status of heavy ion injector program, 10:28422 (R;US) 
Hilacs 
Induction linacs for heavy ion fusion research, 10:28411 
(RA;DE) 
ICR HEATING 
Lower hybrid heating, current drive and ion cyclotron heating 
experiments on Alcator C and Versator II tokamaks, 
10:29518 (BA;XA) 
Antennas 
Experimental measurements of the ion cyclotron antennas’ 
coupling and rf characteristics, 10:29536 (R;US) 
Computerized Simulation 
Electron and ion cyclotron heating calculations in the tandem- 
mirror modeling code MERTH, 10:29492 (R;US) 
IDAHO 
See also RAFT RIVER VALLEY 
Geothermal Fluids 
Idaho: basic data for thermal springs and wells as recorded in 
GEOTHERM. Part B, 10:27313 (R;US) 
Wind Power 
Regional Wind Energy Assessment Program progress report, 
October 1983-September 1984. Appendix. Wind statistics 
summaries, 10:27342 (R;US) 
Regional Wind Energy Assessment Program. Progress report, 
October 1983-September 1984, 10:27337 (R;US) 
IDAHO ADVANCED TEST REACTOR 
See ATR REACTOR 
IDAHO NATIONAL ENGINEERING LABORATORY 
Prior to 1976 known as NRTS and older material is so indexed. 


Radiation Monitoring 


Radiation Monitoring 
1984 Environmental monitoring program report for Idaho 
National Engineering Laboratory Site, 10:28705 (R;US) 
Waste 
EG and G long-range hazardous waste program plan, 10:26893 
(R;US) 
IGNEOUS ROCKS 
Radioactive Waste Disposal 
Massachusetts Crystalline Repository Project. Progress report 
for the period ending December 31, 1984, 10:26941 (R;US) 
ILEUM 
See SMALL INTESTINE 
ILLINOIS 
See also CHICAGO 
Radioactive Waste Disposal 
Runoff, sediment and landform modifications near 
Sheffield, Illinois, 10:26935 (RA;US) 
Renewable Energy Sources 
Current alternative energy research and development in 
Illinois, 10:27764 (R;US) 
IMAGE INTENSIFIERS 
Physical properties of radiographic screen-film systems. A 
study of absorption, sensivity, noise and resolution 
properties, 10:28812 (R;SE) 
IMMOBILIZATION 
See SOLIDIFICATION 
IMMOBILIZED CELLS 
Technology Assessment 
Immobilized cell technology for the production of fuels from 
microalgae, 10:27028 (RA;US) 
IMMOBILIZED ENZYMES 
Dried calcium alginate/magnetite spheres: a new support for 
chromatographic separations and enzyme immobilization, 
10:28776 (J;US) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPLANTS 
For emplacement of materials into organisms; not for ION 
IMPLANTATION, CRYSTAL DOPING, etc. 
Radiation Dose Distributions 
Cobalt-60 teletherapy dose in the vicinity of metal objects used 
in mandibular reconstruction, 10:28807 (RA;IL) 
IMPURITIES 
Unwanted constituents, not for TRACE AMOUNTS, 
INTERFERING ELEMENTS, or metal and nonmetal 
additions. 
Segregation 
Segregation of impurities in directionally solidified silicon, 
10:27105 (RA;US) 
IN CORE INSTRUMENTS 
See also specific instruments plus FUEL ASSEMBLIES or 
REACTOR CORES. 
Neutron Detectors 
In-core coolant flow monitoring of pressurized water reactors 
using temperature and neutron noise, 10:27648 (RA;US) 
Temperature Monitoring 
In-core coolant flow monitoring of pressurized water reactors 
using temperature and neutron noise, 10:27648 (RA;US) 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Construction 
Commercial regional incinerator facility for treatment of low- 
level radioactive waste, 10:26857 (RA;US) 


Commercial regional incinerator facility for treatment of low- 

level radioactive waste, 10:26857 (RA;US) 
Radiation Monitoring 

Measurements of effluent radioactivity during the incineration 
of carcasses containing radioactive microspheres, 10:28716 
(J;GB) 

INCLUSION COMPLEXES 
See CLATHRATES 





Sulfidation resistant coatings for coal gasification process 
t. Final technical report, 10:26620 (R;US) 
INCOMPLETE FUSION REACTIONS 
Nuclear Models 
Dynamical theory of partial fusion reactions, 10:29323 
(RA;DE) 
INCONEL 600 
Crack Propagation 
Intergranular failures of Alloy 600 in high temperature caustic 
environments, 10:28074 (BA;US) 


Intergranular Corrosion 
Intergranular failures of Alloy 600 in high temperature caustic 
environments, 10:28074 (BA;US) 
Intergranular corrosion of Inconel 600 tubing for PWR steam 
generators. Final report, 10:27405 (R;US) 
Oxidation 
Determination of surface oxide compositions on Alloy 600 
using Rutherford backscattering, 10:28079 (BA;US) 
Stress Corrosion 
Intergranular failures of Alloy 600 in high temperature caustic 
environments, 10:28074 (BA;US) 
INDIA 
Nuclear data activities in India. Progress report, January 1983- 
June 1984, 10:29213 (R;IN) 
Basalt 
In-house reference rock standard: Gilbert basalt, B-78 - 
analyses and estimates, 10:28921 (R;IN) 
Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
INDIAN RESERVATIONS 
Oil Shale Deposits 
UTE commercial oil shale feasibility. Final progress report, 
10:26812 (R;US) 


Nuclear moments and charge radii of °*1""In determined by 
laser spectroscopy, 10:29263 (R;DE) 
Magnetic Dipole Moments 
Nuclear moments and charge radii of °*"""In determined by 
laser spectroscopy, 10:29263 (R;DE) 
Nuclear Radii 
Nuclear moments and charge radii of '°* """In determined by 


laser spectroscopy, 10:29263 (R;DE) 
Moments 


Nuclear moments and charge radii of *°*-'""In determined by 
laser spectroscopy, 10:29263 (R;DE) 
INDIUM 108 
Structure 
Nuclear moments and charge radii of °*'"4In determined by 
laser spectroscopy, 10:29263 (R;DE) 
Magnetic Dipole Moments 
Nuclear moments and charge radii of °*""In determined by 
laser spectroscopy, 10:29263 (R;DE) 
Nuclear Radii 
Nuclear moments and charge radii of 1° ""1In determined by 
laser spectroscopy, 10:29263 (R;DE) 
Moments 


Nuclear moments and charge radii of 1° '"'In determined by 
laser spectroscopy, 10:29263 (R;DE) 
INDIUM 109 
Hyperfine Structure 
Nuclear moments and charge radii of '°*1"1In determined by 
laser spectroscopy, 10:29263 (R;DE) 
Magnetic Dipole Moments 
Nuclear moments and charge radii of °* "In determined by 
laser spectroscopy, 10:29263 (R;DE) 
Nuclear Radii 
Nuclear moments and charge radii of '°*'!1In determined by 
laser spectroscopy, 10:29263 (R;DE) 
Quadrupole Moments 
Nuclear moments and charge radii of }°* "In determined by 
laser spectroscopy, 10:29263 (R;DE) 
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INDIUM 110 
Hyperfine Structure 
Nuclear moments and charge radii of 1° """In determined by 
laser spectroscopy, 10:29263 (R;DE) 
Magnetic Dipole Moments 
Nuclear moments and charge radii of °*"""In determined by 
laser spectroscopy, 10:29263 (R;DE) 
Nuclear Radii 
Nuclear.moments and charge radii of }°*!""In determined by 
laser spectroscopy, 10:29263 (R;DE) 
Moments 
Nuclear moments and charge radii of °*1""In determined by 
laser spectroscopy, 10:29263 (R;DE) 
INDIUM 111 
Hyperfine Structure 
Nuclear moments and charge radii of }°* '""In determined by 
laser spectroscopy, 10:29263 (R;DE) 
Magnetic Dipole Moments 
Nuclear moments and charge radii of ?°*1""In determined by 
laser spectroscopy, 10:29263 (R;DE) 
Nuclear Radii 
Nuclear moments and charge radii of }°*""In determined by 
laser spectroscopy, 10:29263 (R;DE) 
Quadrupole Moments 
Nuclear moments and charge radii of 1°*1"4In determined by 
laser spectroscopy, 10:29263 (R;DE) 
INDIUM ALLOYS 
Chemical Reaction Kinetics 
Solid-state electrochemical study of In-Sb liquid alloys, 
10:27192 (J;US) 
Electrochemistry 
Solid-state electrochemical study of In-Sb liquid alloys, 
10:27192 (J;US) 
INDUCED RADIOACTIVITY 
See RADIOACTIVITY 
INDUCTION FURNACES 
High-frequency furnace. Final technical report, 10:27072 
(R;US) 


Capacity 
Induction - plasma furnaces are a new progressive type of 
electroheat equipment. Session 2.1 N.2.1.5, 10:27901 (R;SE) 
Computerized Control Systems 
Energy savings in Electric heating through microcomputer 
control. Session 1b N.1.9, 10:27892 (R;SE;In German) 
Efficiency 
Choice of medium frequency for nonferrous melting. Session 
2.1 N.2.1.3, 10:27899 (R;SE) 
Energy Balance 
Recent developments in induction melting. Session 2.1 N.2.1.2, 
10:27898 (R;SE;In French) 
De 
Characteristics and main application areas of medium- 
frequency and line-frequency induction furnaces. Session 2.1 
N.2.1.8, 10:27904. (R;SE;In German) 
Mathematical Models 
Mathematical model of an induction furnace for melting. 
Session 2.1 N.2.1.1, 10:27897 (R;SE;In German) 
INDUCTION GENERATORS 
Computer-Aided Design 
Interactive calculation methods for induction heating systems, 
10:27933 (R;SE;In French) 
Demonstration Plants 
Transverse flux induction heating of metal strip and plate. 
Session 3.1 N.3.1.5, 10:27931 (R;SE) 
Energy Conservation 
New technology in induction heating of billets, wires and 
plates. Session 3.1 N.3.1.1, 10:27927 (R;SE;In French) 
Pulse T 
Capacitors - discharge induction heating installations for high- 
frequency pulse hardening. Session 3.1 N.3.1.2, 10:27928 


* 


See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
ETHANOL PLANTS 
FOUNDRIES 
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WASTE PROCESSING PLANTS 
Gas Heat Pumps 
Contaminated-vapor rotary-screw heat pump. Annual progress 
report, August 1983-August 1984, 10:27964 (R;US) 
Industrial applications of high-temperature gas-engine-driven 
heat pumps. Final report, 10:27963 (R;XE) 
Waste Heat Utilization 
Contaminated-vapor rotary-screw heat pump. Annual progress 
report, August 1983-August 1984, 10:27964 (R;US) 
INDUSTRIAL RADIOGRAPHY 
See also BIOMEDICAL RADIOGRAPHY. 
See also GAMMA RADIOGRAPHY 
NEUTRON RADIOGRAPHY 
X-RAY RADIOGRAPHY 
Linear Accelerators 
Linear accelerators and electronic imaging, 10:28419 (RA;IL) 
Randomness 
Spatially random materials. Assay-design and interpretation of 
measurement, 10:28315 (RA;IL) 
Spatial Distribution 
Spatially random materials. Assay-design and interpretation of 
measurement, 10:28315 (RA;IL) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
Health Hazards 
Development of the Multi-Attribute Hazard Assessment 
System (MAHAS) and its application to energy-related 
waste streams, 10:28889 (R;US) 
Heat Recovery 
Sundstrand waste heat recovery system, 10:27955 (R;US) 
Risk Assessment 
Development of the Multi-Attribute Hazard Assessment 
System (MAHAS) and its application to energy-related 
waste streams, 10:28889 (R;US) 
INDUSTRY 
See also AGRICULTURE 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
SUGAR INDUSTRY 
SYNTHETIC FUELS INDUSTRY 


Electric Heating 
Electroheat as a means to solve ecology problems and save 
resources. Session Ic N.1.11, 10:27894 (R;SE) 
Report of the UIE committee on: Economics and statistics. 
Session 1b N.1.6, 10:27890 (R;SE) 
Electric Power 
Financial aspects on the penetration of electric technologies in 
the industrial sector. Session la N.1.2, 10:27889 (R;SE;In 
French) 
Substitution of electric power for fossil fuels in the industry. 
Session Ic N.1.12, 10:27895 (R;SE;In French) 
Energy Management 
Computerized feasibility for efficient energy, -application, - 
consumption, -controlling, and saving. Session 1c N.1.14, 
10:27896 (R;SE) 
Fuel Consumption 
Natural Gas Monthly, March 1985, 10:26807 (R;US) 
Power Demand 
Industrial end-use planning methodology (INDEPTH): 
recommended design. Final report, 10:27793 (R;US) 
INERTIAL CONFINEMENT 
A dynamic plasma confinement by inertial forces. 
Antiproton Reactions 
Could antiprotons be used to get a hot, dense plasma, 10:29295 
(R;CH) 
Bibliographies 
Index of Laser Program publications and related reports, 
calendar year 1984, 10:29563 (R;US) 
INERTIAL GUIDANCE 
Algorithms 
Implementation of the SITAN algorithm in the digital terrain 
management and display system, 10:29608 (R;US) 


INFORMATION SYSTEMS 
Comparative Evaluations 
Bibliographic data base on atomic and molecular data, 10:29012 
(R;JP;In Japanese) 
Data Base Management 
TGAS: the Tight Gas Analysis System. Volume One. 
Overview, 10:26798 (R;US) 
TGAS: the Tight Gas Analysis System. Volume Two. 
Methodology. Final report, 10:26799 (R;US) 


Integration of office automation within computing, 10:29611 
(R;US) 
Manuals 
Report number codes, 10:29588 (R;US) 
INHOMOGENEOUS PLASMA 
Emission 
Non thermal cyclotron emission and absorption, 10:29464 
(R;FR) 
Energy Absorption 
Non thermal cyclotron emission and absorption, 10:29464 
(R;FR) 
Wave 
Turbulent effective absorptivity and refractivity, 10:29467 
(R;FR) 
INJECTION (BEAMS) 
See BEAM INJECTION 
INJECTION WELLS 
Temperature Effects 

Analysis of injection tests in liquid-dominated geothermal 

reservoirs, 10:27328 (R;US) 
INKS 
Chemical Composition 

Chemical applications of artificial intelligence, 10:28216 

(RA;US) 
Synthesis 
Chemical applications of artificial intelligence, 10:28216 
(RA;US) 
INPUT WELL 
See INJECTION WELLS 
INSECTICIDES 
See also DDT 
Synthesis 
Bio-Organic Division progress report, 1980-1983, 10:28206 
(R;IN) 
INSECTS 
Food Chains 
Arthropod use of invertebrate carrion, 10:28724 (J;US) 
IN-SITU GASIFICATION 
Commercialization 
Progress in underground coal gasification, 10:26626 (RA;US) 
Economics 

Possible applications of in-situ gasification in Dutch coal fields, 

10:26609 (R;NL;In Dutch) 
Feasibility Studies 
Possible applications of in-situ gasification in Dutch coal fields, 
10:26609 (R;NL;In Dutch) 
Field Tests 
Progress in underground coal gasification, 10:26626 (RA;US) 
Underground coal gasification review, 10:26627 (R;US) 
Recommendations 
Behavior of bituminous coals at UCG with fall of temperature 
and pressure, 10:26553 (R;DE;In German) 
Reviews 
Underground coal gasification review, 10:26627 (R;US) 
INSOLATION 
Data Compilation 

Solar meteorological research and training program. 
Measurements of global and direct insolation. Final report. 
Appendix II, 10:27057 (R;US) 

Solar meteorological research and training program. 
Measurements of global and direct insolation. Final report. 
Appendix 3, 10:27058 (R;US) 

INSPECTOR GENERAL (US DOE) 
See US DOE INSPECTOR GENERAL 





INSTITUTIONAL SECTOR 
Buildings 


INSTITUTIONAL SECTOR 


Buildings at 
Institutional Conservation Program: monitoring report, 
10:27851 (R;US) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 
INSULATION (ELECTRICAL) 
See ELECTRICAL INSULATION 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTAKE STRUCTURES 


Subsampling program for the estimation of fish impingement, 
10:27380 (J;US) 
INTEGRATED CIRCUITS 
Simulation 
Transient radiation upset simulations of CMOS memory 
circuits, 10:28637 (J;US) 
Physical Radiation Effects 
A comparison of conventional Co testing and low dose- 
accumulation-rate exposure of metal-gate CMOS IC’S, 
10:28632 (J;US) 
Transient radiation upset simulations of CMOS memory 
circuits, 10:28637 (J;US) 
INTENSIFIERS (IMAGE) 
See IMAGE INTENSIFIERS 
INTERACTING BOSON MODEL 
New O(6) region near A = 130 and the interplay of triaxiality 
and gamma-softness in the IBA, 10:29305 (R;US) 
INTERACTIVE DISPLAY DEVICES 
Computer Graphics 
Using LINE as an interactive graphics package. Interfacing 
line and Topdraw in 43 or 24 VM, 10:29609 (R;US) 
INTERACTIVE GRAPHICS 
See INTERACTIVE DISPLAY DEVICES 
INTERCALATES 
See CLATHRATES 
INTERFACES 
Fields 
Hydrodynamics of interfaces in electromagnetic fields (Bulk 
phases), 10:27819 (TA;US) 
Morphology 
Effect of growth rate on interface morphology, 10:27083 
(RA;US) 


Data Processing 
Signal processing in a laser interferometer with a mechanical 
frequency shifter, 10:29470 (R;SU;In Russian) 
Digital Frequency Analysis 
Signal processing in a laser interferometer with a mechanical 
frequency shifter, 10:29470 (R;SU;In Russian) 
INTERMEDIATE BOSONS 
See also INTERMEDIATE VECTOR BOSONS 
Weak Hadronic Decay 
Weak spectral functions and their application to the decay of 
the W-boson, 10:29158 (J;IT) 
INTERMEDIATE BTU GAS 
250 to 900 Btu/ft*. 
See also WATER GAS 
Production 
The case for medium-Btu gas from biomass, 10:27017 (J;US) 
Processes 
Separation of gas mixtures by supported complexes, 10:26582 
(RA;US) 
INTERMEDIATE MASS NUCLEI 
For nuclei with mass 41-180. 


See also ANTIMONY 124 
ARSENIC 75 
BARIUM 133 
BARIUM 142 
BROMINE 75 
BROMINE 8&2 
CHROMIUM 51 
COBALT 60 
INDIUM 107 
INDIUM 108 
INDIUM 109 
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INDIUM 110 
INDIUM 111 
IODINE 123 
IODINE 125 
IODINE 129 
IODINE 131 
IRON 59 
KRYPTON 8&5 
MANGANESE 54 
NICKEL 63 
RARE EARTH NUCLEI 
RUBIDIUM 86 
RUTHENIUM 103 
RUTHENIUM 106 
SCANDIUM 46 
SELENIUM 75 
STRONTIUM 85 
STRONTIUM 90 
TECHNETIUM 99 
TELLURIUM 124 
TIN 120 

TIN 124 

XENON 118 
YTTRIUM 88 
ZINC 65 
ZIRCONIUM 90 


Alpha Decay 
Comparison of semiempirical formulae for alpha decay half- 
lives, 10:29331 (R;SU) 
Alpha Reactions 
Investigations of the radial distributions of nucleons in 
1fsub(7/2)-shell nuclei by elastic alpha particle scattering, 
10:29258 (R;DE;In German) 
Giant Resonance 
Basic equations of the quasiparticle-phonon nuclear model with 
the effects due to the Pauli principle and the phonon ground 
state correlations, 10:29332 (R;SU) 
Interacting Boson Model 
New O(6) region near A = 130 and the interplay of triaxiality 
and gamma-softness in the IBA, 10:29305 (R;US) 
Nuclear Radii 
Investigations of the radial distributions of nucleons in 
1fsub(7/2)-shell nuclei by elastic alpha particle scattering, 
10:29258 (R;DE;In German) 
Proton Reactions 
Pairing and shell effects in (p,xn) preequilibrium emission, 
10:29261 (RA;DE) 
Quasiparticle-Phonon Model 
Basic equations of the quasiparticle-phonon nuclear model with 
the effects due to the Pauli principle and the phonon ground 
state correlations, 10:29332 (R;SU) 


INTERMEDIATE VECTOR BOSONS 


Magnetic Moments 
Amplitude zeroes: tests of the magnetic moment of the W 
boson and the quarks, 10:29164 (J;US) 
Pair Production 
Possibility for W-boson mass measurement with colliding 
e* e~ -beams, 10:29159 (TJ;DE) 
Particle Interactions 
Effective W approximation, 10:29156 (J;NL) 
Radiative Decay 
Theoretical implications of recent collider results, 10:29179 
(R;DE) 
Rest Mass 
Possibility for W-boson mass measurement with colliding 
e* e~ -beams, 10:29159 (TJ;DE) 
Structure Functions 
Effective W approximation, 10:29156 (J;NL) 
Weak Particle Decay 
Possible signatures for heavy leptons at the p anti p collider, 
10:29149 (R;FR) 
Top properties from the W-decay, 10:29150 (R;FR) 
IATE-LEVEL RADIOACTIVE WASTES 
After-Heat », 
Calorimeter for the determination of nuclear heat sources in 
intermediate level radioactive waste barrels - containing 
pieces of PWR cladding and fuel assembly structural 
members in a cement matrix from reprocessing, 10:26898 
(R;DE;In German) 
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INTERMETALLIC COMPOUNDS 
Effects 
Surface characterization and methanation activity of oxidized 
ThCo/sub 5-x/Ni/sub x/ intermetallics, 10:26558 (RA;US) 


Spectroscopy 
Surface characterization and methanation activity of oxidized 
ThCo/sub 5-x/Ni/sub x/ intermetallics, 10:26558 (RA;US) 


Surface characterization and methanation activity of oxidized 
ThCo/sub 5-x/Ni/sub x/ intermetallics, 10:26558 (RA;US) 
INTERNAL COMBUSTION ENGINES 


See also DIESEL ENGINES 
ROTARY ENGINES 
SPARK IGNITION ENGINES 


Combustion 
Combustion of lean mixtures under simulated internal 
combustion engine conditions, 10:27980 (R;US) 
Exhaust Gases 
Hypergolic combustion demonstration in a reciprocating 
internal combustion engine. Final report, September 1981- 
May 1984, 10:27975 (R;US) 
Fuel Injection Systems 
Air blast type coal slurry fuel injector, 10:27986 (P;US) 
Ignition 
Hypergolic combustion demonstration in a reciprocating 
internal combustion engine. Final report, September 1981- 
May 1984, 10:27975 (R;US) 
Wear 
Direct determination of metals in organic matrices by 
inductively coupled plasma-atomic emission spectrometry 
(ICP-AES), 10:28205 (R;US) 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNAL MEDICINE 
See MEDICINE 
INTERNATIONAL TOKAMAK REACTOR 
See INTOR TOKAMAK 
INTERPLANETARY SPACE 
Solar Activity 
Solar-geophysical data number 484, December 1984. Part 2 
(comprehensive reports). Data for June 1984, January 1982 
and miscellanea, 10:28986 (R;US) 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
GRAINS 
Infrared Spectra 
Interstellar grain mantles, 10:28978 (R;US) 
INTERSTELLAR SPACE 
H2 Regions 
1.5 - 3.5 micron spectroscopy of the Orion H2 source, 10:28975 
(R;US) 


Recombination 
Point defect absorption by dislocation dipoles, 10:29386 
(RA;SU;In Russian) 
INTOR TOKAMAK 
International Tokamak Reactor. 
Blankets 


Conceptual design of an electricity generating tritium breeding 
blanket sector for INTOR/NET, 10:29529 (R;GB) 
Maintenance 
Comparison of all-remote and personnel access maintenance 
operations for INTOR, 10:29535 (R;US) 


Conceptual design of an electricity generating tritium breeding 
blanket sector for INTOR/NET, 10:29529 (R;GB) 
INVERTEBRATES 
Animal Growth 
Mass-scaled rates of respiration and intrinsic growth in very 
small invertebrates, 10:28748 (J;DE) 


Mass-scaled rates of respiration and intrinsic growth in very 
small invertebrates, 10:28748 (J;DE) 
IODINE 
Corrosive Effects 
Corrosion of stainless steel claddings by cesium iodide, 
10:27431 (RA;JP) 


ION SOURCES 
Milli Amp Beam Currents 


Removal 
Technology of off-gas treatment for liquid-fed ceramic melters, 
10:26911 (R;US) 
X-Ray Fluorescence Analysis 
Background subtraction for in-vivo quantitative detection of 
thyroidal iodine by static X-ray fluorescence, 10:28806 
(RA;IL) 
IODINE 123 
Radiochemistry 
Studies on ‘carrier-free’ radiohalogenation of receptor-binding 
1,4- iazepines with “°F, "Br and ™*I, 10:28243 
(R;DE;In German) 
IODINE 125 
Excretion 
Investigation levels of radioisotopes in the body and in urine 
following inhalation of radioactive materials. Consequences 
of the 1977 ICRP recommendations, 10:28877 (RA;IL) 
Tissue Distribution 
Investigation levels of radioisotopes in the body and in urine 
following inhalation of radioactive materials. Consequences 
of the 1977 ICRP recommendations, 10:28877 (RA;IL) 
IODINE 129 
Radionuclide Migration 
Laboratory and field studies related to the Radionuclide 
Migration Project. Progress report, October 1, 1983- 
September 30, 1984, 10:26942 (R;US) 
IODINE 131 


Retention of elemental '*"I by activated carbons under extreme 
conditions, 10:27481 (R;DE;In German) 
Calibration Standards 
Gaseous **"I activity standard, 10:29375 (RA;CS;In Czech) 
IODINE IODIDES 
See IODINE 
IODINE ISOTOPES 


See also IODINE 123 
IODINE 125 
IODINE 129 
IODINE 131 


Serum-thyroxine levels in microwave-exposed rats, 10:28903 
GJ;US) 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS 
See also HYDROGEN 1 MINUS BEAMS 
Beam Dynamics 
Computer simulation of high-current DC ion beams, 10:2845 
(RA;DE) 
Beam Transport 
High current beam transport experiments in a magnetic 
quadrupole channel at GSI, 10:28452 (RA;DE) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION DETECTION 
Time-of-Flight Method 
Molecular and atomic ion detection in mass measurements by 
time of flight. Desorption multiplicity by **Cf fission 
fragments, 10:28643 (R;FR;In French) 
ION EXCHANGE MEMBRANES 
See MEMBRANES 
ION IMPLANTATION 
Physical Radiation Effects 
Materials analysis by ion backscattering and channeling. 
Materials modification by ion irradiation and 
implementation, 10:28038 (R;DE) 
ION SOURCES 


CERN ’s p anti p source, 10:28484 (RA;XC) 
Hydrogen Ions 1 Minus 
Status of the new high intensity H™ injector at LAMPF, 
10:28525 (RA;DE) 
Milli Amp Beam Currents 
High-current ion sources, 10:28499 (RA;DE) 





(ON SOURCES 
Multicharged fons 


Multicharged Ions 
Sources for highly charged ions - the ECRIS status, 10:28500 
(RA;DE) 
Polarized Beams 
Polarized targets and ion sources: new possibilities, 10:28489 


(R;CH) 

ION-DRAG ACCELERATORS 

See ELECTRON-RING ACCELERATORS 
IONIC REACTIONS 

See CHEMICAL REACTIONS 
IONIZATION CALORIMETERS 

See SHOWER COUNTERS 
IONIZATION CHAMBERS 


See also FISSION CHAMBERS 
MULTIWIRE IONIZATION CHAMBERS 


Ton Sources 
Negative ion source, 10:28566 (P;US) 
IOWA 
Biomass 
Iowa biomass resource assessment. Final report, 10:27807 
(R;US) 
IRIDIUM 192 


Leach test of six 192-iridium pellets based on the IAEA 
‘special form’ test procedures, 10:29581 (R;CA) 


Binding Energy 
Gas-surface study of contaminant reactions in combustion. 
Covering the period: September 26, 1983-September 26, 
1984, 10:26659 (R;US) 
Chemical Reaction Kinetics 
Nonlinear current response of electrochemical systems, 
10:27743 (J;US) 
Kinetics 


Burn front velocity as a function of pellet density in 
iron/potassium perchlorate heat powders, 10:28660 (R;US) 


Elemental abundances of mercury-manganese stars and the 
population 2-type star HD 109995, 10:28985 (R;US) 


Gas-surface study of contaminant reactions in combustion. 
Covering the period: September 26, 1983-September 26, 
1984, 10:26659 (R;US) 

Emission Spectroscopy 

Direct determination of metals in organic matrices by 
inductively coupled plasma-atomic emission spectrometry 
(ICP-AES), 10:28205 (R;US) 

Laplace Transformation 

Nonlinear current response of electrochemical systems, 

10:27743 (J;US) 
Muon Reactions 
Quark distributions of heavy atomic nuclei, 10:29231 (R;SU) 
Neutron Reactions 

Burn-up cross sections of °'Cr, °°Fe, ©Zn, **Rb, ?*Ru, 
10:26979 (R;US) 

Neutron 
Transmission of fast neutrons from the Li(d, xn) reaction 
through thick iron, 10:29359 (BA;JP) 
Solvent Extraction 
Separations chemistry, 10:28169 (RA;US) 
Synergism 


Separations chemistry, 10:28169 (RA;US) 
IRON 56 TARGET 
Electron Reactions 
Deep inelastic electronuclear research at the 700 MeV Saclay 
linac (ALS), 10:29226 (R;FR) 
Neutron Reactions 
Capture in the 1.15-keV iron resonance, 10:29248 (R;US) 
TRON 59 
Excretion 
Investigation levels of radioisotopes in the body and in urine 
following inhalation of radioactive materials. Consequences 
of the 1977 ICRP recommendations, 10:28877 (RA;IL) 
Isotope Production 
Burn-up cross sections of °'Cr, Fe, ©Zn, Rb, ‘Ru, 
10:26979 (R;US) 
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Radioecological Concentration 
Uptake of y-emitting radionuclides by aquatic biota exposed to 
contaminated water before and after passage through the 
ground, 10:26930 (RA;US) 
Tissue Distribution 
Investigation levels of radioisotopes in the body and in urine 
following inhalation of radioactive materials. Consequences 
of the 1977 ICRP recommendations, 10:28877 (RA;IL) 
IRON ALLOYS 


See also INCONEL 600 
IRON BASE ALLOYS 
MARTENSITE 


Chemical Composition 
Long range ordered alloys modified by addition of niobium 
and cerium, 10:28064 (P;US) 
Corrosion Resistance 
Sulfidation resistant coatings for coal gasification process 
equipment. Final technical report, 10:26620 (R;US) 
Creep 
Long range ordered alloys modified by addition of niobium 
and cerium, 10:28064 (P;US) 
Curie Point 
Pressure effect on the Curie temperature of Dy2Fesub(17- 
y)Alsub(y) compounds, 10:28026 (R;IT) 
Magnetism 
Itinerant magnetism and its characterization in heterogeneous 
systems, 10:28042 (R;US) 
Phase Studies 
Synthesis and properties of elevated-temperature p/m 
aluminum alloys. Annual technical report, 1 October 1983-30 
September 1984, 10:28004 (R;US) 
IRON BASE ALLOYS 


See also CAST IRON 
STEELS 


Amorphous State 
Resistive study of the irradiated amorphous alloys on the base 
of iron, 10:28031 (RA;SU;In Russian) 
Chemical Composition 
Metallic glass composition (That does not embrittle upon 
annealing), 10:28063 (P;US) 
Decomposition 
Small-angle neutron scattering study of the decomposition of 
Fe-28Cr-10.5Co, 10:28069 (BA;NL) 
Physical Radiation Effects 
Resistive study of the irradiated amorphous alloys on the base 
of iron, 10:28031 (RA;SU;In Russian) 
Radiation Hardening 
Recovery and radiation- and anneal-hardening of neutron- 
irradiated iron alloys (Displacement elements like Mn, W, 
Ta), 10:28032 (RA;SU;In Russian) 
IRON BORIDES 
Catalytic Effects 
Metal boride catalysts for indirect liquefaction. Quarterly 
technical progress report, December 1, 1984-February 28, 
1985, 10:27002 (R;US) 
IRON COMPLEXES 
Carbonylation 
Selective transformation of carbonyl ligands to organic 
molecules. Progress report, September 1, 1984-August 31, 
1985, 10:28211 (R;US) 
Chemical Preparation 
Formyl, acyl, and carbene derivatives of Fes(jus-EPh)a(CO)s (E 
= N, P). Unique examples of carbene-nitrene and carbene- 
phosphinidene coupling, 10:28217 (J;US) 
Electric Potential 
Catalysis, 10:28215 (RA;US) 
Structural Chemical Analysis 
Formy]l, acyl, and carbene derivatives of Fes(us-EPh)2(CO)» (E 
= N, P). Unique examples of carbene-nitrene and carbene- 
phosphinidene coupling, 10:28217 (J;US) 
Gas-phase XPS study of iron cluster compounds, 10: 28200 
(G;NL) 


Selective transformation of carbonyl ligands to organic 
molecules. Progress report, September 1, 1984-August 31, 
1985, 10:28211 (R;US) 
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TRON COMPOUNDS 


See also IRON BORIDES 
IRON OXIDES 


Effects 
Effect of ferrous and sulphurous catalysts on the hydrogenising 
liquefaction of lignite, 10:26614 (RA;XE;In German) 
Laboratory tests to determine the effect of catalyst, water 
content and reaction gas input during hydrogenative coal 
liquefaction, 10:26617 (RA;XE;In German) 
Chemical Reaction Kinetics 
Nucleophilic activation of coordinated carbon monoxide. Part 
3. Hydroxide and methoxide reactions with the trinuclear 
clusters Ms(CO):2 (M = Fe, Ru, or Os): implications with 
regard to catalysis of the water gas shift reaction, 10:26990 
(J;US) 
IRON GARNETS 
See FERRITE GARNETS 
IRON ISOTOPES 
See also IRON 59 
Quark Model 
Quark distributions of heavy atomic nuclei, 10:29231 (R;SU) 
Structure Functions 
Quark distributions of heavy atomic nuclei, 10:29231 (R;SU) 
TRON OXIDES 
See also HEMATITE 
MAGNETITE 
Chemical Reaction Kinetics 
Geochemistry, 10:28932 (RA;US) 
TRON-NICKEL BATTERIES 


ity 
Effects of standtime on the available capacity of lead-acid and 
nickel/iron electric vehicle batteries, 10:27745 (J;US) 
Performance Testing 
Effects of standtime on the available capacity of lead-acid and 
nickel/iron electric vehicle batteries, 10:27745 (J;US) 
IRRADIATION PLANTS 
Planning 
National Low Temperature Neutron Irradiation Facility, 
10:27453 (J;NL) 
IRRIGATION 
Optimization 
Deficit irrigation feasibility study and demonstration project, 
10:27952 (R;US) 
ISOAMYLASE 
See AMYLASE 
ISOBAR MODEL 
Meson and isobar degrees of freedom in nuclear forces, 
10:29329 (R;FR) 
ISOBARIC MODEL 
See ISOBAR MODEL 
ISOBUTANE 
See 2-METHYLPROPANE 
ISOCHRONOUS CYCLOTRONS 
See also JINR CYCLOTRONS 
NACSSC 
SIN CYCLOTRON 
Beam Bending Magnets 
Calculation and modelling (Scale 1:5) of magnetic field of orbit 
expansion system in a sector cyclotron, 10:28471 (R;SU;In 
Russian) 
Beam Dynamics 
Beam alignment technique for extracted beam of the SF 
cyclotron, 10:28547 (R;JP;In Japanese) 
Beam Extraction 
Beam alignment technique for extracted beam of the SF 
cyclotron, 10:28547 (R;JP;In Japanese) 
Ton Beam Injection 
Perspectives to work with heavy ions on the isochronous 
cyclotron U-240, 10:28558 (R;SU;In Russian) 
Magnetic Fields 
Calculation and modelling (Scale 1:5) of magnetic field of orbit 
expansion system in a sector cyclotron, 10:28471 (R;SU;In 
Russian) 
ISOMERIC TRANSITION ISOTOPES 


See also ANTIMONY 124 
ARSENIC 75 
BARIUM 133 
COBALT 60 
INDIUM 108 


INDIUM 109 
INDIUM 110 
INDIUM 111 
IRIDIUM 192 
KRYPTON 85 
LEAD 207 
PLUTONIUM 237 
RUBIDIUM 86 
SCANDIUM 46 
STRONTIUM 8&5 
TECHNETIUM 99 
TERBIUM 147 
URANIUM 235 
YTTRIUM 88 
ZIRCONIUM 90 


Stimulated Emission 
Demonstration of the feasibility of the tuning and stimulation 
of nuclear radiation. Annual summary report, 1 January-31 
December 1984, 10:29303 (R;US) 
ISOMERIZATION 
Catalysts 
Supported o Surface and catalytic 
properties of alumina-bound ama and 
(Pentamethylcyclopentadieny!)thorium and -uranium 
hydrocarbyls and hydrides, 10:28244 (J;US) 


Personnel Monitoring 
Occupational exposure of radiation workers in Israel during 
the period April 1982-March 1983, 10:28878 (RA;IL) 
ISX TOKAMAK 
Beam Injection Heating 
Confinement of beam-heated plasmas in ISX-B, 10:29510 
(BA;XA) 
Limiters 
Particle control with pump limiters and pellet fuelling in ISX- 
B, 10:29568 (BA;XA) 
Pellet Injection 
Particle control with pump limiters and pellet fuelling in ISX- 
B, 10:29568 (BA;XA) 
Plasma Confinement 
Confinement of beam-heated plasmas in ISX-B, 10:29510 
(BA;XA) 


Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
IVY PROJECT 
Gamma Radiation 
Gamma radiation as a function of distance, 10:28667 (R;US) 
Heavy Nuclei 
Heavy nuclides in bomb debris, 10:28669 (R;US) 


Technical photography, 10:28670 (R;US) 
Underwater Explosions 
Pressure-time measurements in deep water, 10:28668 (R;US) 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAERI 
Japanese Atomic Energy Research Institute. 


Programs 
LWR safety research at JAERI, 10:27615 (RA;US) 
JAILS 
See PUBLIC BUILDINGS 
JAPAN 
Energy Demand 
Japanese energy program, present status of electric heat 
demand, and its future potential. Session Ic N.1.10, 10:27775 
(R;SE) 
Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 





Metallic Glasses 
Long-term research in Japan: amorphous metals, metal oxide 
varistors, high-power semiconductors and superconducting 
generators, 10:28338 (R;US) 
Semiconductor Resistors 
Long-term research in Japan: amorphous metals, metal oxide 
varistors, high-power semiconductors and superconducting 
conatens 10:28338 (R;US) 
Generators 


Long-term research in Japan: amorphous metals, metal oxide 
varistors, high-power semiconductors and superconducting 
p seme 10:28338 (R;US) 


Long-term research in Japan: amorphous metals, metal oxide 
varistors, high-power semiconductors and superconducting 
generators, 10:28338 (R;US) 
JAPAN ATR FUGEN 
See JATR REACTOR 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 


Behavior of tritium in heavy water reactors. ATR Fugen 
power station, 10:27578 (RA;JP;In Japanese) 
Tritium Recovery 
Behavior of tritium in heavy water reactors. ATR Fugen 
power station, 10:27578 (RA;JP;In Japanese) 
JEJUNUM 
See SMALL INTESTINE 
JEMEZ MOUNTAINS 
Volcanism 
Workshop on recent research in the Valles caldera, 10:28919 
(R;US) 
JET MODEL 


High-p/sub T/ jets in hadron-hadron collisions, 10:29111 
(R;CH) 


JETS 
Kinetics 
Aerosol analysis and emission spectrometry with free jets. 
Final report, 10:28159 (R;US) 
JFER REACTOR 
See JOYO REACTOR 
JINR CYCLOTRONS 
Dees 
Flat-top acceleration regime in the electron mode of the ring 
cyclotron, 10:28556 (R;SU;In Russian) 
JINR SYNCHROTRON 
Beam Injection 
Collective accelerator as an injector of heavy ion accelerating 
complex JINR, 10:28392 (RA;DE) 
JOYO REACTOR 
Failed Element Detection 
Development of automatic surface defect inspection of nuclear 
fuel pellets, (2). Improved inspection method and results, 
10:27432 (RA;JP) 
Fuel Pellets 
Development of automatic surface defect inspection of nuclear 
fuel pellets, (2). Improved inspection method and results, 
10:27432 (RA;JP) 


K02 
See KAONS NEUTRAL LONG-LIVED 
K-892 RESONANCES 
Particle Production 
Investigation of vector meson inclusive production on 
HYPERON installation, 10:29079 (R;SU;In Russian) 

KAERI 

Korea Advanced Energy Research Institute. 
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Research Programs 
Abstracts of KAERI papers and reports (1959-1982), 10:29590 
(R;KR) 
KAHL-MAIN REACTOR 
See HDR REACTOR 
KALUZA-KLEIN THEORY . 
Equations of Motion 
Colour and Higgs charges in G/H Kaluza-Klein theory, 
10:29182 (R;IT) 
Geodesics 
Colour and Higgs charges in G/H Kaluza-Klein theory, 
10:29182 (R;IT) 
Space-Time 
Isometry group and Killing spinors for the pp wave space time 
in D=11 supergravity, 10:29404 (R;IT) 


Towers and ladders: Infinite parameter symmetries in Kaluza- 
Klein theories, 10:29408 (R;IT) 
KANSAS 


Geology of the Belton 7 1/2-minute quadrangle Missouri- 
Kansas with special emphasis on the Belton Ring-Fault 
Complex, 10:28910 (R;US) 

KAOLINITE 
Sorptive Properties 

Adsorption from flooding solutions in porous media: a study of 
interactions of surfactants and polymers with reservoir 
minerals. Final report, 10:26763 (R;US) 

KAON MINUS REACTIONS 
Multiple Production 

Description of multiplicity distributions of negative particles in 
hadron (anti p,w~,K~ )-nucleus (Li,C,S,Cu,CsI,Pb) 
interactions at 40 GeV/c, 10:29082 (R;HU) 

Particle Production 

Pi zero hadronic production with large transverse momentum 

at 200 GeV/c, 10:29239 (R;FR;In French) 
KAON PLUS REACTIONS 
Particle Production 

Investigation of vector meson inclusive production on 
HYPERON installation, 10:29079 (R;SU;In Russian) 

Pi zero hadronic production with large transverse momentum 
at 200 GeV/c, 10:29239 (R;FR;In French) 

KAONIC ATOMS 
Binding Energy 

K~ hydrogen bound and continuum states in momentum space, 

10:29002 (R;US) 
Level Widths 
K~ hydrogen bound and continuum states in momentum space, 
10:29002 (R;US) 
KAONS 
See also KAONS MINUS 
KAONS PLUS 
Mass Difference 

aim and K* K° mass differences in the standard SU(3)/sub c/ 
x SU(2)/sub L/ x U(1) theory of strong, electromagnetic and 
weak interactions, 10:29154 (J;US) 

Pair Production 
Production of K* K~ and ppbar pairs in high energy 
photoproduction, 10:29069 (R;US) 
KAONS 2 
See KAONS NEUTRAL LONG-LIVED 
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July 1, 1982-June-30, 1983, 10:27784 (R;US) 
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Beam Injection 
Accelerating structure developments for the LEP injector 
linace (LIL), 10:28407 (RA;DE) 
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(RA;DE) 
Use of high caperonacclring waveguides 
electron accelerations, 10:28518 (RA;DE) 

X-Ray Spectra 

i and leakage radiation calculations at 6, 10 and 25 
MeV, 10:29358 (J;GB) 
LINEAR ENERGY TRANSFER 

See LET 
LINEAR THETA PINCH DEVICES 

Drift Instability 
Study on the turbulence of fast linear theta-pinch plasma on 

the base of deuterium spectral line Stark broadening, 
10:29483 (R;SU;In Russian) 

Plasma Filament 

Study on the turbulence of fast linear theta-pinch plasma on 
the base of deuterium spectral line Stark broadening, 
10:29483 (R;SU;In Russian) 
LINEAR Z PINCH DEVICES 

Grad-Shafranov Equation 

10:29490 (R;SE) 


of linear accelerators in industry, 10:28413 


in linear 


Electron orbits in extrap during the start-up phase, 10:29489 
(R;SE) 


Corrosion Protection 
Effects of post-LOCA conditions on a protective coating 
(paint) for the Nuclear Power Industry, 10:27687 (R;US) 
Materials Testing 
Cold metal wall feasibility demonstration in a short residence 
time entrained flow coal gasifier. Final report, 10:26562 
(R;US) 


Sound insulating enclosures, 10:28899 (R;DE;In German) 
Materials 


Sound insulating enclosures, 10:28899 (R;DE;In German) 
LIOUVILLE EQUATION 
See BOLTZMANN-VLASOV EQUATION 
LIPIDS 
Biological Effects 
Antihypertensive neutral lipid, 10:28221 (P;US) 





LIPIDS 
Biosynthesis 


Chemical profiles of microalgae, 10:27024 (RA;US) 
Chemical Preparation 
Antihypertensive neutral lipid, 10:28221 (P;US) 


Yields 
Productivity ion of saline microalgae 
outdoor mass culture, 10:27181 (RA;US) 
LIQUEFIED GASES 
Gas Spills 
Facility for large-scale hazardous gas testing, 10:26805 (R;US) 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID COLUMN CHROMATOGRAPHY 
Column Packing 
Separation of aromatic hydrocarbons using bonded-phase 
charge-transfer liquid chromatography, 10:28175 (J;US) 
LIQUID CRYSTALS 
Fluctuations 
Comparison between transitions induced by random and 
periodic fluctuations, 10:29444 (J;US) 
LIQUID DROP MODEL 
Fission Barrier 
Mass-asymmetric barriers from excitation functions for 
complex-fragment emission, 10:29273 (J;US) 
Zero Sound 
Zero and first sounds in the particle-drop model, 10:29327 
(RA;SU;In Russian) 
LIQUID EFFLUENTS 
See LIQUID WASTES 


grown in 


Simultaneous heat and mass transfer in absorption of gases in 
turbulent liquid films, 10:28312 (J;GB) 
Heat Transfer 
Simultaneous heat and mass transfer in absorption of gases in 
turbulent liquid films, 10:28312 (J;GB) 
Mass Transfer 
Simultaneous heat and mass transfer in absorption of gases in 
turbulent liquid films, 10:28312 (J;GB) 
LIQUID FUELS 
See also FUEL OILS 
GASOHOL 


GASOLINE 
Production 
Immobilized cell technology for the production of fuels from 
microalgae, 10:27028 (RA;US) 
Production of liquid fuels and chemicals by microalgae, 
10:27031 (RA;US) 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL COOLED REACTORS 


See also JOYO REACTOR 
LMFBR TYPE REACTORS 


Commercialization 
Industrializing the liquid metal reactor, 10:27435 (J;US) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 


Hydrodynamics of interfaces in electromagnetic fields (Bulk 
phases), 10:27819 (TA;US) 
Fluid Mechanics 
Hydrodynamics of interfaces in electromagnetic fields (Bulk 
phases), 10:27819 (TA;US) 


Fragmentation of suddenly heated liquids in ICF reactors. 
Revision 1, 10:29566 (R;US) 
Pairing Interactions 
Effective interionic pair potentials in liquid alkali metals, 
10:28022 (R;IT) 
LIQUID PHASE METHANOL PROCESS 
Catalysts 


Catalyst performance in Liquid Phase Methanol synthesis, 
10:27034 (J;US) 

Pittsburgh Energy Technology Center quarterly technical 
progress report for the period ending December 31, 1984, 
10:26608 (R;US) 
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LIQUID WASTES 
See also WASTE WATER 
Chemical Composition 
Characterization of utility low-volume wastes. Final report, 
10:28750 (R;US) 


Regeneration of spent oxalic acid based decontamination 
solutions, 10:28242 (RA;CS;In Czech) 


Liquid waste discharged to ground in the 200 areas during 
1984: nonradiological parameters, 10:26838 (R;US) 
Water Chemistry 
Liquid waste discharged to ground in the 200 areas during 
1984: nonradiological parameters, 10:26838 (R;US) 
LIQUID-PHASE SINTERING 
See SINTERING 
LIQUIDS 
See also COAL LIQUIDS 


LIQUID CRYSTALS 
LIQUID METALS 


Bulk Density 
Piezooptic behavior of certain fluids, 10:28143 (J;US) 
Compton Effect 
Computer program for processing experimental Compton 
profile of solids and liquids, 10:29339 (R;IN) 
Fragmentation 
Fragmentation of suddenly heated liquids in ICF reactors. 
Revision 1, 10:29566 (R;US) 
Optical Properties 
Piezooptic behavior of certain fluids, 10:28143 (J;US) 
Visible Radiation 
Light scattering from crystals, glasses and liquids, 10:28126 
(R;IT) 
LITHIUM 
Activation Analysis 
In-vivo measurement of lithium in brain and kidneys, 10:28166 
(RA;IL) 
Ton-Atom Collisions 
Production and destruction of metastable negative ions. 
Progress report, September 1, 1984-August 31, 1985, 
10:29004 (R;US) 
Solvent Extraction 
Functionalized 13-crown-4, 14-crown-4, 15-crown-4, and 16- 
crown-4 compounds: synthesis and lithium ion complexation, 
10:28219 (J;US) 
LITHIUM 13 
Particle Discrimination 
Estimation of cross sections of hypotetical *no, Hea, Lis 
nuclei production in the framework of fast fragmentation 
model, 10:29225 (R;SU;In Russian) 
LITHIUM 6 TARGET 
Electron Reactions 
Nuclear momentum distributions from (y,p) and (e,e'p) 
reactions, 10:29241 (J;US) 
Photonuclear Reactions 
Nuclear momentum distributions from (y,p) and (e,e'p) 
reactions, 10:29241 (J;US) 
Proton Reactions 
Energetic protons at large angles in coincidence with y rays, 
10:29242 (RA;DE) 
LITHIUM COMPOUNDS 


See also LITHIUM HYDROXIDES 
LITHIUM OXIDES 


Chemical Reactions 
Reactivity of O-methylated Illinois No. 6 coal towards 
alkyllithiums/methyl iodide, 10:26632 (R;US) 
Physical Radiation Effects 
Influence of ionized irradiation on crystal lattice parameters of 
lithium niobate, 10:28128 (RA;SU;In Russian) 
LITHIUM HYDROXIDES 
Catalytic Effects 
Mechanism of the catalytic gasification and reactivity of 
graphite, 10:26619 (R;US) 
LITHIUM OXIDES 
Physical Radiation Effects 
Neutron irradiation and compatibility testing of LigO, 10:28094 
(G;NL) 
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LITHIUM-CHLORINE BATTERIES 
Anodes 
A rechargeable battery employing a reduced polyacetylene 
anode and a titanium disulfide cathode, 10:27742 (J;US) 


Cathodes 
A rechargeable battery employing a reduced polyacetylene 
anode and a titanium disulfide cathode, 10:27742 (J;US) 
Feasibility Studies 
A rechargeable battery employing a reduced polyacetylene 
anode and a titanium disulfide cathode, 10:27742 (J;US) 


A rechargeable battery employing a reduced polyacetylene 
anode and a titanium disulfide cathode, 10:27742 (J;US) 
LITHIUM-SULFUR BATTERIES 
Performance 
Lithium alloy-metal sulfide battery development program, 
10:27991 (RA;US) 
Temperature Control 
Thermal ent of a Lithium/Iron-Sulfide battery, 


managem 
10:27747 (J:US) 
Insulation 


Thermal management of a Lithium/TIron-Sulfide battery, 
10:27747 (J;US) 
LIVER 
Radionuclide Kinetics 
Gamma-spectrometric and histoautoradiographic assessment of 
the thorotrast redistribution kinetics in the liver of the rat, 
10:28862 (RA;DE) 
LMFBR TYPE REACTORS 


See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 


After-Heat Removal 
Experimental Breeder Reactor II inherent shutdown and heat 
removal tests - test results and analysis, 10:27525 (R;US) 
Natural circulation in simulated LMFBR fuel assemblies, 
10:27528 (R;US) 
Fire Fighting 
Special consideration for the fire protection of liquid metal fast 
breeder reactors, 10:27538 (R;US) 
Fire Hazards 
Special consideration for the fire protection of liquid metal fast 
breeder reactors, 10:27538 (R;US) 
Flow Models 
TRAN B-3: experimental investigation of fuel crust stability on 
melting surfaces of an annular flow channel, 10:27689 (R;US) 
Fuel Assemblies 
Mechanical connection for a tubular assembly, 10:27434 (P;US) 
Fuel Element Clusters 
Sodium boiling experiments in the THORS Facility, 10:27433 
G;NL) 
Fuel Element Failure 
Fuel motion induced by a sharp burst TUCOP: PFR/TREAT 
test LO7, 10:27530 (R;US) 
Fuel Pins 
Perspective on the inherent safety of LMR’s, 10:27550 (R;US) 
Loss of Flow 
Perspective on the inherent safety of LMR’s, 10:27550 (R;US) 
Natural Convection 
Natural circulation in simulated LMFBR fuel assemblies, 
10:27528 (R;US) 
Pipe Joints 
Resolution of thermal striping issue downstream of a horizontal 
pipe elbow in stratified pipe flow, 10:27529 (R;US) 


Further considerations for damping in heavily insulated pipe 
systems, 10:27430 (R;US) 

SHAPS-2: a three-dimensional computer program for 
linear/non-linear, static/dynamic analyses of piping systems, 
10:27534 (R;US) 


Large sodium pump coastdown during an earthquake, 10:27549 
(R;US) 
Reactor Accidents 
SHAPS-2: a three-dimensional computer program for 
linear/non-linear, static/dynamic analyses of piping systems, 
10:27534 (R;US) 
Two-phase flow visualization in a transparent, atmospheric 
pressure, boiling water loop, 10:27532 (R;US) 


Reactor Core 
Case for integral core-disruptive accident analysis, 10:27574 
(R;US) 
LMFBR source term experiments in the Fuel Aerosol Simulant 
Test (FAST) facility, 10:27526 (R;US) 
Los Alamos iments and their impacts on fast reactor 
safety, 10:27575 (RUS) 
Thermal-hydraulic for the analysis of LMFBR 
disrupted core behavior, 10:27701 (J;NL) 
TRAN B-3: experimental investigation of fuel crust stability on 
melting surfaces of an annular flow channel, 10:27689 (R;US) 
Reactor Materials 
Structural transformations of a 9% Cr-2% Mo steel (type 
ZIOCDNDbV 09-02) for use in steam generators for fast 
neutron reactors, 10:27436 (TJ;GB) 
Reactor Safety 
Sodium boiling experiments in the THORS Facility, 10:27433 
G;NL) 
Reactor Simulators 
Recent developments in the DSNP simulation language, 
10:27410 (RA;IL) 
Steam Generators 
Structural transformations of a 9% Cr-2% Mo steel (type 
ZI1O0CDNbV 09-02) for use in steam generators for fast 
neutron reactors, 10:27436 (TJ;GB) 
Transient Overpower Accidents 
Fuel motion induced by a sharp burst TUCOP: PFR/TREAT 
test LO7, 10:27530 (R;US) 
Perspective on the inherent safety of LMR’s, 10:27550 (R;US) 
Transients 


Resolution of thermal striping issue downstream of a horizontal 
pipe elbow in stratified pipe flow, 10:27529 (R;US) 
LNG PLANTS 


Design 
Facility for large-scale hazardous gas testing, 10:26805 (R;US) 


See LOSS OF COOLANT 
LOCAL GALAXY 
See MILKY WAY 
LOCAL GROUP 
See GALAXIES 
LOFT REACTOR 
Reactor Safety 
Analogy of LOBI-MOD1 and LOFT system responses to 
double ended cold leg break loss of coolant experiments, 
10:27617 (RA;US) 
Identification of inadequate core cooling utilizing existing ex- 
core neutron detectors, 10:27626 (RA;US) 
In-core coolant flow monitoring of pressurized water reactors 
using temperature and neutron noise, 10:27648 (RA;US) 
LONGITUDINAL PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
LONGWALL MINING 
Dusts 
Dust control measures in the Kempen coalfield (Belgium), 
10:26705 (RA;XE;In French) 
Dust sources along longwall faces, 10:26701 (RA;XE) 
How US longwalls are achieving the 2.0 mg standard - past 
trends and future technology, 10:26698 (RA;XE) 
Improved shearer clearer/passive barrier system confines dust 
cloud to face on longwalls, 10:26704 (RA;XE) 
mt cecaaeeaaeee 
ying devices fitted to drum shearer loaders and coal 
crushers, 10:26699 (RA:XEIn German) 
Longwall dust control, a perspective view of how US mine 
operators are coping with the problem, 10:26700 (RA;XE) 
Results of BCR/USBM field tests on the evaluation of 
longwall dust-control techniques utilising the BCR sampling 
methodology, 10:26702 (RA;XE) 
Mine Roadways 
Study of dust make produced when using powdered building 
materials to construct roadside packs, 10:26707 (RA;XE;In 
German) 


Productivity 
Dust sources along longwall faces, 10:26701 (RA;XE) 





LCiS ALAMOS MESON PHYSICS FACILITY 
Activity Leveis 


TOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
‘LOS ALAMOS SCIENTIFIC LABORATORY 


Neutron dose rate in the upper part of a PWR containment. 
Comparison between measurements and TRIPOLI-2 
calculations, 10:27495 (R;FR) 

Critical Heat Flux 
Transient critical heat flux modeling, 10:27628 (RA;US) 
Film Condensation 

Analysis of some basic studies on the condensation in the 

of non-condensable along a plane plate (PWR), 
10:27497 (R;FR;In French) 
Fission Product Release 

Gaseous and metallic fission product release characteristics of a 
modular pebble bed HTGR during loss of core cooling 
accidents, 10:27539 (R;US) 

Gas Flow 

Gas exchange between a helium filled vessel and the 
environment via a vertically installed tube in relation to the 
HTR module, 10:27571 (R;DE;In German) 

Heat Transfer 

Analogy of LOBI-MOD1 and LOFT system responses to 
double ended cold leg break loss of coolant experiments, 
10:27617 (RA;US) 

BWR FIST test and analysis, 10:27618 (RA;US) 

Determination of Appendix K conservatisms for Westinghouse 
PWR using TRAC-PD2/MODI1, 10:27631 (RA;US) 

Experimental study of the post-small break loss-of-coolant 
accident phenomena in a scaled Babcock and Wilcox system, 
10:27620 (RA;US) 

RELAPS/MOD2 blind calculation of GERDA small break 
test and data comparison, 10:27619 (RA;US) 

Research related to reactor vessel head vent exemption: core 
cooling by natural circulation and feed/bleed in the presence 
of non-condensables, 10:27621 (RA;US) 

Study of mist cooling enhancement from grid spacers in 
LOCA reflood of a PWR combined gross heat transfer and 
local temperature and LDA droplet sizing analysis, 10:27627 
(RA;US) 


Analogy of LOBI-MOD1 and LOFT system responses to 
double ended cold leg break loss of coolant experiments, 
10:27617 (RA;US) 

BWR FIST test and analysis, 10:27618 (RA;US) 

Determination of Appendix K conservatisms for Westinghouse 
PWR using TRAC-PD2/MOD\1, 10:27631 (RA;US) 

Experimental study of the post-small break loss-of-coolant 
accident phenomena in a scaled Babcock and Wilcox system, 
10:27620 (RA;US) 

RELAPS/MOD2 blind calculation of GERDA small break 
test and data comparison, 10:27619 (RA;US) 

Research related to reactor vessel head vent exemption: core 
cooling by natural circulation and feed/bleed in the presence 
of non-condensables, 10:27621 (RA;US) 

Production 

TEMPEST code simulations of hydrogen distribution in 
reactor containment structures. Final report, 10:27545 
(R;US) 

Natural Convection 

Research related to reactor vessel head vent exemption: core 
cooling by natural circulation and feed/bleed in the presence 
of non-condensables, 10:27621 (RA;US) 

Pressure Gradients 

Loads on reactor pressure vessel internals due to 
decompression waves in a loss of coolant accident without 
dynamic coupling with the structure, 10:27702 (TJ;GB) 

Simulators 


Thermal-hydraulic simulation of single power channel using 
the code COTHA, 10:27562 (RA;IL) 
Risk Assessment 
Severe external accident analysis using RELAP4/MOD 6, 
10:27566 (RA;IL) 
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Two-Phase Flow 
High pressure steam/water two-phase flow in large diameter 
horizontal pipes, 10:27630 (RA;US) 
LOSS OF FLOW 
After-Heat Removal 
Passive afterheat removal in the HTGR with the liner cooling 
system as a heat sink, 10:27569 (R;DE;In German) 
Coefficients 


Perspective on the inherent safety of LMR’s, 10:27550 (R;US) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOW DOSE IRRADIATION 
Mutagen Screening 
Development of a recombinant DNA assay system for the 
detection of genetic change in astronauts’ cells, 10:28879 


Characterization of low activities by mass spectrometry, 
10:28654 (BA;CS) 
LOW-ANGLE SILICON-SHEET GROWTH METHOD 
See LASS GROWTH METHOD 
LOWER HYBRID HEATING 
Lower hybrid heating, current drive and ion cyclotron heating 
experiments on Alcator C and Versator II tokamaks, 
10:29518 (BA;XA) 
Lower-hybrid wave propagation in toroidal plasmas, 10:29504 
G;US) 
Computerized Simulation 
Fusion theory and computer simulation at UCLA, 10:29521 
(BA;XA) 


Lower hybrid current ramp-up in the PLT tokamak, 10:29519 
(BA;XA) 
LOWER HYBRID RESONANCE HEATING 
See LOWER HYBRID HEATING 
LOW-LEVEL RADIOACTIVE WASTES 
Biodegradation 
Biodegradation testing of solidified low-level waste streams, 
10:26902 (R;US) 
Classification 
Classification of low-level radioactive wastes from nuclear 
power plants, 10:26877 (RA;US) 
Measurement of radionuclides in waste packages, 10:26924 
(P;US) 
Status of 10 CFR Part 61 implementation, 10:26867 (RA;US) 
Combustion 
Commercial regional incinerator facility for treatment of low- 
level radioactive waste, 10:26857 (RA;US) 
Economic analysis of a volume reduction/polyethylene 
solidification system for low-level radioactive wastes, 
10:26852 (R;US) 


Overview of the applications of cement-based immobilization 
technologies developed at US DOE facilities, 10:26854 
(R;US) 


Leaching mechanisms, 10:26933 (RA;US) 
P 
Overview of the applications of cement-based immobilization 
technologies developed at US DOE facilities, 10:26854 
(R;US) 
Radiation Hazards 
Update on status of EPA’s PRESTO methodology for 
estimating risks from disposal of LLW and BRC wastes, 
10:26961 (RA;US) 
Radioactive Waste Disposal 
Applications of geophysics to LLRW sites, 10:26871 (RA;US) 
Biodegradation testing of solidified low-level waste streams, 
10:26902 (R;US) 
Characterization plan for a low-level radioactive waste disposal 
site in Texas, 10:26884 (RA;US) 
Corrective measures technology for humid sites, 1984, 10:26932 
(RA;US) 
Design and economics of a small shallow land burial facility in 
a humid climate, 10:26869 (RA;US) 
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Development of the Central Waste Disposal Facility, 10:26855 
(R;US) 

Directions and objectives of the Sixth Annual Department of 
Energy Low-Level Waste Management Program, 10:26865 
(RA;US) 

Disposal of low-level waste: nuclear plant sources and 
economics, 10:26864 (RA;US) 

Disposal of slightly contaminated waste oil, 10:26878 (RA;US) 

Double sampling as a cost-effective method to estimate mean 
or total amounts of radioactivity, 10:26938 (RA;US) 

Dynamic consolidation alternatives tests for low-level waste 
disposal site corrective measures, 10:26874 (RA;US) 

Evaluation and design of drained low-level disposal sites, 
10:26870 (RA;US) 

Evaluation of the performance of solidified commercial low- 
level wastes in an arid climate, 10:26879 (RA;US) 

Evaluation factors for verification and validation of low-level 
waste disposal site models, 10:26887 (R;US) 

Greater confinement disposal test and operational plans, 
10:26873 (RA;US) 

Groundwater suppression and diversion structures applied to 
closed shallow land burial trenches, 10:26875 (RA;US) 

Hazardous waste. Annual report, 1984, 10:26894 (R;US) 

Low-level waste disposal site selection demonstration, 10:26872 
(RA;US) 

Low-level radioactive waste disposal site transfer program, 
10:26876 (RA;US) 

Low-level siting, Edgemont, South Dakota, 10:26883 (RA;US) 

Methods for determining the transport of radioactive gases in 
the unsaturated zone, 10:26937 (RA;US) 

Overview of EPA's low-level radioactive waste standards 
development program, 1984, 10:26863 (RA;US) 

Properties of radioactive wastes and waste containers, 10:26880 
(RA;US) 

Radioactive ground-water contamination from a cold scrap 
recovery operation, Wood River Junction, Rhode Island, 
10:26936 (RA;US) 

Runoff, sediment rt, and landform modifications near 
Sheffield, Illinois, 10:26935 (RA;US) 

Shallow land burial technology - humid, 10:26868 (RA;US) 

Status of 10 CFR Part 61 implementation, 10:26867 (RA;US) 

Technical memorandum on data needs and sources to 
characterize LLW from the Midwest Compact Region 
(Deliverable 2A), 10:26885 (R;US) 

Trees as indicators of subterranean migration of tritium from a 
shallow land radioactive waste disposal site, 10:26939 
(RA;US) 

Update on status of EPA’s PRESTO methodology for 
estimating risks from disposal of LLW and BRC wastes, 
10:26961 (RA;US) 

Uptake of y-emitting radionuclides by aquatic biota exposed to 
contaminated water before and after passage through the 
ground, 10:26930 (RA;US) 

Vadose-zone instrumentation in coarse alluvial deposits of the 
Amargosa Desert near Beatty, Nevada, 10:26940 (RA;US) 

Waste management activities at Chalk River Nuclear 
Laboratories, 10:26866 (RA;US) 

Radioactive Waste Management 

DBMS: a tool for managing LLW data, 10:26925 (J;US) 

Directions and objectives of the Sixth Annual Department of 
Energy Low-Level Waste Management Program, 10:26865 
(RA;US) 

Greater confinement disposal test and operational plans, 
10:26873 (RA;US) 

Radioactive Waste Processing 

Biological denitrification of nitrate wastes, 10:26861 (RA;US) 

Commercial regional incinerator facility for treatment of low- 
level radioactive waste, 10:26857 (RA;US) 

Economic analysis of a volume reduction/polyethylene 
solidification system for low-level radioactive wastes, 
10:26852 (R;US) 

Evaluation of a joule-heated glass furnace for waste 
processing: final report, 10:26859 (RA;US) 

Low-level nitrate waste process development, 10:26860 
(RA;US) 


LWR TYPE REACTORS 
Electron Capture Decay 


Overview of the applications of cement-based immobilization 
— developed at US DOE facilities, 10:26854 

Polyethylene solidification of low-level wastes, 10:26853 
(R;US) 

Processing and packaging of Mound’s tritium contaminated 
waste, 10:26862 (RA;US) 

Waste form development/test, 10:26858 (RA;US) 

Radionuclide Migration 

Applications of geophysics to LLRW sites, 10:26871 (RA;US) 

Evaluation and design of drained low-level disposal sites, 
10:26870 (RA;US) 

Radioactive ground-water contamination from a cold scrap 
recovery operation, Wood River Junction, Rhode Island, 
10:26936 (RA;US) 

Water management of humid area shallow land burial sites, 
10:26931 (RA;US) 


Regulations 
Status of 10 CFR Part 61 implementation, 10:26867 (RA;US) 


Double sampling as a cost-effective method to estimate mean 

or total amounts of radioactivity, 10:26938 (RA;US) 
Solidification 

Economic analysis of a volume reduction/polyethylene 
solidification system for low-level radioactive wastes, 
10:26852 (R;US) 

Overview of the applications of cement-based immobilization 
technologies developed at US DOE facilities, 10:26854 
(R;US) 

Polyethylene solidification of low-level wastes, 10:26853 
(R;US) 

Underground Disposal 

Application of pathways analyses for site performance 
prediction for the Gas Centrifuge Enrichment Plant and Oak 
Ridge Central Waste Disposal Facility, 10:26882 (RA;US) 

Design and economics of a small shallow land burial facility in 
a humid climate, 10:26869 (RA;US) 

Leaching mechanisms, 10:26933 (RA;US) 

Water management of humid area shallow land burial sites, 
10:26931 (RA;US) 


Technical memorandum on data needs and sources to 
characterize LLW from the Midwest Compact Region 
(Deliverable 2A), 10:26885 (R;US) 

Waste Forms 
Status of waste form testing, 10:26881 (RA;US) 
LUBRICATING OILS 
Qualitative Chemical Analysis 

Direct determination of metals in organic matrices by 
inductively coupled plasma-atomic emission spectrometry 
(ICP-AES), 10:28205 (R;US) 

LUMINOSITY 
Scaling Laws 
Ratio of observed x-ray luminosity to bolometric luminosity in 
early-type stars really a constant, 10:28962 (R;US) 

LUNGS 

Biological Radiation Effects 

Toxicity of thorium cycle nuclides, 10:26965 (RA;US) 

Neoplasms 

Mortality study of men exposed to elemental mercury, 
10:28894 (J;US) 

Toxicity of thorium cycle nuclides, 10:26965 (RA;US) 

Radionuclide Kinetics 


Gut-related studies of radionuclide toxicity, 10:26966 (RA;US) 
LUTETIUM 177 
Carcinogenesis 
Osteosarcomogenic efficiency of low *radium-doses in mice 
compared to that of the short-lived beta-emitting rare earth 
17}utetium, 10:28840 (RA;DE) 
LUTETIUM ISOTOPES 
See also LUTETIUM 177 
Electron Capture Decay 
Extreme proton rich nuclei with Napprox.=82, 10:29276 
(RA;DE;In German) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 





M CODES 
Uses 
MINTEQ geochemical reaction code: status and applications, 
10:28929 (RA;US) 


Separation 
10:26635 (RA;US) 
Fluorescence 


Separation and fluorescent characterization of coal macerals, 
10:26635 (RA;US) 


Separation and fluorescent characterization of coal macerals, 
10:26635 (RA;US) 

MAGNESIUM 

Biochemical Reaction Kinetics 


Cation binding by bacteriorhodopsin, 10:28779 (J;US) 
Emission 


Spectroscopy 
Direct determination of metals in organic matrices by 
inductively led ; ic 
(ICP-AES), 10:28205 (R;US) 


Hydrolysis 
Geochemistry, 10:28932 (RA;US) 
Ion Exchange Chromatography 
Characterization of steam cycle chemistry at Southern 
California Edison steam plants. Final report, 10:27369 
(R;US) 
Photoionization 
Photoionization of alkali and alkaline earth atoms: Na and Mg, 
10:28233 (R;US) 
Production 
Electrolyte impurity effects on magnesium electrolysis, 
10:28018 (RA;US) 


Charged particle decay of giant resonances following inelastic 
alpha scattering at 0°, 10:29246 (RA;DE) 
MAGNESIUM 24 TARGET 
Alpha Reactions 
Charged particle decay of giant resonances following inelastic 
alpha scattering at 0°, 10:29246 (RA;DE) 
Neon 20 Reactions 
Search for ilibrium effects in °Ne 
below 10 MeV/A, 10:29245 (RA;DE) 
Pion Reactions 
Off-energy-shell effects in the elastic pion-nucleus scattering, 
10:29233 (R;SU;In Russian) 
MAGNESIUM CHLORIDES 
Vapor Pressure 
Vapour pressure of americium(III) chloride, 10:28241 (R;DE;In 


+ ™*Mg reactions 


Growth of purified calcium fluoride and magnesium fluoride 
— of optical properties by defects, 10:28181 
Optical Properties 
Growth of purified calcium fluoride and magnesium fluoride 
and degradation of optical properties by defects, 10:28181 
(R;US) 
Purification 


Growth of purified calcium fluoride and magnesium fluoride 
a _— of optical properties by defects, 10:28181 
Ui 
MAGNESIUM OXIDES 
Heat Treatments 
Some aspects of the behavior of voids in polycrystalline 
ceramics, 10:28089 (R;US) 
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Voids 
Some aspects of the behavior of voids in polycrystalline 
ceramics, 10:28089 (R;US) 
MAGNETIC FIELD CONFIGURATIONS 
For pinch configurations, use the narrower terms of PINCH 
EFFECT. 
E Codes 
EIG - an input generator for EFFI, 10:29550 (R;DE) 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
Effects 
AC field exposure study: human exposure to 60-Hz electric 
fields, 10:28900 (R;US) 
Plasma Drift 
Experimental investigation of neutral-plasma beam propagation 
across a magnetic field. Final report, 10:29028 (R;US) 
MAGNETIC MATERIALS 


See also FERRIMAGNETIC MATERIALS 
FERROMAGNETIC MATERIALS 


Chemical Composition 
Metallic glass composition (That does not embrittle upon 
annealing), 10:28063 (P;US) 
Tunnel Effect 
Tunneling in magnetic superconducting systems. Final report, 
10:29394 (R;US) 
MAGNETIC MIRROR TYPE REACTORS 
Maintenance 
Fusion Power Demonstration (FPD) maintenance and 
disassembly considerations, 10:29534 (R;US) 
MAGNETIC MIRRORS 
Including systems with minimum-B configuration. 
See also MFTF DEVICES 
TANDEM MIRRORS 
Plasma Confinement 
Slow radial instability of large-orbit rings trapped in a mirror 
field with resistive walls, 10:29497 (J;US) 
Plasma Instability 
Slow radial instability of large-orbit rings trapped in a mirror 
field with resistive walls, 10:29497 (J;US) 
MAGNETIC MONOPOLES 
Current Commutators 
Gravitational analogue of the Witten effect, 10:29185 (R;IT) 
Electric Charges 
Gravitational analogue of the Witten effect, 10:29185 (R;IT) 
Mass 
Gravitational analogue of the Witten effect, 10:29185 (R;IT) 
Reviews 


Magnetic monopoles, 10:29112 (R;CH) 
MAGNETIC PROBES 
Note for the Mirnov signal analysis in tokamaks, 10:29488 
(R;US) 
MAGNETIC REFRIGERATORS 
Prospects in magnetic refrigeration, 10:28262 (R;FR) 
MAGNETIC SEPARATORS 
Testing 
Continuous high-gradient 
Final report, 10:26727 (R;US) 
MAGNETIC STARS 
Equations of Motion 
Winds from rotating, magnetic, hot stars, 10:28960 (R;US) 
Stellar Winds 
Winds from rotating, magnetic, hot stars, 10:28960 (R;US) 
MAGNETITE 
Catalytic Effects 
Advanced research in coal gasification process modification 
technology: catalytic cracking of aromatic hydrocarbons. 
First quarterly technical report, 1 October-31 December 
1984, 10:26572 (R;US) 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
Commercialization 
Magnetohydrodynamics and the National Coal Science, 
Technology, and Engineering Development Acts. Hearing 
before the Subcommittee on Energy Research and 
Development of the Committee on Energy and Natural 
Resources, United States Senate, Ninety-Eighth Congress, 


ic separation of fine coal. 
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Second Session on S. 1278 and S. 1925, April 9, 1984, 
10:26761 (B;US) 
Research Programs 
Magnetohydrodynamics and the National Coal Science, 
Technology, and Engineering Development Acts. Hearing 
before the Subcommittee on Energy Research and 
Development of the Committee on Energy and Natural 
Resources, United States Senate, Ninety-Eighth Congress, 
Second Session on S. 1278 and S. 1925, April 9, 1984, 
10:26761 (B;US) 
Steady-State Conditions 
Study of the stationary magnetohydrodynamics equations and 
their approximation by finite elements, 10:29030 (R;FR;In 
French) 
Turbulence 
Dynamic alignment and selective decay in MHD, 10:29048 
(BA;US) 
MAGNETOMETERS 
Specifications 
Equipment for measuring of the stainless steel magnetic 
susceptibility at 4.2 K, 10:28642 (R;SU;In Russian) 
MAGNETOPAUSE 
Electric Fields 


Research relative to plasma transport across the magnetopause. 


Final report, 10:28996 (R;US) 
Magnetic Field Configurations 
Note on the nature of the distant geomagnetic tail 
magnetopause and boundary layer, 10:28999 (J;US) 
Plasma Drift 


Research relative to plasma transport across the magnetopause. 


Final report, 10:28996 (R;US) 
MAGNETOSPHERE 
See also MAGNETOTAIL 
Electron Precipitation 
Polar rain: solar coronal electrons in the Earth's 
magnetosphere, 10:28997 (R;US) 
Impact Shock 
Wave-particle interaction and the structure of the laminar 
shock, 10:28946 (R;HU) 
Polar Regions 
Polar rain: solar coronal electrons in the Earth's 
magnetosphere, 10:28997 (R;US) 
Solar Wind 
Statistical analyses in the study of solar wind-magnetosphere 
coupling, 10:28994 (R;US) 
Time-Series Analysis 
Magnetospheric response to solar wind variations, 10:28995 
(R;US) 


Magnetic Field Configurations 
Note on the nature of the distant geomagnetic tail 
magnetopause and boundary layer, 10:28999 (J;US) 
MAHOGANY TREES 
See TREES 
MAINE YANKEE REACTOR 
Wiscasset, Maine, USA 
In-Service Inspection 
Safety Evaluation Report, pump and valve inservice testing 
program, Maine Yankee Atomic Power Station, 10:27541 
(R;US) 


Safety Evaluation Report, pump and valve inservice testing 
program, Maine Yankee Atomic Power Station, 10:27541 
(R;US) 

Valves 

Safety Evaluation Report, pump and valve inservice testing 
program, Maine Yankee Atomic Power Station, 10:27541 
(R;US) 

MAINTENANCE 
Computer Calculations 

User’s guide for the UNIRAM availability assessment 

methodology: Version 1.1, 10:27366 (R;US) 
MAIZE 
Anaerobic Digestion 

Continuous culture biomass fermentation studies, 10:27008 

(RA;US) 


Combustion 
ing and combustion of corncobs to provide heat for 
drying corn, 10:27048 (BA;US) 


Determining the feasibility of utilizing Iowa coal in rural grain 
drying operations. Final report, 10:27961 (R;US) 
and combustion of corncobs to provide heat for 
drying corn, 10:27048 (BA;US) 
MALAWI 
Energy Analysis 
Malawi urban energy survey, 10:27798 (R;MW) 
Fuel Consumption 
Malawi urban energy survey, 10:27798 (R;MW) 
MALIGNANCIES 
See NEOPLASMS 


All of mankind, of any age or of either sex. 
See also WOMEN 
Delayed Radiation Effects 
Current (1984) status of the study of *Ra and **Ra in 
humans at the Center for Human Radiobiology, 10:28829 
(RA;DE) 
Leukaemia induction in man by radio-nuclide and the relevant 
experimental and human observations, 10:28828 (RA;DE) 
Environmental Exposure Pathway 
Application of pathways analyses for site performance 
prediction for the Gas Centrifuge Enrichment Plant and Oak 
Ridge Central Waste Disposal Facility, 10:26882 (RA;US) 
Radionuclide Kinetics 
Current (1984) status of the study of 7*Ra and **Ra in 
humans at the Center for Human Radiobiology, 10:28829 
(RA;DE) 
Retention of barium in man up to 19 years after intake and its 
relevance to the metabolism of radium, 10:28864 (RA;DE) 
Retention and excretion of radionuclides after incorporation by 
inhalation in the adult man, 10:28825 (R;FR;In French) 
United States Transuranium Registry. Annual report, October 
1, 1982-September 30, 1983, 10:28868 (R;US) 
United States Transuranium Registry. Annual report, October 
1, 1983-September 30, 1984, 10:28869 (R;US) 
United States Transuranium Registry. Annual report, October 
1, 1981-September 30, 1982, 10:28867 (R;US) 
MANGANESE 
Chemical Reactions 
Combustor study of the deactivation of a three-way catalyst by 
lead and manganese, 10:27998 (R;US) 
Compton Effect 
Computer program for processing experimental Compton 
profile of solids and liquids, 10:29339 (R;IN) 


Cosmochemistry 
Elemental abundances of mercury-manganese stars and the 
population 2-type star HD 109995, 10:28985 (R;US) 
Spectroscopy 


Direct determination of metals in organic matrices by 
inductively coupled plasma-atomic emission spectrometry 
(ICP-AES), 10:28205 (R;US) 

Solvent Extraction 
Separations chemistry, 10:28169 (RA;US) 
Synergism 
Separations chemistry, 10:28169 (RA;US) 
MANGANESE 54 
Radioecological Concentration 

Distribution of six radionuclides between soluble and 
particulate phase at the sea-freshwater interface, 10:28754 
(R;FR;In French) 

Uptake of y-emitting radionuclides by aquatic biota exposed to 
contaminated water before and after passage through the 
ground, 10:26930 (RA;US) 

MANGANESE CHLORIDES 
Vapor Pressure 

Vapour pressure of americium(III) chloride, 10:28241 (R;DE;In 

German) 
MANGANESE TELLURIDES 
Excitons 

Time-resolved and infrared spectroscopy of excitons. Final 

report, July 1981-May 1984, 10:28117 (R;US) 





Manipulators in teleoperation, 10:28263 (R;US) 
MAN-MACHINE SYSTEMS 
Systems Analysis 
Opinion of experts in the assessment of reliability in nuclear 
power plant operation. Inventory and evaluation of methods, 
10:27477 (R;SE;In Swedish) 
MANUFACTURING 
Energy Management 
Small manufacturing and food processing energy management 
program. Quarterly progress report, July 1-September 30, 
1984, 10:27956 (R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANURES 
Anaerobic Digestion 
Microbiology and biochemistry of particle digestion, 10:27012 
(RA;US) 
MANY-BODY PROBLEM 
Density functional theory, 10:29413 (R;IT) 
MAPPING (TOPOLOGICAL) 
See TOPOLOGICAL MAPPING 
MARINE DISPOSAL 
Environmental Impacts 
ee a 
recovery program at the Brooklyn Navy Yard. 
Nadiiais &"Guteiad cgendiam,. Appiiit A, 10:28769 
(R;US) 
Water Pollution Abatement 
Analysis of the London dumping convention, 10:27758 (R;FR) 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARTENSITE 
Corrosion 
ive study of the behaviour of metals in geothermal 
environment, 10:27321 (R;FR;In French) 
MASKS 
See RESPIRATORS 
MASS SPECTROMETERS 


Design 
Time of flight mass spectrometer, 10:28649 (P;US) 
Efficiency 


Characterization of low activities by mass spectrometry, 
10:28654 (BA;CS) 


Operation 
Time of flight mass spectrometer, 10:28649 (P;US) 
Sensitivity 


Characterization of low activities by mass spectrometry, 
10:28654 (BA;CS) 
MASS SPECTROSCOPY 
Ton Sources 
Final report, 10:28159 (R;US) 
Time-of-Flight Spectrometers 
Time of flight mass spectrometer, 10:28649 (P;US) 
MASS TRANSFER 
Measuring Methods 
Electrochemical mass-transfer studies in open cavities, 10:28229 
G;GB) 


with free jets. 


Convection 
Electrochemical mass-transfer studies in open cavities, 10:28229 
G;GB) 
SYSTEMS 

Buses 
Hybrid technologies for urban bus transit. Final 
report, January-June 1983, 10:27884 (R;US) 

Transit-bus fuel economy and performance simulation. Final 

report, October 1982-February 1984, 10:27886 (R;US) 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALC 
See ALCATOR DEVICE 


See TECHNETIUM 
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Programs 

Department of Energy Authorization (supporting research and 
technical analysis) - fiscal year 1985. Volume VII-a. Hearing 
before the Subcommittee on Energy Development and 
Applications of the Committee on Science and Technology, 
US House of Representatives, Ninety-Eighth Congress, 
Second Session, February 23, 1984, 10:27766 (B;US) 

MATERIALS (BIOLOGICAL) 

See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DOPED) 

See DOPED MATERIALS 
MATERIALS (FERRIMAGNETIC) 

See FERRIMAGNETIC MATERIALS 
MATERIALS (FERROMAGNETIC) 

See FERROMAGNETIC MATERIALS 
MATERIALS HANDLING 

Dusts 

Inventory of the available literature on fugitive dust during 
storage and (trans)-shipment of coal, 10:26674 (R;NL;In 
Dutch) 

Inventory and assessment of the international state of control 
methods applied to fugitive coal dust, 10:26675 (R;NL;In 
Dutch) 

Inventory and assessment of the international state of art 
regarding of fugitive dusts from storage and transit 
of coal, 10:26677 (R;NL;In Dutch) 

Inventory of international research programs on fugitive dusts 
by storage and transit of coal. Report of a visit to Sweden, 
10:26671 (R;NL;In Dutch) 

Inventory and assessment of international research programs 
on fugitive coal dust. Visit to the United Kingdom, 10:26672 
(R;NL;In Dutch) 

Inventory of international research programs on fugitive dust 
from storage and transit of coal, 10:26673 (R;NL;In Dutch) 

MATERIALS (MAGNETIC) 
See MAGNETIC MATERIALS 
MATERIALS (POROUS) 


Impacts 
Draft Environmental Impact Statement for the proposed 
resource recovery program at the Brooklyn Navy Yard. 
Volume I. Technical appendices. Appendix A, 10:28769 
(R;US) 
MATERIALS (REINFORCED) 
See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS (SHIELDING) 
See SHIELDING MATERIALS 
MATHEMATICAL MODELS 


See also COSMOLOGICAL MODELS 
FLOW MODELS 
NUCLEAR MODELS 
STAR MODELS 


Evaluations 
Operational validation of Gaussian and first-order closure 
plume models at a moderately complex terrain site. Final 
report, 10:28690 (R;US) 
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Evaluation 
Evaluation factors for verification and validation of low-level 
waste disposal site models, 10:26887 (R;US) 
Validation 
Summary of results and conclusions for the EPRI Plume 
Model Validation and Development Project: moderately 
complex terrain site. Final report, 10:28687 (R;US) 
MATHEMATICS 
See also TIME-SERIES ANALYSIS 
Research 
ing US mathematics: critical resource for the future, 
10:29596 (R;US) 
MAXWELL EQUATIONS 
Finite Difference Method 
Unique numerical solution of Maxwellian eigenvalue problems 
in three dimensions, 10:29399 (R;DE) 
MCPP 
See DUAL-PURPOSE POWER PLANTS 
MEASURING INSTRUMENTS 
Use of a more specific term is recommended. 
See also CALORIMETERS 
DENSIMETERS 
DISPLACEMENT GAGES 
DOSEMETERS 
INTERFEROMETERS 
LEVEL INDICATORS 
MAGNETOMETERS 
MOISTURE GAGES 
RADIATION DETECTORS 


THICKNESS GAGES 
Design 

Development of a three phase fraction meter. Quarterly report, 
February-May 1983, 10:26595 (R;US) 

Quarterly report on Phase 1 of a phase fraction meter for the 
Solvent Refined Coal (SRC1) facility at Wilsonville, 
Alabama, 10:26594 (R;US) 

Evaluation 
Evaluate He detection as a feedback control, 10:27011 (RA;US) 
MEASURING METHODS 
Use of a more specific term is recommended. 


In-situ measurement of wall thermal performance: data 
interpretation and apparatus design recommendations, 
10:27863 (R;US) 


[Mission activities of New Brunswick Laboratory]. Progress 
report, October 1983-September 1984, 10:26973 (R;US) 
Evaluation of the International Atomic Energy Agency 
(IAEA) Safeguards Analytical Laboratory quality assurance 
program, 10:26972 (R;US) 
Assurance 


Evaluation of the International Atomic Energy Agency 
(IAEA) Safeguards Analytical Laboratory quality assurance 
program, 10:26972 (R;US) 

Validation 

[Mission activities of New Brunswick Laboratory]. Pro 
report, October 1983-September 1984, 10:26973 (R;US) 

Evaluation of the International Atomic Energy Agency 
(IAEA) Safeguards Analytical Laboratory quality assurance 

program, 10:26972 (R;US) 
MECHANICAL STRUCTURES 


See also INTAKE STRUCTURES 
SUPPORTS 


Nuclear plant aging research - an overview (electrical and 

mechanical components), 10:27652 (RA;US) 
Simulation 

DYNA3D, INGRID, and TAURUS: an integrated, interactive 
software system for crashworthiness engineering, 10:28279 
(R;US) 

Deformation 

DYNA3D, INGRID, and TAURUS: an integrated, interactive 
software system for crashworthiness engineering, 10:28279 
(R;US) 

Experimental tests on buckling of torispherical heads 
comparison with plastic bifurcation analysis, 10:27464 
(R;FR) 


MERCAPTANS 
Physical Radiation Effects 


Dynamic Loads 
Deterministic dynamic behaviour, 10:28265 (RA;DE;In 
German) 
Finite Element Method 
Density of degrees of freedom and accuracy of structure 
dynamical calculations based on the method of finite 
elements, 10:28261 (R;DE;In German) 
Seismic Effects 
Deterministic dynamic behaviour, 10:28265 (RA;DE;In 
German) 
Soil-Structure Interactions 
Deterministic dynamic behaviour, 10:28265 (RA;DE;In 
German) 
MECHANICAL TESTS 
See also the properties tested. 
Temperature Control 
Remote temperature-set-point controller, 10:28326 (P;US) 
MEDICAL EXAMINATIONS 
Dose Equivalents 
Exposure of patients to ionizing radiation in radiodiagnostic 
examinations, 10:28799 (RA;CS;In Czech) 
MEDICINE 
See also NUCLEAR MEDICINE 
SURGERY 
Decision Making 
Anomalies in medical decision making: the preception of risk, 
10:28789 (R;US) 
MEDICINES 
See DRUGS 
MELANOMAS 
Diagnosis 
Period and cohort factors in the incidence of malignant 
melanoma in the state of Connecticut, 10:28896 (J;US) 


Period and cohort factors in the incidence of malignant 
melanoma in the state of Connecticut, 10:28896 (J;US) 
MELTDOWN 
Chemical Reactions 
Combustible gas from molten fuel-concrete 
interactions, 10:27601 (RA;US) 
Fission Product Release 
Atmospheric releases of fission products from a BWR MARK- 
II containment, 10:27563 (RA;IL) 
Heat Transfer 
Modeling of BWR core meltdown accidents - for i 
in the MELRPI.MOD2 computer code, 10:27688 (R;US) 
Oxidation of Zircaloy-4 under limited steam supply at 1000 and 
1300°C, 10:27572 (R;DE) 


Hydraulics 
Modeling of BWR core meltdown accidents - for icati 
in the MELRPI.MOD2 computer code, 10:27688 (R;US) 
Risk Assessment 
Atmospheric releases of fission products from a BWR MARK- 
II containment, 10:27563 (RA;IL) 
Thermal Stresses 
Oxidation of Zircaloy-4 under limited steam supply at 1000 and 
1300°C, 10:27572 (R;DE) 
MELTING 
Cost 
Report of the UIE committee on: Economics and statistics. 
Session 1b N.1.6, 10:27890 (R;SE) 
Energy Efficiency 
Process heat recovery: Report on the activities during the 
period between the Cannes and the Stockholm Congress. 
Session 1b N.1.8, 10:27891 (R;SE) 
Plasma Guns 
Induction - plasma furnaces are a new progressive type of 
electroheat equipment. Session 2.1 N.2.1.5, 10:27901 (R;SE) 





Analysis of sediments and soils for chemical contamination for 
the design of US Navy homeport facility at East Waterway 
of Everett Harbor, Washington. Final report (Macoma 
inquinata; Mytilus edulis), 10:28763 (R;US) 


Elemental abundances of mercury-manganese stars and the 
population 2-type star HD 109995, 10:28985 (R;US) 
Emission Spectroscopy 
Preparation of immission dust samples for the analysis of toxic 
substances in dust by atomic emission spectroscopy with 
inductively coupled plasma, 10:28700 (R;DE;In German) 
Geothermal Gradients 
Mercury anomaly in soils used as tracers in high thermal 
gradient zones. Utilization in high-energy geothermal 
prospection, 10:27331 (R;FR;In French) 
Health Hazards 
Mortality study of men exposed to elemental mercury, 
10:28894 (J;US) 
Removal 
biological and chemical methods for 
Sikeieatie meiiemae GF EOe wean dhgoeliend 
storage facilities. Progress report, November 1, 1984-March 
31, 1985, 10:26888 (R;US) 
MERCURY CHLORIDES 


Determination of low chloride values in Rocky Flats scrub 
alloy solutions and other complex matrices, 10:26835 (R;US) 
MESIC ATOMS 
See also KAONIC ATOMS 
Atom-Atom Collisions 
Elastic scattering processes in the three-particle system with 
coulomb interaction (psub(j:)+-p; tsub(j.)+-t; dsub(u)+p; 
tsub(j:)+d elastic scattering), 10:29014 (R;SU;In Russian) 
MESOATOMS 
See MESIC ATOMS 
MESON EXCHANGE 
See BOSON-EXCHANGE MODELS 
MESON FACTORIES 


See also LAMPF II SYNCHROTRON 
LAMPF LINAC 


Status of the construction of the INR meson factory, 10:28366 
(RA;DE) 
MESON RESONANCES 


See also BARYONIUM 
ETA-958 RESONANCES 
TENSOR MESONS 
UPSILON RESONANCES 
VECTOR MESONS 


Particle Production 
Evidence for glueballs, 10:29096 (J;US) 
MESON SPECTROSCOPY 
Reviews 
Spectroscopy of mesonic states containing light quarks (u,d,s) 
or gluons, 10:29107 (R;DE) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESON-NUCLEON INTERACTIONS 
See also PION-NUCLEON INTERACTIONS 
Spin Orientation 
Main results and perspectives of investigation of polarization 
effects using high energy accelerators, 10:29073 (R;SU;In 
Russian) 
Total Cross Sections 
Beauty hadron photoproduction, 10:29131 (R;SU;In Russian) 
METAL INDUSTRY 
Energy Conservation 
Process and equipment for electro-slag casting of large ingots. 
Session 2.2a N.2.2.5, 10:27909 (R;SE) 
Heat Recovery 
Cogeneration and waste heat recovery, 10:27966 (R;US) 
Heat Treatments 
Status and development possibilities of continuous heating 
processes for wire and strips using electric heating, 10:27944 
(R;SE;In German) 
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METALLIC GLASSES 
Chemical Composition 
Metallic glass composition (That does not embrittle upon 
annealing), 10:28063 (P;US) 
Corrosion 
Corrosion behavior of magnetron sputter-deposited (Mo /sub 
0.6/ Ru /sub 0.4/ )e2Bis and Mos2Bis amorphous metal films, 
10:28061 (J;US) 
Research Programs 
Long-term research i in Japan: amorphous metals, metal oxide 
varistors, -power semiconductors and superconducting 
generators, 10:28338 (R;US) 
METALLOPROTEINS 
Structural Chemical Analysis 
Temperature dependence of the resonance Raman spectra of 
plastocyanin and azurin between cryogenic and ambient 
conditions (Pseudomonas; Spinacea oleracea), 10:28778 
G;US) 
METALLURGY 


Use of a more specific term is recommended; see also 
EXTRACTIVE METALLURGY or FABRICATION. 
Desulfurization 
CSM plasma torch plant - plant specifications and expermental 
results. Session 2.1 N.2.1.6, 10:27902 (R;SE) 
Plasma Guns 
CSM plasma torch plant - plant specifications and expermental 
results. Session 2.1 N.2.1.6, 10:27902 (R;SE) 
METALS 
See also ACTINIDES 
ALKALI METALS 
ALUMINIUM 
ANTIMONY 
CADMIUM 
GALLIUM 
GERMANIUM 
LEAD 
LIQUID METALS 
MERCURY 
RARE EARTHS 
THALLIUM 
TIN 
TRANSITION ELEMENTS 
ZINC 
Atom Collisions 
Van der Waals interaction between metal and atom, 10:29580 
(R;IT) 
Crack Propagation 
Thresholds for fatigue crack propagation: questions and 
anomalies, 10:28040 (R;US) 
Displacement Rates 
Phase stability under irradiation, 10:28070 (J;GB) 
Electric Conductivity 
Statistics of resistance fluctuation in a one-dimensional 
disordered metal, 10:29383 (R;IT) 
Fatigue 
Thresholds for fatigue crack propagation: questions and 
anomalies, 10:28040 (R;US) 
Fracture Properties 
Analysis of Ksub(ic) and its temperature dependence of metals 
with a simplified dislocation model, 10:28024 (R;IT) 
Phase Studies 
Progress report No. 2, 1981-1984. Working group on radiation 
damage in solid bodies, 10:28021 (R;DE) 
Physical Radiation Effects 
Progress report No. 2, 1981-1984. Working group on radiation 
damage in solid bodies, 10:28021 (R;DE) 
Van der Waals Forces 
Van der Waals interaction between metal and atom, 10:29580 


(R;IT) 
METAMORPHIC ROCKS 
Radioactive Waste Disposal 
Massachusetts Crystalline Repository Project. Progress report 
for the period ending December 31, 1984, 10:26941 (R;US) 
METEOROLOGY 
Mathematical Models 
Solar radiation data - statistical analysis and simulation models, 
10:27061 (R;XE) 


BEST COPY AVAILABLE 
FOR REPRODUCTION 





2078 / ERA-10/15 


METHANATION 


Surface characterization and methanation activity of oxiclized 

ThCo/sub 5-x/Ni/sub x/ intermetallics, 10:26558 (RA; US) 
METHANE 
Biosynthesis 

Anaerobic degradation of soluble fractions of ['*C- 
lignin}lignocellulose, 10:27015 (J;US) 

Aromatic and volatile acid intermediates observed during 
anaerobic metabolism of lignin-derived oligomers, 10:270'14 
(J;US) 

Solar energy for village development, 10:27203 (J;US) 

Boiling Points 

Pacific Northwest and Alaska bioenergy program glossary, 

10:27800 (R;US) 
Chemical Reaction Yield 

Coal gasification and tar conversion reactions over calcium 
oxide. Final technical report, August 7, 1981-August 6, 198t, 
10:26567 (R;US) 

Mechanism of the catalytic gasification and reactivity of 
graphite, 10:26619 (R;US) 

Combustion 

LDA study of the unburned gas motion induced by nonsteady 
flame propagation in a constant volume duct (Laser Doppler 
anemometer), 10:28252 (R;US) 

Measurement of combustion species by electron impact 
fluorescence, 10:27004 (R;US) 

Density 

Pacific Northwest and Alaska bioenergy program glossary, 

10:27800 (R;US) 
t 

Study of combined collective renewable power plants. Pt. 2. 
Description of supply units. Solar heating plants. Wind 
power plants. Heat pump systems. Biogas plants. Straw and 
wood-fueled systems. District heating. Heat storage. Power 
distribution. Control and management, 10:27969 (R;DK;In 
Danish) 

Fluorescence 
Measurement of combustion species by electron impact 
fluorescence, 10:27004 (R;US) 
N4easuring Instruments 
Electrochemical methane sensor, 10:28650 (P;US) 
Pr oiluction 

sAutohydrolysis of organic residues to increase biodegradability 
to methane, 10:27025 (RA;US) 

Biotechnology of anaerobic digestion, 10:27013 (RA;US) 

©ontinuous culture biomass fermentation studies, 10:27008 
(RA;US) 

Mfeasurement of dynamic reservoir: reservoir conditions. 
Technical progress report, June 1984-March 1985, 10:26691 
(R;US) 

Miicrobiology and biochemistry of particle digestion, 10:27012 
(RA;US) 

Pure starter culture, 10:27010 (RA;US) 

Recovery 

Measurement of dynamic reservoir: reservoir conditions. 
Te‘chnical progress report, June 1984-March 1985, 10:26691 
(RUS) 

Sum nary of the monitoring and evaluation efforts on 
DC\E/Resource Application Grant activities performed by 
wes tern Indian Tribes. Final technical progress report, 
Sepitember 1, 1983-January 28, 1984, 10:26690 (R;US) 

Resource Assessment 

Summ try of the monitoring and evaluation efforts on 
DOE /Resource Application Grant activities performed by 
weste:n Indian Tribes. Final technical progress report, 
Septeniber 1, 1983-January 28, 1984, 10:26690 (R;US) 

Separation Processes 

Low-enei‘gy process for separating hydrogen and methane in 

advanci > coal gasification processes, 10:26583 (RA;US) 
Yields 

Flash pyrc lysis of biomass with reactive and non-reactive 

gases, 1(1:26998 (R;US) 
METHANE H\YDRATES 
See GAS HYDR ATES 


METHANOGENIC BACTERIA 
Genetic Engineering 
Improvements of methanogenesis by genetic te :hniques, 
10:27022 (RA;US) 
Potential shuttle vectors based on the SaeaeeT en plasmid 
pME2001, 10:28785 (J;US) 
Growth 
Construction of broad-host-range cosmid cloning vectors: 
identification of genes necessary for growth of 
Methylobacterium organophilum on methanol, 10:28818 
(J;US) 
Radiosensitivity 
Improvements of methanogenesis by genetic techniques, 
10:27022 (RA;US) 
METHANOL 
Chemical Reactions 
Chemical separation, purification and identification of EOR- 
active compounds in water soluble petroleum sulfonates. 
Final progress report, 10:26765 (R;US) 


Dissociation 
Enhanced coal liquefaction by hydropyrolysis in supercritical 
fluids. Quarterly report, January-March 1985, 10:2/3601 
(R;US) 
Electronic Structure 
Generalized valence bond description of simple ylides, 
10:28223 (J;US) 
Metabolism 
Construction of broad-host-range cosmid — vectors: 
identification of genes necessary for 
Methylobacterium organophilum on wae 10:28818 
GJ;US) 
Oxidation 
Fuel cell electrocatalysts, 10:27812 (RA;US) 
Synthesis 
Catalyst performance in Liquid Phase Methanol synthesis, 
10:27034 (J;US) 
In-situ characterization of adsorbed species on methano) 
synthesis catalysts by FT-IR spectroscopy, 10:27036 (D;US) 
METHANOTROPHIC BACTERIA 
Genetic Mapping 
Genetics in methylotrophic bacteria. 
1, 1984-January 31, 1985, 10:28815 (R;US) 
N4ETHOXY RADICALS 
Chemical Reaction Kinetics 
Nucleophilic activation of coordinated carbon monoxide. Part 
3. Hydroxide and methoxide reactions with the trinuclear 
clusters Ms(CO):2 (M = Fe, Ru, or Os): implications with 
regard to catalysis of the water gas shift reaction, 10:26990 
(J;US) 
ME.THYL ALCOHOL 
Se ¢ METHANOL 
MET HYL ETHER 
Tox icity 
E:fects of ethylene glycol monomethyl (EGME) and 
.nonoethyl (EGEE) ethers on the immunocompetence of 
allogeneic and syngeneic mice bearing L1210 mouse 
leukemia, 10:28895 (J;US) 
METHY L IODIDE 
Chemi: al Reactions 
Reac tivity of O-methylated Illinois No. 6 coal towards 
alk yilithiums/methy] iodide, 10:26632 (R;US) 
METHYL PHENOLS 
See CRES OLS 
METHYL \VIOLOGEN 
See BIPYR1 DINES 
METHYLAND {INE 
Electronic ‘\ructure 
Generaliz+d valence bond description of simple ylides, 
10:2822:' (J;US) 
METHYLBEN TENE 
See TOLUENE 
See ALCOHOLS 
METHANOL 
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2-METHYLPROPAVIE 
Combustion Kinetics 


2-METHYLPR()PANE 
Combustion K inetics 
Low — preceding end gas autoignition, 


Internaticonal Nuclear Fuel Cycle Fact Book. Revision 5, 
10:269198 (R:US) 
MFTF DEVICES 
Prior to ‘October 1977, MX DEVICES was used to index this 


Simulation of automatic control of MFTF-B neutral beams, 

10:25'553 (R;US) 
MHD GENERATOR CFFF 

Coal Fired Flow Facility for MHD generator component testing at 

Tullahoma, Tenn. 
Environinental Effects 

1984 annual site environmental moni report for the DOE 

Cosl Fired Flow Facility, 10:27814 (R;US) 


generator CFFF]. Quarterly technical progress report, 
July-September 1984, 10:27813 (R;US) 
MHD GENERATORS 


lodeling of cathode wall nonuniformities in MHD power 
generators, 10:27815 (J;US) 


Eighth international conference on MHD electrical power 
generation. Volume 5, 10:27817 (TG;US) 


Late effects of *Ra, “Ra and *°Pu in female mice ICR 
strain, 10:28842 (RA;DE) 
Immune Reactions 
Effects of ethylene glycol monomethyl (EGME) and 
monoethyl (EGEE) ethers on the immunocompetence of 
allogeneic and syngeneic mice bearing L1210 mouse 
leukemia, 10:28895 (J;US) 
Survival Time 
Effects of ethylene glycol monomethyl (EGME) and 
monoethyl (EGEE) ethers on the immunocompetence of 
allogeneic and syngeneic mice bearing L1210 mouse 
leukemia, 10:28895 (J;US) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN 
Natural Gas Distribution Systems 
Natural gas price increases in Detroit, 10:26808 (R;US) 
MICROBIAL PROCESSES 
See BIOCONVERSION 
MICROCOMPUTERS 
See MICROPROCESSORS 
MICROEMULSION FLOODING 
Bench-Scale Experiments 
Adsorption from flooding solutions in porous media: a study of 
interactions of surfactants and polymers with rese rvoir 
minerals. Final report, 10:26763 (R;US) 
Research Programs 
Adsorption from flooding solutions in porous med ia: a study of 
interactions of surfactants and polymers with r:servoir 
minerals. Final report, 10:26763 (R;US) 
MICROPROCESSORS 
Uses 
Implementing an energy/economy model on a microcomputer: 
from the IBM 3033 to the IBM 5150, 10:277 50 (R;US) 
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MICR(XSPHERES 
Com bustion 
Mieasurements of effluent radioactivity during the incineration 
of carcasses containing radioactive microspheres, 10:28716 
(J;GB) 
MICIROTRONS 
Beam Bending Magnets 
Design of the end magnets for the third stage of MAMI, 
10:28523 (RA;DE) 
Beam Transport 
Design study of a 35.4 MeV CW double-sided microtron, 
10:28403 (RA;DE) 
MICROWAVE EQUIPMENT 
‘Noise 
Study of 1/f noise in solids. Final report, 16 June 1983-31 July 
1984, 10:28328 (R;US) 
MIICROWAVE RADIATION 
Biological Effects 
Serum-thyroxine levels in microwave-exposed rats, 10:28903 
(J;US) 
Radiation Pressure 
Clarke Stations and mercurian mass-drivers: energy. for large- 
scale transportation systems, 10:28257 (R;US) 
MIDDLE DISTILLATES 
See PETROLEUM DISTILLATES 
MIDDLE EAST 
See also ISRAEL 
TURKEY 
Energy Demand 
Middle East oil and gas, 10:26774 (R;US) 
Natural Gas 
Middle East oil and gas, 10:26774 (R;US) 
Petroleum 
Middle East oil and gas, 10:26774 (R;US) 
Prices 
Middle East oil and gas, 10:26774 (R;US) 
Refining 
Middle East oil and gas, 10:26774 (R;US) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 


S.1029: a bill that may be cited as the National Defense 
Authorization Act for fiscal year 1986. Introduced in tlie 
Senate of the United States, Ninety-Ninth Congress, First 
Session, April 29, 1985, 10:28672 (B;US) 

Power Supplies 
Low power unattended defense reactor, 10:27443 (J;US) 
MILITARY FACILITIES 


S.1029: a bill that may be cited as the National Defense 
Authorization Act for fiscal year 1986. Introduced in the 
Senate of the United States, Ninety-Ninth Congress, First 
Session, April 29, 1985, 10:28672 (B;US) 

Photovoltaic Power Supplies 

Air Force ‘“ederal Photovoltaic Utilization Program, 10:27197 
(R;US) 

MILITARY PERSONNEL 


S.1029: a bill that may be cited as the National Defe nse 
Authorization Act for fiscal year 1986. Introducer in the 
Senate of the United States, Ninety-Ninth Congre:ss, First 
Session, April 29, 1985, 10:28672 (B;US) 

MILKY WAY 
H2 Regions 

Variation of oxygen and nitrogen abundances in t he galaxy, 

10:28979 (R;US) 
Planetary Nebulae 

Variation of oxygen and nitrogen abundances in the galaxy, 

10:28979 (R;US) 
Star Evolution 

Far infrared observations of molecular clouds i: the outer 

galaxy, 10:28976 (R;US) 
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MILL TAILINGS 
Stabilization 
Proceedings of the meeting of the Canadian Uranium 
Producers’ Metallurgical Committee, 10:26818 (R;CA) 
MILLSTONE-1 REACTOR 
Waterford, Connecticut, USA 
Reactor Safety 
Evaluation of post-accident combustible gas control at 
Millstone Unit I, 10:27593 (RA;US) 
MIM JUNCTIONS 
Metal-Insulator-Metal Junctions. 
Tunnel Effect 
a ep nin i-particle mixers for moderate power 
levels using ieee metals. Report for September 1983- 
September 1984, 10:28260 (R;US) 
MINE ROADWAYS 


Supports 
Study of dust make produced when using powdered building 
materials to construct roadside packs, 10:26707 (RA;XE;In 
German) 
MINE-MOUTH GENERATING PLANTS 


FOSSIL-FUEL POWER PLANTS 
MINERAL WASTES 
Hydraulic Transport 

An investigation into the hydraulic transport of coarse particle 
slurries, 10:26657 (R;GB) 

Hydrocyclone system for recovery of low-sulfur coal fines 
from GOB, 10:26720 (RA;US) 

Rheological and loop pipeline tests on colliery waste, 10:26656 
(R;GB) 


Hydrocyclone system for recovery of low-sulfur coal fines 
from GOB, 10:26720 (RA;US) 
MINERALS 
See also GARNETS 
ZEOLITES 


Catalytic Effects 
Advanced research in coal gasification process 
technology: catalytic cracking of aromatic h 
First quarterly technical report, 1 October-31 December 
1984 Garosite), 10:26572 (R;US) 
Coal li ; a concise review, 10:26624 (R;NL;In Dutch) 
X-Ray Emission Analysis 
Use of scanning electron microscopy and X-ray microanalysis 
in coal characterization, 10:26655 (R;NL;In Dutch) 


MINERS 
Radiation Doses 
Activity concentration of exhaled Rn-220 and the burden of 
Th-228 in workers working at the Bai Yun iron mine in 
Innermongolia and in inhabitants living in the high 
background radiation area in China, 10:28856 (RA;DE) 
Radionuclide Kinetics 
Activity concentration of exhaled Rn-220 and the burden of 
Th-228 in workers working at the Bai Yun iron mine in 
Innermongolia and in inhabitants living in the high 
background radiation area in China, 10:28856 (RA;DE) 


lificati 


[NING 
UNDERGROUND MINING 
Environmental Impacts 
Classification of water quality according to Czechoslovak State 
Standard 83 0602 with respect to radioactivity, 10:28757 
(RA;CS;In Czech) 
MINING EQUIPMENT 
‘Cutting Tools 
US Bureau of Mines coal cutting research at TCRC for dust 
and energy reduction, 10:26709 (RA;XE) 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS 
Fabrication 
Method of bonding silver to glass and mirrors produced 
according to this method, 10:27303 (P;US) 
Protective Coatings 
Silicon nitride protective coatings for silvered glass mirrors, 
10:27304 (P;US) 
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MIXED OXIDE FUELS 
Sintering 


MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISGURNUS 
See FISHES 
MISSILES 
Physical Radiation Effects 
Neyman-Pearson and Bayes interval estimates for sampling by 
attributes, 10:28633 (J;US) 
MISSING-MASS SPECTROMETERS 
DO: Missing-psub(T) physics and detector design 
considerations, 10:28582 (RA;XC) 
MISSOURI 
Environment 
Environmental summary for calendar year 1984, 10:28725 
(R;US) 
Geol 


Geology of the Belton 7 1/2-minute quadrangle Missouri- 
Kansas with special emphasis on the Belton Ring-Fault 
Complex, 10:28910 (R;US) 

MITES 


Population Dynamics 
Detection of soil microarthropod aggregations in soybean 
fields, using a modified tullgren extractor, 10:28722 (J;US) 
MITOCHONDRIA 
Metabolism 
Carbon metabolism in legume nodules. Progress 
January 1, 1984-March 30, 1985, 10:28816 (R;US) 
MIUS 
Dual-Purpose Power Plants 
Study of combined collective renewable power plants. Pt. 3. 


pump/Solar heating. Heat pump/Biogas, 10:27806 (R;DK;In 
Danish) 
Feasibility Studies 
Study of combined collective renewable power plants. Pt. 1. 
Summary. Conclusions. Recommendations, 10:27968 
(R;DK;In Danish) 
Organizational Models 
Study of combined collective renewable power plants. Pt. 5. 
financing, accounting, 10:27971 (R;DK;In 
Danish) 


Rural Areas 
Study of combined collective renewable power plants. Pt. 4. 
Description of the resource situation. Preliminary project of 
a combined system based on renewable sources, 10:27970 
(R;DK;In Danish) 
MIXED OXIDE FUELS 
Uranium dioxide mixed with other oxides. 


Criticality 
Critical data for homogeneous U(NAT)O:2-PuO2-H2O-systems 
with PuO,-fractions of 35 and 45 Wt% of the total oxide, 
10:26828 (R;DE;In German) 
Crushing 
Dry recovery tests of plutonium-uranium mixed oxide fuel 
pellets, 2, 10:26831 (RA;JP) 
Fabrication 
Nuclear fuel conversion and fabrication chemistry, 10:26841 
(J;DE) 


Inspection 
Photography of plutonium spots in mixed oxide pellets by 
fluorescence from ZnS (Ag), 10:26832 (RA;JP) 


Photography 
Photography of plutonium spots in mixed oxide pellets by 
fluorescence from ZnS (Ag), 10:26832 (RA;JP) 
Rolling 
Development of the roll-granulation technique for UO, and 30 
% Pus-UO; powder, 10:26833 (RA;JP) 


Effect of dopants on sinterabilities of PuO.-UOz, 10:26829 
(RA;JP) 


Sintering characteristics of PuO:-UO, mixed oxide fuel, (2), 
10:26830 (RA;JP) 





MOBIL M-GASOLINE PROCESS 
gas conversion to high octane gasoline using a dual 
persue 10:27001 (RA;US) 
MOBILE HOMES 
Fire Hazards 
Development of mobile home fire test methods to judge the 
fire-safe performance of foam plastic sheathing and cavity 
insulation. Final report, 10:27868 (R;US) 
Thermal Insulatien 
Development of mobile home fire test methods to judge the 
fire-safe performance of foam plastic sheathing and cavity 
insulation. Final report, 10:27868 (R;US) 
(COSMOLOGICAL) 


Demonstration of the feasibility of the tuning and stimulation 
of nuclear radiation. Annual summary report, 1 January-31 
December 1984, 10:29303 (R;US) 


Spectroscopy in Egyptian and Qatari steel 


Moessbauer 
industry, 10:29034 (R;IT) 


Evaluation 
Radon emanation from coals: effects of moisture and particle 
size, 10:28714 (J;GB) 


Fiber Optics 
Fiber optic moisture sensor, 10:28652 (P;US) 


International bulletin on atomic and molecular data for fusion. 
No. 25, 10:29582 (R;XA) 
Retrieval 


Information 
Bibliographic data base on atomic and molecular data, 10:29012 
(R;JP;In Japanese) 


Far infrared observations of molecular clouds in the outer 
galaxy, 10:28976 (R;US) 
Rydberg States 
Herzberg’s impact on the physics of Rydberg states, 10:29027 
G;CA) 
MOLTEN CARBONATE FUEL CELLS 
Prior to June 1980 this information was indexed with the 
descriptors HIGH-TEMPERATURE FUEL CELLS + 
MOLTEN SALTS + CARBONATES. 


Effects of HsS on molten carbonate fuel cells. Literature 
review on the impact of SO; in the oxidant supplied to 
molten carbonate fuel cells, 10:27836 (R;US) 

Cathodes 

A homogeneous/agglomerate model for molten carbonate fuel 

cell cathodes, 10:27841 (J;US) 
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Electrodes 
Integrated current collector and catalyst support, 10:27843 
(P;US) 
Fuels 


Development of a hot gas cleanup system for integrated coal 

gasification/molten carbonate fuel cell power plants. 
ly technical progress report, August-November 1984, 
10:27832 (R;US) 

Development of a hot gas cleanup system for integrated coal 
gasification/molten carbonate fuel cell power plants. 
Quarterly technical progress report, May-July 1984, 10:27833 
(R;US) 

Development of a hot gas cleanup system for integrated coal 
gasification/molten carbonate fuel cell power plants. 
Quarterly progress report, April 1-June 30, 1984, 10:27834 
(R;US) 

Fourth annual contractors’ meeting on contaminant control in 
hot coal-derived gas streams: proceedings, 10:26591 (R;US) 

Trace contaminant removal from hot coal gas for molten 
carbonate fuel cell application. Quarterly technical progress 
report No. 5, October-December 1984, 10:27835 (R;US) 

Performance 
A homogeneous/ erate model for molten carbonate fuel 
cell cathodes, 10:27841 (J;US) 
Seals 
Molten carbonate fuel cell separator, 10:27842 (P;US) 
MOLTEN SALT COOLANTS 
See MOLTEN SALTS 
MOLTEN SALTS 
Bench-Scale Experiments 

Development of a hot gas cleanup system for integrated coal 
gasification/molten carbonate fuel cell power plants. 
Quarterly technical progress report, May-July 1984, 10:27833 
(R;US) 

Sorptive Properties 

Development of a hot gas cleanup system for integrated coal 
gasification/molten carbonate fuel cell power plants. 
Quarterly technical progress report, August-November 1984, 
10:27832 (R;US) 


Development of a hot gas cleanup system for integrated coal 
gasification/molten carbonate fuel cell power plants. 
Quarterly technical progress report, May-July 1984, 10:27833 
(R;US) 

MOLYBDATES 
ific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Lattice Parameters 

Structure of y-bismuth molybdate, BieMoOe, by powder 

neutron diffraction, 10:28145 (J;DK) 
MOLYBDENUM 
Catalytic Effects 

Catalysis, 10:28215 (RA;US) 

Catalyst deactivation in direct coal liquefaction: a comparative 
study of Wilsonville runs, 10:26623 (R;US) 

New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, October-December 
1984, 10:26602 (R;US) 

Novel catalytic methods for heteroatom removal in coal liquids 
upgrading. Quarterly report No. 6, December 1, 1984-Marich 

1, 1985, 10:26603 (R;US) 
Spectroscopy 


Direct determination of metals in organic matrices by 
inductively coupled plasma-atomic emission spectrometry 
(ICP-AES), 10:28205 (R;US) 

Levels 

Adsorbate-induced shifts of electronic surface states: Cs on the 
(100) faces of tungsten, molybdenum, and tantalum, 10:28050 
G;US) 

Physical Radiation Effects 

Study of distribution of dislocation fixing points in 
molybdenum irradiated with electrons by an amplitude 
dependence of internal friction, 10:28035 (RA;SU;In Russian) 

Roughness 
Catalysis, 10:28215 (RA;US) 
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Properties 
Adsorbate-induced shifts of electronic surface states: Cs on the 


(100) faces of tungsten, molybdenum, and tantalum, 10:28059 
G;US) 


Catalysis, 10:28215 (RA;US) 
Gaseous sulfidation of pure molybdenum at 700°-950°C, 
10:28062 (J;US) 
MOLYBDENUM 92 TARGET 
Alpha Reactions 
Charged particle decay of giant resonances following inelastic 
alpha scattering at 0°, 10:29246 (RA;DE) 
MOLYBDENUM ALLOYS 
See also STAINLESS STEEL-316 
Corrosion 
Corrosion behavior of magnetron sputter-deposited (Mo /sub 
0.6/ Ru /sub 0.4/ )s2Bis and Mos2Bis amorphous metal films, 
10:28061 (J;US) 
Phase Studies 
Synthesis and properties of elevated-temperature p/m 
aluminum alloys. Annual technical report, 1 October 1983-30 
September 1984, 10:28004 (R;US) 


Properties 
Nonnoble front metallization process, 10:28043 (R;US) 
Physical Radiation Effects 
Influence of ion irradiation on the superconducting 
intermetallides of A15 structure (NbsSn, NbsSi, Vs3Si, 
NbsGe), 10:28028 (RA;SU;In Russian) 


vity 
Influence of ion irradiation on the superconducting 
intermetallides of A15 structure (NbsSn, NbsSi, V3Si, 
NbsGe), 10:28028 (RA;SU;In Russian) 
MOLYBDENUM COMPOUNDS 


See also MOLYBDATES 
MOLYBDENUM SILICIDES 
MOLYBDENUM SULFIDES 


Metal alkoxides: models for metal oxides. Alkoxide ligands in 
early transition metal organometallic chemistry, 10:28210 
(R;US) 

MOLYBDENUM SILICIDES 
Physical Radiation Effects 

Influence of ion irradiation on the superconducting 
intermetallides of A15 structure (NbsSn, NbsSi, V3Si, 
NbsGe), 10:28028 (RA;SU;In Russian) 


vity 
Influence of ion irradiation on the superconducting 
intermetallides of A15 structure (NbsSn, NbsSi, Vs3Si, 
NbsGe), 10:28028 (RA;SU;In Russian) 
MOLYBDENUM SULFIDES 
Phase 
Model for the structural transitions in Cusub(x)MoeSs, 10:28185 
(R;IT) 
Structural Models 
Model for the structural transitions in Cusub(x)MoeSs, 10:28185 


(R;IT) 
MONITORED RETRIEVABLE STORAGE 
ive Evaluations 
A systems evaluation model for selecting spent nuclear fuel 
storage concepts, 10:26844 (BA;US) 
Selection 


Siting of an MRS facility: identification of a geographic region 
that reduces transportation requirements, 10:26910 (R;US) 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONTANA 
Power Systems 
Federal interagency Colstrip transmission corridor analysis, 
10:27378 (R;US) 
Wind Power 
Regional Wind Energy Assessment Program progress report, 
October 1983-September 1984. Appendix. Wind statistics 
summaries, 10:27342 (R;US) 


Regional Wind Energy Assessment Program. 
October 1983-September 1984, 10:27337 (R;US) 
MONTE CARLO METHOD 
First collision source method for coupling Monte Carlo and 
discrete ordinates for localized source problems, 10:29353 
(R;US) 
Introduction to Monte-Carlo method, 10:29342 (R;FR;In 
French) 
Monte Carlo electron/photon transport, 10:29355 (R;US) 
Monte Carlo | experiment with intelligent 
random numbers, 10:29352 (R;US) 
Historical Aspects 
Monte Carlo: in the beginning and some great expectations, 
10:29450 (R;US) 
MOON 
Space Power Reactors 
Lenser nuclear power feasibility study. Final report, 10:27442 


Bulk and thermal properties of the functional Tuffaceous Beds 
in holes USW G-1, UE-25 No. 1, and USW G-2, Yucca 
Mountain, Nevada, 10:26916 (R;US) 

MORPHOLOGY 


Effect of solidification rate on morphological stability, 
10:27079 (RA;US) 
MORTARS 
Bulk Density 
Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 
Chemical Composition 
Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 
Strength 


Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

Ductility 

Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

Permeability 

Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

Phase Studies 

Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 


Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

Thermal Conductivity 

Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

Young Modulus 

Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

MOS TRANSISTORS 
Metal Oxide Silicon transistors. 
Ton Implantation 

High enefgy ion implantation for C-MOS isolation N-wells 
technology: some problems related to the use of 
multicharged phosphorous ions in an industrial context, 
10:29001 (R;FR) 

Physical Radiation Effects 

A comparison of ionizing radiation and hot electron effects in 
MOS structures, 10:28634 (J;US) 

Correlating the radiation response of MOS capacitors and 
transistors, 10:28635 (J;US) 





MOUND LABORATORY 
Decommissioning 


MOUND LABORATORY 
Decommissioning 


MRC-Mound Decontamination and Decommissioning Safety 
Program: problems and solutions, 10:26963 (R;US) 
Decontamination 
MRC-Mound Decontamination and Decommissioning Safety 
Program: problems and solutions, 10:26963 (R;US) 
Radiation Monitoring 
Environmental monitoring at Mound: 1984 report, 10:28739 
(R;US) 
MR-2 MOSCOW REACTOR 
See RPT REACTOR 
MULTI-PHOTON PROCESSES 
Meetings 
Beitiphoton processes: conference proceedings, 10:29003 


Monte Carlo simulation of multiple production at high energy 
hadron collisions, 10:29144 (R;SU;In Russian) 
MULTIVARIATE ANALYSIS 
Performance Testing 
Robustness of the ANOVA model in environmental 
monitoring applications. Final report (ANOVA), 10:28761 
(R;US) 


MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MULTIWIRE IONIZATION CHAMBERS 
Design 


High-density avalanche chamber for positron emission 
tomography, 10:28584 (R;CH) 

Target-detecting part of the installation for studying the space 
parity nonconservation in the 'B(n,a)’Li reaction, 10:28609 
(R;SU;In Russian) 

MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 
Gases 

Use of TMAE in a multistep proportional chamber for 
Cherenkov Ring Imaging and other applications, 10:28587 
(R;CH) 

Photocathodes 

Coupling of a BaF: scintillator to a TMAE photocathode and 

a low-pressure wire chamber, 10:28586 (R;CH) 
Counters 


Coupling of a BaF: scintillator to a TMAE photocathode and 
a low-pressure wire chamber, 10:28586 (R;CH) 
Spatial Resolution 
Study of the characteristics of multiwire p: i 
chambers using cathode data read-out, 10:28600 (R;SU;In 
Russian) 


Two-coordinate proportional chamber with 1-mm signal wire 
gap for the HYPERON spectrometer, 10:28615 (R;SU;In 
Russian) 

Time Resolution 

Study of the characteristics of multiwire proportional 
chambers using cathode data read-out, 10:28600 (R;SU;In 
Russian) 

Uses 

Use of TMAE in a multistep proportional chamber for 

Chesenhov Ring Imaging and other applications, 10:28587 


See PUBLIC BUILDINGS 
MUNICIPAL WASTES 
Energy Recovery 
Overview of Energy from Municipal Solid Waste (ESW) 
technology; ESW activity in Iowa and surrounding states, 
10:27973 (R;US) 
Materials Recovery 
Overview of Energy from Municipal Solid Waste (ESW) 
technology; ESW activity in Iowa and surrounding states, 
10:27973 (R;US) 
Waste Disposal 
Draft Environmental Impact Statement for the proposed 
resource recovery program at the Brooklyn Navy Yard. 


ERA-10/15 / 2128 


Volume IV. Technical appendices B and E through P, 
10:28771 (R;US) 

Draft Environmental Impact Statement for the proposed 
resource recovery program at the Brooklyn Navy Yard. 
Volume I. Technical appendices. Appendix A, 10:28769 
(R;US) 

MUON NEUTRINOS 
Mass 

Feasibility of a new direct measurement of the muon-neutrino 

mass, 10:29094 (J;US) 
MUON PAIRS 
Pair Production 

Investigation of the process e* e~ ->* p~ y, 10:29065 (R;DE) 

Some recent results from the MAC detector at PEP, 10:29098 
(J;US) 

MUON PROBES 
Uses 

Use of muons beams in material science, 10:29381 (R;FR;In 

French) 
MUON REACTIONS 
Capture 

Muon capture in hydrogen, 10:29053 (R;FR) 

Muon-electron universality and PCAC in muon capture in 
hydrogen, 10:29058 (R;CH) 

MUONIC MOLECULES 


Calculation of neutron detection efficiency in the experiments 
on the study of synthesis reactions ttsub(u) — *He+2n+p- 
and dtsub() — ‘He + n + p”, 10:29232 (R;SU;In Russian) 

MUON-NUCLEON INTERACTIONS 
Deep Inelastic Scattering 

Study of the F2 structure function by muon deep inelastic 

scattering on carbon target, 10:29072 (R;FR;In French) 
MUONS 
Particle Production 

Some recent results from the MAC detector at PEP, 10:29098 
(J;US) 

Weak Particle Decay 

Effects of CP violation in SU(2)/sub L/ x SU(2)/sub R/ x 
U(1) electroweak models, 10:29172 (R;US) 

MUSEUMS 
See EDUCATIONAL FACILITIES 
MUSSELS 
Radionuclide Kinetics 

Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 

MWPC 

See MULTIWIRE PROPORTIONAL CHAMBERS 
MX DEVICES 

See MFTF DEVICES 


N-1470 RESONANCES 
Mass 
Center of mass motion in the Bag Model and Roper resonance, 
10:29124 (R;PL) 
NACSSC 
Separated sector cyclotron of the National Accelerator Centre, 
Faure, Republic of South Africa. 


Maximum magnetic and electrostatic field requirements for 
injection and extraction components of the SSC, 10:28563 
(R;ZA) 

Septum Magnets 

Comparison of calculated and measured results for the cooling 
of a prototype single turn of the second septum magnet 
(SPM2) in the SSC, 10:28562 (R;ZA) 

Design considerations for the second septum magnet (SPM2) 
of the separated sector cyclotron (SSC), 10:28564 (R;ZA) 
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NAI DETECTORS 
Corrections 


Corrections of nuclear interaction in detection of light nuclei 
by a Nal crystal, 10:28614 (R;SU;In Russian) 
Energy Losses 
Corrections of nuclear interaction in detection of light nuclei 
by a Nal crystal, 10:28614 (R;SU;In Russian) 


Improved method for the stabilization of NaI-photomultiplier 
gamma detectors against thermal and other drift, 10:28580 
(R;US) 

NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 


NAPHTHA 
Boiling point range 0-204°C. 
Inventories 


[Great Plains Gasification Associates] ly technical 
progress report, Ist quarter 1985, 10:26563 (R;US) 
NAPHTHALENE 
Chemical Reaction Kinetics 
Catalysis, 10:28215 (RA;US) 


Crystal Structure 
Chemical physics, 10:28046 (RA;US) 


New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, October-December 
1984, 10:26602 (R;US) 

Lattice Parameters 
Chemical physics, 10:28046 (RA;US) 
NAPHTHALIC ACID 
See PHTHALIC ACID 
NAPHTHOLS 

Absorption Spectra 

Picosecond studies of excited state proton transfer reactions, 
10:28214 (R;US) 

Excited States 

Picosecond studies of excited state proton transfer reactions, 
10:28214 (R;US) 

Membrane Transport 
Studies of the effect of toxic coal particles on model membrane 

systems, 10:26750 (R;US) 

Proton Transport 
Picosecond studies of excited state proton transfer reactions, 

10:28214 (R;US) 


Solubility 
Studies of the effect of toxic coal particles on model membrane 
systems, 10:26750 (R;US) 
NAPHTHOLS-ALPHA 
See NAPHTHOLS 
NAPHTHOLS-BETA 
See NAPHTHOLS 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENERGY SECURITY CORPORATION 
See SYNTHETIC FUELS CORPORATION 
NATIONAL ENVIRONMENTAL POLICY ACT 
Recommendations 
American Indian Religious Freedom Act: guidance for 
compliance by federal agencies, 10:27754 (R;US) 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SECURITY 
Construction 
S.911: a bill to authorize appropriations for the Department of 
Energy for national security programs for fiscal year 1986 
and fiscal year 1987, and for other purposes. Introduced in 
the Senate of the United States, Ninety-Ninth Congress, 
First Session, April 16, 1985, 10:28673 (B;US) 


Programs 
S.911: a bill to authorize appropriations for the Department of 
Energy for national security programs for fiscal year 1986 
and fiscal year 1987, and for other purposes. Introduced in 
the Senate of the United States, Ninety-Ninth Congress, 
First Session, April 16, 1985, 10:28673 (B;US) 
NATURAL ACTIVITY 
See NATURAL RADIOACTIVITY 


NATURAL DRAFT COOLING TOWERS 
Safety 


Influence of the wind direction on the safety of natural draft 
cooling towers in field arrangement, 10:27363 (RA;DE;In 
German) 

Wind Loads 

Influence of the wind direction on the safety of natural draft 

cooling towers in field arrangement, 10:27363 (RA;DE;In 


Electric Power Monthly, September 1984, 10:27787 (R;US) 
Cost 
Electric Power Monthly, September 1984, 10:27787 (R;US) 
Environmental Impacts 
Environmental concerns related to natural gas vehicles, 
10:28000 (R;US) 
State of knowledge of environmental concerns related to 
natural-gas-fueled vehicles, 10:27999 (R;US) 
Fuel 
Natural Gas Monthly, March 1985 (Contains glossary), 
10:26807 (R;US) 
Market 
Where is the load going, 10:26806 (R;US) 


Natural Gas Monthly, March 1985 (Contains glossary), 
10:26807 (R;US) 
Natural gas price increases in Detroit, 10:26808 (R;US) 


Trace contaminants challenge synfuels acid gas removal, 

10:27016 (J;US) 
Production 

Estimating production of conventional oil and gas: a review of 
assumptions and approach. 1981 annual technical report, 
10:26771 (R;US) 

Gulf of Mexico summary report. Outer Continental Shelf oil 
and gas activities in the Gulf of Mexico and their onshore 
impacts, 10:26776 (R;US) 

Middle East oil and gas, 10:26774 (R;US) 

Natural Gas Monthly, March 1985 (Contains glossary), 
10:26807 (R;US) 

Outer Continental Shelf Oil and Gas Leasing and Production 
Program. Annual report, fiscal year 1984, 10:26778 (R;US) 

Reserves 

Bering Sea summary report. Outer Continental Shelf oil and 
gas activities in the Bering Sea and their onshore impacts, 
10:26777 (R;US) 

Gulf of Mexico summary report. Outer Continental Shelf oil 
and gas activities in the Gulf of Mexico and their onshore 
impacts, 10:26776 (R;US) 

Middle East oil and gas, 10:26774 (R;US) 

Outer Continental Shelf Oil and Gas Leasing and Production 
Program. Annual report, fiscal year 1984, 10:26778 (R;US) 

Resource Conservation 

Legal report of oil and gas conservation activities, 10:26789 

(R;US) 
Safety 

Environmental concerns related to natural gas vehicles, 
10:28000 (R;US) 

State of knowledge of environmental concerns related to 
natural-gas-fueled vehicles, 10:27999 (R;US) 


Natural Gas Monthly, March 1985 (Contains glossary), 
10:26807 (R;US) 
Natural gas price increases in Detroit, 10:26808 (R;US) 
Underground Storage 
Foam-protected natural-gas storage reservoirs, 10:26810 
(BA;US) 
Natural Gas Monthly, March 1985 (Contains glossary), 
10:26807 (R;US) 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
See also NATURAL GAS FIELDS 





TGAS: the Tight Gas Analysis System. Volume Three. System 
implementation. Final report (In low permeability 
formations), 10:26796 (R;US) 

TGAS: the Tight Gas Analysis System. Volume Four. User's 
guide. Final report (In low permeability formations), 
10:26797 (R;US) 

Economic Analysis 

TGAS: the Tight Gas Analysis System. Volume One. 
Overview (In low permeability formations), 10:26798 (R;US) 

TGAS: the Tight Gas Analysis System. Volume Two. 
Methodology. Final report (In low permeability formations), 
10:26799 (R;US) 


Gulf of Mexico summary report. Outer Continental Shelf oil 
and gas activities in the Gulf of Mexico and their onshore 
impacts, 10:26776 (R;US) 


Bering Sea summary report. Outer Continental Shelf oil and 
gas activities in the Bering Sea and their onshore impacts, 
10:26777 (R;US) 

Geology report: proposed North Atlantic OCS oil and gas 
lease sale 96, 10:26775 (R;US) 

Gulf of Mexico summary report. Outer Continental Shelf oil 
and gas activities in the Gulf of Mexico and their onshore 
impacts, 10:26776 (R;US) 

Information 

TGAS: the Tight Gas Analysis System. Volume One. 
Overview (In low permeability formations), 10:26798 (R;US) 

TGAS: the Tight Gas Analysis System. Volume Two. 
Methodology. Final report (In low permeability formations), 
10:26799 (R;US) 

TGAS: the Tight Gas Analysis System. Volume Three. System 

tation. Final report (In low permeability 
formations), 10:26796 (R;US) 
Leasing 

Bering Sea summary report. Outer Continental Shelf oil and 
gas activities in the Bering Sea and their onshore impacts, 
10:26777 (R;US) 

Final environmental i statement: proposed St. George 
Basin Sale 89. Volume II, 10:26782 (R;US) 

Final environmental im statement: 

Basin Sale 89. Volume I, 10:26781 (R;US) 

Geology report: proposed North Atlantic OCS oil and gas 
lease sale 96, 10:26775 (R;US) 

Gulf of Mexico summary report. Outer Continental Shelf oil 
and gas activities in the Gulf of Mexico and their onshore 
impacts, 10:26776 (R;US) 

Oilspill risk analysis for the Gulf of Alaska/Cook Inlet lease 
offering (October 1984), 10:26786 (R;US) 

Oilspill risk analysis for the Southern California lease offering 
(February 1984), 10:26785 (R;US) 

Outer Continental Shelf Oil and Gas and Production 
Program. Annual report, fiscal year 1984, 10:26778 (R;US) 

Permeability 

Characterization of polymer fracturing fluid systems, 10:26803 
(RA;US) 

Formation damage due to hydraulic fracturing fluids, 10:26802 
(RA;US) 

Resource Assessment 

Bering Sea summary report. Outer Continental Shelf oil and 
gas activities in the Bering Sea and their onshore impacts, 

10:26777 (R;US) 

Gulf of Mexico summary report. Outer Continental Shelf oil 
and gas activities in the Gulf of Mexico and their onshore 
impacts, 10:26776 (R;US) 

Outer Continental Shelf Oil and Gas and Production 
Program. Annual report, fiscal year 1984, 10:26778 (R;US) 

TGAS: the Tight Gas Analysis System. Volume One. 
Overview (In low permeability formations), 10:26798 (R;US) 

TGAS: the Tight Gas Analysis System. Volume Two. 
Methodology. Final report (In low permeability formations), 

10:26799 (R;US) 
Resource Development 

TGAS: the Tight Gas Analysis System. Volume One. 

Overview (In low permeability formations), 10:26798 (R;US) 


St. George 
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TGAS: the Tight Gas Analysis System. Volume Two. 
Methodology. Final report (In low permeability formations), 
10:26799 (R;US) 

NATURAL GAS FIELDS 
Computerized Simulation 

EFP basic reservoir simulation model. Code structure 

proposal, 10:26767 (R;DK) 
Data Acquisition 

Petroleum Data System. Final report, May 15, 1984-May 14, 

1985, 10:26762 (R;US) 
Field Production Equipment 

Costs and indexes for domestic oil and gas field equipment and 

production operations, 1984, 10:26764 (R;US) 
Operating Cost 
Costs and indexes for domestic oil and gas field equipment and 
production operations, 1984, 10:26764 (R;US) 
NATURAL GAS INDUSTRY 
t 
Where is the load going, 10:26806 (R;US) 
Offshore Operations 

Accidents connected with federal oil and gas operations on the 
Outer Continental Shelf, Gulf of Mexico. Volume 2. Report 
for January 1980-June 1984, 10:26770 (R;US) 

NATURAL GAS WELLS 
Hydraulic 


Fracturing 
Characterization of polymer fracturing fluid systems, 10:26803 
(RA;US) 
Formation damage due to hydraulic fracturing fluids, 10:26802 
(RA;US) 
NATURAL RADIOACTIVITY 
For unspecified naturally occurring radioisotopes only; not for 
BACKGROUND RADIATION. 
Radiation exposure of the UK population - 1984 review, 
10:26751 (R;GB) 
NAVAL PETROLEUM RESERVE 
Windfall Profits Tax 
Collection of Windfall Profit Tax for crude oil sales at the 
Naval Petroleum Reserves in California (Elk Hills, 
California), 10:29576 (R;US) 
NEBRASKA 
Energy Conservation 
Narrative highlights of Nebraska's supplemental state energy 
conservation plan, October 1977-September 1982, 10:27774 
(R;US) 
NEBULAE 
See also PLANETARY NEBULAE 
Accretion Disks 
Circumstellar dust disks around young stars, 10:28977 (R;US) 
Infrared Spectra 
Circumstellar dust disks around young stars, 10:28977 (R;US) 
Photoionization structure of the Orion Nebula, 10:28974 
(R;US) 
Nucleosynthesis 
Bipolar ejection of matter from hot stars, 10:28953 (R;MX) 
NEGATIVE IONS 
See ANIONS 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEMATODES 
Animal Growth 
Mass-scaled rates of respiration and intrinsic growth in very 
small invertebrates, 10:28748 (J;DE) 
Respiration 
Mass-scaled rates of respiration and intrinsic oom in very 
small invertebrates, 10:28748 (J;DE) 
NEODYMIUM 
Hydration 
Chemical physics, 10:28046 (RA;US) 
NEODYMIUM 142 
Energy Levels 
Nuclear data sheets for A = 142, 10:29274 (J;US) 
Energy-Level Transitions 


Nuclear data sheets for A = 142, 10:29274 (J;US) 
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NEON 
Solid neon sources for plasmas and x-ray lasers, 10:29556 
(R;US) 
NEON 20 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
istics of angular momentum relaxation in Ne + 
188Er collisions at 13.5 MeV/u, 10:29280 (RA;DE) 
Fusion Reactions 
Search for non-equilibrium effects in Ne + **Mg reactions 
below 10 MeV/A, 10:29245 (RA;DE) 
Precompound-Nucleus Emission 
Preequilibrium neutron emission in central peripheral heavy- 
ion collisions, 10:29279 (RA;DE) 
Quasi-Fission 
Preequilibrium neutron emission in central peripheral heavy- 
ion collisions, 10:29279 (RA;DE) 
NEON 20 TARGET 
Neutrino 


Reactions 
Obeervetion of EMC-effect in anti vNe-interactions, 10:29247 


Fluorescence 
Rotational resolution of the NeBr2 B—X 10—0 transition, 
10:29024 (J;US) 
Rotational States 
Rotational resolution of the NeBr2 B—X 10—0 transition, 
10:29024 (J;US) 
NEON IONS 
Tonization 
International bulletin on atomic and molecular data for fusion. 
No. 25, 10:29582 (R;XA) 
NEOPLASMS 
See also LEUKEMIA 
MELANOMAS 


Diagnosis ; 
Will neutron radiography be of help in perisurgery diagnosis of 
bone tumours, 10:28802 (RA;CS;In Czech) 
Disease Incidence 
Mortality study of men exposed to elemental mercury, 
10:28894 (J;US) 


Radioinduction 
Toxicity of thorium cycle nuclides, 10:26965 (RA;US) 
A 


See NATIONAL ENVIRONMENTAL POLICY ACT 


Evaluation of radionuclide geochemical information developed 
by DOE high-level nuclear waste repository site projects. 
Annual progress report for October 1983-September 1984, 
10:26901 (R;US) 

Valence 
Valence effects on the sorption of nuclides on rocks and 
minerals. II, 10:26900 (R;US) 
NEPTUNIUM 237 
Tissue Distribution 
Metabolism and toxicity of neptunium, 10:28885 (TG;AU) 
NEPTUNIUM 237 TARGET 
Neutron Reactions 


Study of fission mechanism with the reactions *°Th, ***Pa, 
235, 7Np(n,f) and **Cf(sf), 10:29294 (R;FR;In French) 


ynamics of actinide perovskite-type oxides. II. 
Enthalpy of formation of CasUOs, SrsUOs, BasUOcz, 
SrsNpOsz, and BasNpOs, 10:28248 (J;GB) 
Structural 
Thermodynamics of actinide perovskite-type oxides. II. 
Enthalpy of formation of CasUO¢, Sr3UO¢, BasUO«, 
SrsNpOz, and BasNpOg, 10:28248 (J;GB) 
NERVE CELLS 
Growth 
Chromosomal locations of the human and mouse genes for 
precursors of epi growth factor and the 8 subunit of 
nerve growth factor, 10:28786 (J;US) 


Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 


Simulation of automatic control of MFTF-B neutral beams, 
10:29553 (R;US) 
NEUTRAL PARTICLES 
Particle Identification 
Radiative detection of neutral particles produced in e* e~ 
collisions, 10:29130 (R;SU) 
Production 


Particle 
Radiative detection of neutral particles produced in e* e~ 
collisions, 10:29130 (R;SU) 
NEUTRAL-PARTICLE TRANSPORT 


See also NEUTRON TRANSPORT 
PHOTON TRANSPORT 


Discrete Ordinate Method 
First collision source method for coupling Monte Carlo and 
— ee ee 
;US) 
Monte Carlo Method 
First collision source method for coupling Monte Carlo and 
ee 10:29353 
;US) 


How many neutrinos, 10:29085 (R;FR;In French) 
Drift Chambers 
Search for neutrino oscillations at the Brookhaven AGS, 
10:29051 (R;US) 
Liquid Scintillation Detectors 
Search for neutrino oscillations at the Brookhaven AGS, 
10:29051 (R;US) 
NEUTRINO OSCILLATION 
Resonant neutrino activation and neutrino oscillations, 
10:29165 (J;US) 
Search for neutrino oscillations at the Brookhaven AGS, 
10:29051 (R;US) 
Limiting Values 
Limitations on neutrino oscillation parameters according to 
data of scattering in the IHEP neutrino beams, 
10:29076 (R;SU;In Russian) 
NEUTRINO REACTIONS 
Activation Analysis 
Resonant neutrino activation and neutrino oscillations, 
10:29165 (J;US) 
Deep Inelastic Scattering 
Observation of EMC-effect in anti vNe-interactions, 10:29247 
(TJ;DE) 
Particle 


Production 
Inclusive charged hadron spectra in vA and approximately vA 
interactions at Esub(approximately v) <= 30 GeV, 10:29075 
(R;SU) 
NEUTRINO-MESON INTERACTIONS 
Exclusive neutrino production of pseudoscalar mesons in 
neutral currents, 10:29129 (R;SU) 
NEUTRINO-PROTON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
Elastic Scattering 
Two-particle lepton-nucleon processes in dual QCD approach, 
10:29127 (R;SU;In Russian) 
Particle Production 
Exclusive neutrino production of pseudoscalar mesons in 
neutral currents, 10:29129 (R;SU) 
Quasi-Elastic Scattering 
Two-particle lepton-nucleon processes in dual QCD approach, 
10:29127 (R;SU;In Russian) 
NEUTRINOS 


See also ANTINEUTRINOS 
MUON NEUTRINOS 


How many neutrinos, 10:29085 (R;FR;In French) 
Mass 


Matter-antimatter oscillations and neutrino mass, 10:29163 
G;US) 
NEUTRON ACTIVATION ANALYSIS 
See ACTIVATION ANALYSIS 





NEUTRON ACTIVATION ANALYSIS 
Mass 


NEUTRON REACTIONS 
NEUTRON BEAMS 
Spatial Dose Distributions 
Radiation field characteristics of U-120 M cyclotron neutron 
beam at UJF Rez, 10:28468 (RA;CS;In Czech) 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DETECTION 
Efficiency 
Calculation of neutron detection efficiency in the experiments 
on the study of synthesis reactions ) — *He+2n+p- 
and dtsub(z) + ‘He + n + p™, 10:29232 (R;SU;In Russian) 
Solid Scintillation Detectors 
Specific features of scintillator emission in intense pulsed 
neutron and gamma fields, 10:28598 (R;SU;In Russian) 
NEUTRON DIFFRACTOMETERS 
He-3 Counters 
Small-angle neutron scattering installation based on time-of- 
flight method on IBR-2 reactor, 10:28645 (R;SU;In Russian) 
NEUTRON DIFFUSION EQUATION 
Two-Dimensional Calculations 
Generalized bias operator method. Application in two 
dimensional diffusion calculation, 10:27458 (RA;IL) 
NEUTRON DOSIMETRY 
Proportional Counters 
Determination of dosimetric of mixed neutron- 
gamma fields, 10:29366 (RA;CS;In Czech) 
NEUTRON EMISSION 
Standardization 
International comparison of neutron source emission using 
manganese bath method, 10:29374 (RA;CS;In Czech) 
NEUTRON EVAPORATION 
See NEUTRON EMISSION 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON RADIOGRAPHY 
Nuclear techniques for industrial bulk material assay, 10:28316 
(RA;IL) 
NEUTRON REACTIONS 
Capture 
Burn-up cross sections of *'Cr, Fe, ®©Zn, *Rb, *Ru, 
10:26979 (R;US) 
Capture in the 1.15-keV iron resonance, 10:29248 (R;US) 
Stellar neutron capture rates of sup(148,149,150)Sm, 10:29271 
(R;DE) 
Cross Sections 


Evaluated nuclear-data file for niobium, 10:29262 (R;US) 
Nuclear data activities in India. Progress report, January 1983- 
June 1984, 10:29213 (R;IN) 
Fission 
Study of fission mechanism with the reactions °Th, 7**Pa, 
35, 27Np(n,f) and **Cf(sf), 10:29294 (R;FR;In French) 
NEUTRON SOURCES 
Excludes reactors even when used as neutron sources. 
Diode Tubes 
Magnetically insulated diode for generating pulsed neutron and 
gamma ray emissions, 10:26982 (P;US) 


Scientific opportunities with advanced facilities for neutron 
scattering, 10:29343 (R;US) 
Neutron Flux 
Scientific ities with advanced facilities for neutron 
scattering, 10:29343 (R;US) 
Neutron Spectra 
Determination of the neutron energy straggling of the 14 MeV 
neutron generator, 10:28546 (RA;IL) 
Performance 
J-15 neutron generator, 10:28545 (RA;CS;In Czech) 
IN SPECTROMETERS 
Multi-Channel Analyzers 
Independent multi-channel analyzer with the color display and 
microcomputer in the CAMAC standard, 10:28613 (R;SU;In 
Russian) 
Performance 
Neutron beam vertical divergence effect on the tw: 
spectrometer characteristics, 10:28612 (R;SU;In Russian) 
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Time-of-Flight Method 
Neutron beam vertical divergence effect on the two-crystal 
spectrometer characteristics, 10:28612 (R;SU;In Russian) 
NEUTRON THERAPY 
Neutron Sources 
Neutron generator target study and realization for medical 
cyclotron using proton reactions on lithium deuteride, 
10:28494 (R;FR;In French) 
NEUTRON TRANSPORT 
Fast neutron passage through layers, 10:29345 (RA;CS;In 
Czech) 
Group Constants 
GRUKON program. Part 4. Calculation of the cross section 
resonance self-shielding factors, 10:29344 (R;SU;In Russian) 
Monte Carlo Method 
EPFL (Swiss) fusion-fission hybrid experiment. Progress 
No. 10, March 1-July 31, 1984, 10:29539 (R;US) 
Nuclear Data Collections 
Nuclear data for MCNP, 10:29351 (R;US) 
Self-Shielding 
GRUKON program. Part 4. Calculation of the cross section 
resonance self-shielding factors, 10:29344 (R;SU;In Russian) 
NEUTRON TRANSPORT THEORY 
Discrete Ordinate Method 
Monte Carlo and discrete ordinates calculations of 14-MeV 
neutrons streaming through a stainless-steel duct (L/D = 
4.6): comparison with experiment, 10:29531 (R;US) 
Eigenvalues 
Monte Carlo calculations of the effective density factor (delta 
eigenvalue), 10:27459 (RA;IL) 
Boundary Conditions 


Neutron conservation and boundary conditions in the Psub(N) 
approximation for bare critical slabs, 10:29348 (RA;IL) 
Monte Carlo Method 
Monte Carlo and discrete ordinates calculations of 14-MeV 
neutrons streaming through a stainless-steel duct (L/D = 
4.6): comparison with experiment, 10:29531 (R;US) 
NEUTRON-ANTINEUTRON INTERACTIONS 
Oscillations 
Matter-antimatter oscillations and neutrino mass, 10:29163 
(J;US) 
NEUTRON-RICH ISOTOPES 
Particle Discrimination 
Estimation of cross sections of hypotetical *no, }°Hea, Lis 
nuclei production in the framework of fast fragmentation 
model, 10:29225 (R;SU;In Russian) 
NEUTRONS 
See also FAST NEUTRONS 
POLYNEUTRONS 
Attenuation 
Effect of neutron source spectrum on optimal shield 
composition and performance, 10:29349 (RA;IL) 
Electric Dipole Moments 
Effects of CP violation in SU(2)/sub L/ x SU(2)/sub R/ x 
U(1) electroweak models, 10:29172 (R;US) 
Radiation Streaming 
Monte Carlo and discrete ordinates calculations of 14-MeV 
neutrons streaming through a stainless-steel duct (L/D = 
4.6): comparison with experiment, 10:29531 (R;US) 
NEVADA 
Oil Shale Deposits 
Results of oil-shale investigations in northeastern Nevada, 
10:26813 (R;US) 
Wind Power 
Regional Wind Energy Assessment Program progress report, 
October 1983-September 1984. Appendix. Wind statistics 
summaries, 10:27342 (R;US) 
Regional Wind Energy Assessment Program. Progress report, 
October 1983-September 1984, 10:27337 (R;US) 
NEW HAMPSHIRE 
Geology 
Bedrock geology of the Brattleboro quadrangle, Vermont-New 
Hampshire, 10:28909 (R;US) 
NEW MEXICO 
See also JEMEZ MOUNTAINS 
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Demonstration Programs 
Identification of New Mexico renewable energy/conservation 
demonstration projects. Final report, 10:27803 (R;US) 
Energy Conservation 
Identification of New Mexico renewable energy/conservation 
demonstration projects. Final report, 10:27803 (R;US) 
Renewable Energy Sources 
Identification of New Mexico renewable energy/conservation 
demonstration projects. Final report, 10:27803 (R;US) 
NEW YORK 
Water Resources 
Water resources investigations in New York, 1980, 10:28764 
(R;US) 
NEWTON MECHANICS 
See CLASSICAL MECHANICS 
NICKEL 
Catalytic Effects 
Catalyst deactivation in direct coal liquefaction: a comparative 
study of Wilsonville runs, 10:26623 (R;US) 
New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, October-December 
1984, 10:26602 (R;US) 
Novel catalytic methods for heteroatom removal in coal liquids 
upgrading. Quarterly report No. 6, December 1, 1984-March 
1, 1985, 10:26603 (R;US) 


Effect of different deposition conditions on some mechanical 
properties of nickel coatings from sulfamate baths, 10:28082 
(TJ;US) 


Spectroscopy 

Direct determination of metals in organic matrices by 
inductively coupled plasma-atomic emission spectrometry 
(ICP-AES), 10:28205 (R;US) 

Preparation of immission dust samples for the analysis of toxic 
substances in dust by atomic emission spectroscopy with 
inductively coupled plasma, 10:28700 (R;DE;In German) 

Erosion 

Erosion tests of materials by energetic particle beams, 10:29533 
(R;US) 

Gas Tungsten-Arc Welding 


Effects of residual stresses and distortion on the nickel 200 and- 


stainless steel 304 weldments, 10:28055 (R;US) 
Physica! Radiation Effects 

Comparison of measured and calculated helium production in 
nickel using newly evaluated neutron cross sections for Ni, 
10:28066 (J;NL) 

Defect production and recovery in fcc metals irradiated at 4.2 
K, 10:28056 (R;US) 

Study of thermoelastic stresses arising in nickel under pulsed 
irradiation by high-energy electrons, 10:28034 (RA;SU;In 
Russian) 


Theoretical conclusions based on the polarographic study of 
organic additives to nickel baths, 10:28232 (TJ;US) 
Extraction 


Separations chemistry, 10:28169 (RA;US) 


ive Properties 

Question of the nature of the bond in the chemisorption of 
hydrogen on transition metals, 10:28083 (TJ;US) 

Trace contaminant removal from hot coal gas for molten 
carbonate fuel cell application. Quarterly technical progress 
report No. 5, October-December 1984, 10:27835 (R;US) 

Surface Area 

Trace contaminant removal from hot coal gas for molten 
carbonate fuel cell application. Quarterly technical progress 
report No. 5, October-December 1984, 10:27835 (R;US) 


Separations chemistry, 10:28169 (RA;US) 
NICKEL 58 TARGET 
Alpha Reactions 

Charged particle decay of giant resonances following inelastic 
alpha scattering at 0°, 10:29246 (RA;DE) 

Mechanism of the deep inelastic scattering of alpha particles at 
Esub(a)sup(lab) = 140 MeV, 10:29253 (RA;DE) 

Separation of the nuclear and Coulomb rainbow components 
from the elastic scattering data, 10:29257 (R;FR) 


NIOBIUM 93 TARGET 
Neutron Reactions 


Three-body versus four-body contributions in a break-up 
5®Ni, 10:29254 (RA;DE) 
Carbon 12 Reactions 
Light particle emission in '*C-induced reactions between 25 
and 84 MeV/n, 10:29256 (RA;DE) 
Carbon 14 Reactions 
One- and two-neutron transfer reactions with '*C, 10:29259 
G;NL) 
Nitrogen 14 Reactions 
Importance of sequential decay in the '*N + °*Ni reaction at 
148 MeV, 10:29255 (RA;DE) 
Proton Reactions 
Energetic protons at large angles in coincidence with y rays, 
10:29242 (RA;DE) 
NICKEL 60 TARGET 
Carbon 14 Reactions 
One- and two-neutron transfer reactions with '*C, 10:29259 
GJ;NL) 
63 


Concentration 
Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 
NICKEL ALLOYS 
See also NICKEL BASE ALLOYS 
Chemical Composition 
Long range ordered alloys modified by addition of niobium 
and cerium, 10:28064 (P;US) 
Creep 
Long range ordered alloys modified by addition of niobium 
and cerium, 10:28064 (P;US) 
Lattice Vibrations 
Vibrational properties of Nisub(x)Ptsub(1-x) alloys, 10:29037 


Physical Radiation Effects 
Mechanism and kinetics of radiation-induced segregation in Ni- 
Si alloys, 10:28081 (BA;JP) 
NICKEL BASE ALLOYS 
Chemical Composition 
Metallic glass composition (That does not embrittle upon 
annealing), 10:28063 (P;US) 


Comparative study of the behaviour of metals in geothermal 
environment, 10:27321 (R;FR;In French) 
Corrosion Resistance 
The effect of surface doping on the oxidation of chromia 
former alloys, 10:28071 (BA;US) 
Crystal Doping 
The effect of surface doping on the oxidation of chromia 
former alloys, 10:28071 (BA;US) 
Oxidation 
The effect of surface doping on the oxidation of chromia 
former alloys, 10:28071 (BA;US) 
NICKEL IONS 
Tonization 
International bulletin on atomic and molecular data for fusion. 
No. 25, 10:29582 (R;XA) 
NICKEL-IRON BATTERIES 
See IRON-NICKEL BATTERIES 
NIOBATES 
Specific compounds should be indexed by coordination of a 
descriptor in the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Physical Radiation Effects 
Influence of ionized irradiation on crystal lattice parameters of 
lithium niobate, 10:28128 (RA;SU;In Russian) 
NIOBIUM 
Surface Coating 
Structural and electronic trends in the growth of Cu 
overlayers on the Nb(110) surface, 10:28058 (J;US) 
NIOBIUM 93 TARGET 
Helium 3 Reactions 
(dp) coincidences from the elastic *He break-up on **Nb and 
197 Au, 10:29268 (RA;DE) 
Neutron Reactions 
Evaluated nuclear-data file for niobium, 10:29262 (R;US) 





i i superconducting 
intermetallides of A15 structure (NbsSn, NbsSi, VsSi, 
NbsGe), 10:28028 (RA;SU;In Russian) 


Influence of ion irradiation on the superconducting 
intermetallides of A15 structure (NbsSn, NbsSi, VsSi, 
NbsGe), 10:28028 (RA;SU;In Russian) 

SILICIDES 


lucting 
intermetallides of A15 structure (NbsSn, NbsSi, VsSi, 
NbsGe), 10:28028 (RA;SU;In Russian) 


Influence of ion irradiation on the superconducting 
intermetallides of A15 structure (NbsSn, NbsSi, VsSi, 
NbsGe), 10:28028 (RA;SU;In Russian) 


See also PETN 


Biodegradation ‘ 
Biological denitrification of nitrate wastes, 10:26861 (RA;US) 


NITRATES 


Low-level nitrate waste process development, 10:26860 
(RA;US) 
Eavironmental Transport 
Impact of nitrification on soil acidification and cation leaching 
in a red alder ecosystem, 10:28732 (J;US) 


Leaching 
Impact of nitrification on soil acidification and cation leaching 
in a red alder ecosystem, 10:28732 (J;US) 
NITRIC OXIDE 
NO. 


Gas-surface study of contaminant reactions in combustion. 
Covering the period: September 26, 1983-September 26, 
1984, 10:26659 (R;US) 

Air Pollution Abatement 
Combustor study of the deactivation of a three-way catalyst by 
lead and manganese, 10:27998 (R;US) 
Chemical Reaction Yield 
i (NO) emissions from combustion of retorted oil 
shale, 10:26815 (R;US) 
Detonations 

Static high pressure study of nitric oxide chemistry: proposed 
mechanism for nitric oxide detonation (Shock initiated 
detonation), 10:28656 (R;US) 


ic reduction of Nz by water over solid-state catalysts 
using visible light, 10:27042 (BA;US) 


Effects of water vapor on the surface chemistry of calcined 
peroxide as determined by nitrogen adsorption, 


plutonium 
10:28247 (J;US) 
Effects of inorganics and pore structure on char gasification 
kinetics. Final report, 10:26568 (R;US) 
Boiling Points 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 


Breakdown 
ere eeenene panmnere ia 0 stones 
waveguide containing an inhomogeneous longitudinally 
magnetized plasma, 10:29022 (R;US) 


Photoionization structure of the Orion Nebula, 10:28974 
(R;US) 

Variation of oxygen and nitrogen abundances in the galaxy, 
10:28979 (R;US) 


Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
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Nutritional Deficiency 
Ultrastructure evaluation of lipid-producing microalgae, 
10:28817 (RA;US) 
Raman Spectra 
Static high pressure study of nitric oxide chemistry: 
mechanism for nitric oxide detonation, 10:28656 (R;US) 


polarization of solid-state *N NMR 
powder patterns, 10:28201 (J;GB) 
NITROGEN 14 REACTIONS 
Reactions 
Importance of sequential decay in the *N + °*Ni reaction at 
148 MeV, 10:29255 (RA;DE) 
Reaction studies with particle - KX-ray coincidence 
measurements, 10:29281 (RA;DE) 
Particle Production 
Cooperative production of pions and photons as a probe for 
the dynamics of nucleus-nucleus collisions, 10:29267 
(RA;DE) 
Three-Nucleon Transfer Reactions 
Determination of the mass excess of '*7Tb, 10:29265 (R;DE;In 
German) 
NITROGEN COMPOUNDS 
See also NITRATES 


NITRIDES 
NITROGEN OXIDES 


Atmospheric Chemistry 
Nitrogen cycle: atmosphere interactions, 10:28677 (R;US) 
Photochemical Reactions 
Nitrogen cycle: atmosphere interactions, 10:28677 (R;US) 
NITROGEN DIOXIDE 
NO: 
Air Pollution Monitoring 
Pollutant emission rates from unvented infrared and convective 
gas-fired space heaters, 10:28694 (R;US) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 


See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 


Air Pollution 
Investigation of the air pollution impact in Eastern Bavaria - 
measurement results from August and September 1984, 
10:28685 (R;DE;In German) 
Air Pollution Abatement 
Speed limit and exhaust gas emissions, 10:28718 (R;DE;In 
German) 
Air Pollution Monitors 
Absolute calibration of SOz2 and NOsub(x) analyzers by 
photometric methods, 10:28686 (R;DE;In German) 
Raman Spectra 
Static high pressure study of nitric oxide c : pro 
mechanism for nitric oxide detonation, 10:28656 (R;US) 
Removal 
Technology of off-gas treatment for liquid-fed ceramic melters, 
10:26911 (R;US) 
NITROGENASE 
Enzyme Activity 
Genetic engineering of hydrogen evolution in blue-green algae, 
10:26989 (RA;US) 
NITROGENASES 
See NITROGENASE 
NITROMETHANE 
Detonations 
Shock initiation and detonation properties of homogeneous 
explosives, 10:28664 (R;US) 


Shock initiation and detonation properties of homogeneous 
explosives, 10:28664 (R;US) 
NITROUS OXIDE 
NO. 
Autoionization 
Chemical physics, 10:28046 (RA;US) 
Photoionization 


Chemical physics, 10:28046 (RA;US) 
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Raman Spectra 
Static high pressure study of nitric oxide chemistry: proposed 
mechanism for nitric oxide detonation, 10:28656 (R;US) 
Solvent Properties 
Micro-scale methods for characterization of supercritical fluid 
extraction and fractionation processes, 10:28172 (R;US) 
NMR 
See NUCLE4R MAGNETIC RESONANCE 
NMR SPECTROMETERS 
Construction 
Solid state NMR methods for coal science. Progress report, 
January 1-March 31, 1985, 10:26643 (R;US) 


Solid state NMR methods for coal science. Progress report, 
January 1-March 31, 1985, 10:26643 (R;US) 
NOISE POLLUTION ABATEMENT 
Use this term for items that involve the prevention of formation of 
pollutants at the source. 


Sound insulating enclosures, 10:28899 (R;DE;In German) 
NOISE POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 


Occupational dose reduction at nuclear power plants: 
annotated bibliography of selected readings in radiation 
protection and ALARA. Volume 2, 10:28767 (R;US) 

NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE TESTING 
Coordinated Research Programs 

Slurry steam generator program and baseline eddy current 
examination, 10:27641 (RA;US) 

Surry steam generator program and baseline eddy current 
examination, 10:27638 (RA;US) 


Integration of nondestructive examination reliability and 
fracture mechanics, 10:27639 (RA;US) 
Spatial Distribution 
Probability distribution of values measured by NDT 
techniques, 10:28318 (RA;IL) 
NONLINEAR PROBLEMS 
Boundary-Value Problems 
Attractors for the Kuramoto-Sivashinsky equations, 10:29600 
(R;US) 
Computerized Simulation 
Sensitive dependence to parameters, fat fractals, and universal 
strange attractors, 10:29599 (R;US) 
Fluctuations 
Comparison between transitions induced by random and 
periodic fluctuations, 10:29444 (J;US) 
One-Dimensional Calculations 
Attractors for the Kuramoto-Sivashinsky equations, 10:29600 
(R;US) 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NONMETALS 


See also CARBON 
HYDROGEN 
NITROGEN 
OXYGEN 
PHOSPHORUS 
SULFUR 


High-Frequency Heating 
High-frequency current application in industry for heating of 
non-metallic materials. Session 4 N.4.2, 10:27951 (R;SE) 
NONRADIOACTIVE WASTES 


See LIQUID WASTES 
SOLID WASTES 


NORTHERN IRELAND 
See UNITED KINGDOM 
NOVA FACILITY 
Programming Languages 
Praxis release notes: version 7.3, 10:29610 (R;US) 
NOVETTE FACILITY 
Reviews 
Novette target-physics experiments, 10:29562 (RA;US) 


NOVO VORONEZH-3 REACTOR 
See WWER-3 REACTOR 
NPR REACTOR 
See N-REACTOR 
N-REACTOR 
Reactor Safety 
Operations readiness review activities: N Reactor, 10:27522 
(RA;US) 
Reactor Start-Up 
Operations readiness review activities: N Reactor, 10:27522 
(RA;US) 
Temperature Monitoring 
On-line temperature sensor, 10:27490 (P;US) 
NRTS 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 
Nuclear data for MCNP, 10:29351 (R;US) 
NUCLEAR ENERGY 
Federal Expenditures 
H.R.2041: a bill to authorize appropriations to the Department 
of Energy for civilian energy programs for fiscal year 1986 
and fiscal year 1987, and for other purposes. Introduced in 
the House of Representatives, Ninety-Ninth Congress, First 
Session, April 15, 1985, 10:27770 (B;US) 
Risk Assessment 
Decree No. 83-839 of 20 September 1983 amending the 
provisions of the Insurance Code ing the Central 
Reinsurance Fund, 10:27771 (R;AT;FR) 
NUCLEAR EXPLOSIONS 
Specifically named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects 
involving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 
See also IVY PROJECT 
Electromagnetic Pulses 
Response of electrical power systems to el 
effects of nuclear detonations, 10:28665 (R;US) 
Fallout 
Development and evaluation of a fallout collector, 10:28666 
(R;US) 
Radiation Effects 
Response of electrical power systems to el 
effects of nuclear detonations, 10:28665 (R;US) 
NUCLEAR FACILITIES 


See also FUEL REPROCESSING PLANTS 
IRRADIATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 


Adversaries 
Insider adversary study for the Office of Safeguards and 
Security: US Department of Energy. Final report, 10:26970 
(R;US) 
Decommissioning 
Decommissioning of surplus facilities at ORNL, 10:26856 
(R;US) 
Seminar on decommissioning at Visby 1983, 10:27696 (R;SE;In 
Swedish) 
Decontamination 
Decommissioning of surplus facilities at ORNL, 10:26856 
(R;US) 
IAEA Safeguards 
Evaluation of the International Atomic Energy Agency 
(IAEA) Safeguards Analytical Laboratory quality assurance 
program, 10:26972 (R;US) 
Inventories 
Strategic special nuclear material inventory differences. 
Semiannual report, October 1, 1983-March 31, 1984, 
10:26968 (R;US) 





NUCLEAR FACILITIES 
Material Unaccounted For 


Material Unaccounted For 
Strategic special nuclear material inventory differences. 
Semiannual report, October 1, 1983-March 31, 1984, 
10:26968 (R;US) 
Personnel Dosimetry 
Current internal-dosimetry practices at US Department of 
Energy facilities, 10:28881 (R;US) 


Regulations 
Regulations and standards, 10:26955 (RA;US) 
Safeguards 


Potential conflict between safety and security/safeguards at 
nuclear facilities, 10:26954 (RA;US) 


ONS/NFS activities and projects, 10:26952 (RA;US) 
ONS overview, 10:26951 (RA;US) 
ONS/RC emergency activities, 10:26953 (RA;US) 
Potential conflict between safety and security/safeguards at 
nuclear facilities, 10:26954 (RA;US) 
Proceedings of the 1984 DOE nuclear reactor and facility 
safety conference. Volume I, 10:26950 (R;US) 
Readiness review at Rockwell Hanford Operations, 10:26959 
(RA;US) 
TMI-2 lessons learned: planning is the key, 10:26956 (RA;US) 
Safety Standards 
Regulations and standards, 10:26955 (RA;US) 
Security 


Potential conflict between safety and security/safeguards at 
nuclear facilities, 10:26954 (RA;US) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR MAGNETIC RESONANCE 
Quantitative analysis of coals and coal derivatives by 
CP/MAS-"C-nmr spectroscopy (Evidence that nmr 
accurately monitors total carbon signal), 10:26633 (R;US) 
NUCLEAR MATERIALS MANAGEMENT 
On-Line Measurement Systems 
Product area monitoring system (TASK-I), 10:26975 (RA;JP) 
Safeguards 
[Mission activities of New Brunswick Laboratory]. Progress 
report, October 1983-September 1984, 10:26973 (R;US) 
NUCLEAR MEDICINE 
Depth Dose Distributions 
Our experience with irradiation field analyzer by Therados, 
10:28801 (RA;CS;In Slovak) 
Dose 
Effective dose equivalent in nuclear medicine - problems of 
determination and examples of application, 10:28798 
(RA;CS;In Czech) 
Electron Dosimetry 
Clinical dosimetry of 1-50 MeV electron and photon beams, 
10:28800 (RA;CS;In Czech) 
Gamma 
Clinical of 1-50 MeV electron and photon beams, 
10:28800 Ane In Czech) 
Radiation Monitors 
Our experience with irradiation field analyzer by Therados, 
10:28801 (RA;CS;In Slovak) 
Research Programs 
Nuclear medicine progress report for quarter ending December 
31, 1984, 10:28813 (R;US) 
NUCLEAR MODELS 


See also FERMI GAS MODEL 
LIQUID DROP MODEL 
QUASIPARTICLE-PHONON MODEL 


Bag Model 
Chiral bags, skyrmions and quarks in nuclei, 10:29110 (R;FR) 
Quantum Chromodynamics 
Quark structure of nuclei, 10:29336 (R;US) 
Quarks 
From nucleons to quarks in nuclei, 10:29311 (R;FR) 
NUCLEAR MOLECULES 
Ton-Atom Collisions 
Atomic excitations in supercritical fields of giant nuclear 
systems, 10:29009 (RA;DE) 
Superheavy quasi-atoms and quantumelectrodynamics in strong 
fields, 10:29007 (RA;DE) 


Tonization 
Ionization and vacuum decay in the field of giant nuclear 
molecules, 10:29008 (RA;DE) 
Positrons 
Atomic excitations in supercritical fields of giant nuclear 
systems, 10:29009 (RA;DE) 
Ionization and vacuum decay in the field of giant nuclear 
molecules, 10:29008 (RA;DE) 
Superheavy quasi-atoms and quantumelectrodynamics in strong 
fields, 10:29007 (RA;DE) 
Quantum Electrodynamics 
Superheavy quasi-atoms and quantumelectrodynamics in strong 
fields, 10:29010 (R;DE) 
NUCLEAR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 


Nuclear Physics Preprints, 10:29223 (J;US) 
Relativistic Range 
Experiments at the Dubna synchrophasotron, 10:29219 (R;SU) 
Research Programs 
Experiments at the Dubna synchrophasotron, 10:29219 (R;SU) 
Experiments in the field of relativistic nuclear physics at the 
Dubna synchrophasotron, 10:29220 (R;SU) 
Nuclear Science Division annual report, July 1, 1981- 
September 30, 1982, 10:29221 (R;US) 
Physics Division annual review, 1 April 1983-31 March 1984, 
10:29212 (R;US) 
Research and development program 1985, 10:29216 (R;DE;In 
German) 
Research in experimental nuclear physics. Progress report, 1 
April 1984-31 March 1985, 10:29215 (R;US) 
Theoretical Physics Division annual progress report for 1983, 
10:29584 (R;IN) 
NUCLEAR POWER 
International Organizations 
International cooperation in the nuclear field. Europe and 
OCDE countries, 10:29589 (R;AT;In French) 
NUCLEAR POWER PLANTS 
Antitrust Review 
Procedures for meeting NRC antitrust responsibilities, 10:27773 
(R;US) 
Blast Effects 
Probability of exceeding the design blast pressure from 
explosions in the vicinity of nuclear generating plants, 
10:27559 (RA;IL) 
BWR Type Reactors 
Results of comparative assessment of US and foreign nuclear 
power plant dose experience and dose reduction programs, 
10:27669 (RA;US) 
Computerized Simulation 
Nuclear power plant simulation using advanced simulation 
codes through a state-of-the-art workstation, 10:27454 
(R;US) 
Control Rooms 
Design tools for computer-generated display of information to 
operators, 10:27682 (RA;US) 
Control Systems 
Opinion of experts in the assessment of reliability in nuclear 
power plant operation. Inventory and evaluation of methods, 
10:27477 (R;SE;In Swedish) 
Depressurization 
Flashing inception during rapid depressurization, 10:27558 
(RA;IL) 
Design 
Conceptual designs of pressurized fluidized bed and pulverized 
coal fired power plants, 10:27376 (J;US) 
Economics 
Requirements for new power reactor concepts, 10:27449 
(R;US) 
Fluidized Bed Reactors 
Conceptual designs of pressurized fluidized bed and pulverized 
coal fired power plants, 10:27376 (J;US) 
Fuel Cycle 
Requirements for new power reactor concepts, 10:27449 
(R;US) 
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Gas Cooled Reactors 
Results of comparative assessment of US and foreign nuclear 
power plant dose experience and dose reduction programs, 
10:27669 (RA;US) 


Applications of medical ultrasonic testing technology to the 
utility industry. Final report, 10:27471 (R;US) 
Inspection prioritization, 10:27679 (RA;US) 
Man-Machine Systems 
Opinion of experts in the assessment of reliability in nuclear 
power plant operation. Inventory and evaluation of methods, 
10:27477 (R;SE;In Swedish) 
Mechanical Structures 
Deterministic dynamic behaviour, 10:28265 (RA;DE;In 
German) 


Joint annual meeting 1983. Safety and siting problems of 
nuclear power reactors in a small country. Vol. 11, 10:27568 
(R;IL) 

Noise Pollution Control 

Occupational dose reduction at nuclear power plants: 
annotated bibliography of selected ings in radiation 
protection and ALARA. Volume 2, 10:28767 (R;US) 

Personnel 

Development of methods for nuclear power plant personnel 
qualifications and training, 10:27655 (RA;US) 

Human Reliability Data Bank: evaluation results, 10:27690 
(R;US) 

Personnel Dosimetry 

Adequacy of current systems for monitoring extremity 
exposures at nuclear power plants, 10:27667 (RA;US) 

Personnel dosimetry in nuclear power facilities, 10:27552 
(RA;CS;In Czech) 

PHWR Type Reactors 

Results of comparative assessment of US and foreign nuclear 
power plant dose experience and dose reduction programs, 
10:27669 (RA;US) 


Methods of implementing PVRC proposed piping damping for 
structural computer codes, 10:27542 (R;US) 

Report of the US Nuclear Regulatory Commission Piping 
Review Committee. Volume 5. Summary - Piping Review 
Committee conclusions and recommendations, 10:27581 
(R;US) 

Report of the US Nuclear Regulatory Commission Piping 
Review Committee. Volume 2. Evaluation of seismic 
designs: a review of seismic design requirements for Nuclear 
Power Plant Piping, 10:27580 (R;US) 

Technical considerations for flexible piping design in nuclear 
power plants, 10:27698 (R;US) 

Generation 


Licensed operating reactors. Status summary report, data as of 
February 28, 1985. Volume 9, No. 3, 10:27445 (R;US) 
Requirements for new power reactor concepts, 10:27449 
(R;US) 
PWR Type Reactors 
Results of comparative assessment of US and foreign nuclear 
power plant dose experience and dose reduction programs, 
10:27669 (RA;US) 
Radiation Doses 
Results of comparative assessment of US and foreign nuclear 
power plant dose experience and dose reduction programs, 
10:27669 (RA;US) 
Radiation Protection 
Adequacy of current systems for monitoring extremity 
exposures at nuclear power plants, 10:27667 (RA;US) 
Recommended radiological air sampling and internal 
contamination control at nuclear power plants, 10:27668 
(RA;US) 
Radioactive Effluents 
Emission of Tc-99 from nuclear facilities, 10:27480 (R;DE;In 
German) 
Radioactive Waste Management 
Disposal of low-level waste: nuclear plant sources and 
economics, 10:26864 (RA;US) 


Reactor Maintenance 

Maintenance personnel performance simulation (MAPPS) 
model: overview and evaluation efforts, 10:27658 (RA;US) 

R and M practices in commercial aviation, 10:27883 (RA;US) 

Reactor Operators 

Licensed operating reactors. Status summary report, data as of 
February 28, 1985. Volume 9, No. 3, 10:27445 (R;US) 

Specification of a Human Reliability Data Bank for conducting 
HRA segments of PRAs for nuclear power plants, 10:27691 
(R;US) 

Reactor Safety 

Application of reliability-based 
specifications, 10:27675 (RA;US) 

Design tools for computer- 
operators, 10:27682 (RA;US) 

Development of methods for nuclear power plant personnel 
qualifications and training, 10:27655 (RA;US) 

Estimation of human error ilities using licensee event 
reports, 10:27659 (RA;US) 

Evaluation of the use of judgment to estimate human 
error probabilities, 10:27656 (RA;US) 

Inspection prioritization, 10:27679 (RA;US) 

Integration of human reliability analysis into the 
risk assessment process: phase 1, 10.2762 (RA;US) 

Maintenance personnel performance simulation (MAPPS) 
model: overview and evaluation efforts, 10:27658 (RA;US) 

Nuclear Power Safety Reporting System implementation plan, 
concept evaluation and operability test, 10:27660 (RA;US) 

Occupational dose reduction developments and data collected 
at nuclear power plants, 10:27665 (RA;US) 

Process evaluation of the human reliability data bank, 10:27661 
(RA;US) 

R and M practices in commercial aviation, 10:27883 (RA;US) 

Reactor safety research: visible demonstrations and credible 
computations, 10:27680 (RA;US) 

SLIM-MAUD research program: development of a multi- 
attribute based methodology for human reliability evaluation, 
10:27657 (RA;US) 

Use of human reliability data reported in probabilistic risk 
assessments in addressing human factors safety issues, 
10:27663 (RA;US) 

Vital equipment determination techniques research study, 
10:27664 (RA;US) 


iques to technical 


display of information to 


Reliability 
Application of reliability-based techniques to technical 
specifications, 10:27675 (RA;US) 
Practical reliability engineering applications to nuclear safety, 
10:27677 (RA;US) 
Risk Assessment 
Human Reliability Data Bank: evaluation results, 10:27690 
(R;US) 
Practical reliability engineering applications to nuclear safety, 
10:27677 (RA;US) 
Requirements for new power reactor concepts, 10:27449 
(R;US) 
Validation of seismic probabilistic risk analysis (PRA) methods, 
10:27646 (RA;US) 


Joint annual meeting 1983. Safety and siting problems of 
nuclear power reactors in a small country. Vol. 11, 10:27568 
(R;IL) 

Seismic Effects 

SMACS: a system of computer programs for probabilistic 
seismic analysis of structures and subsystems. Volume I. 
User’s manual, 10:27697 (R;US) 

Use of data and judgment in determining seismic hazard and 
fragilities, 10:27699 (R;US) 

Validation of seismic probabilistic risk analysis (PRA) methods, 
10:27646 (RA;US) 

Soil-Structure Interactions 

SMACS: a system of computer programs for probabilistic 
seismic analysis of structures and subsystems. Volume I. 
User’s manual, 10:27697 (R;US) 

Standard problems for structural computer codes, 10:27643 
(RA;US) 





POWER PLANTS 
Specifications 


Application of -based techniques to technical 


liabili 
specifications, 10:27675 (RA;US) 
Waste Oils 
Disposal of slightly contaminated waste oil, 10:26878 (RA;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 

NUCLEAR REACTION KINETICS 

Meetings 


Workshop on coincident particle emission from continuum 
states (COPECOS). Abstracts of contributed papers, 
10:29217 (R;DE) 

Statistical Models 

Statistical multistep compound and direct theories: Towards an 

unified description of nuclear reaction mechanisms, 10:29320 


ian structures and conservation laws of nonlinear 
wave equations. Lax equations. Laws of conservation and 
deformation of basic structures, 10:29330 (R;SU;In Russian) 


Workshop on coincident particle emission from continuum 
states (COPECOS). Abstracts of contributed papers, 
10:29217 (R;DE) 

Relativistic Range 

Experiments in the field of relativistic nuclear physics at the 

Dubna synchrophasotron, 10:29220 (R;SU) 
Spin Orientation 

MSDR.-analysis of polarization phenomena in light and heavy 

ion induced reactions to the continuum, 10:29252 (RA;DE) 
Wave Equations 

Hamiltonian structures and conservation laws of nonlinear 
wave equations. Lax equations. Laws of conservation and 
deformation of basic structures, 10:29330 (R;SU;In Russian) 

NUCLEAR REACTORS 

See REACTORS 
NUCLEAR SAFETY 

See RADIATION PROTECTION 
NUCLEAR SPIN RESONANCE 

See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 

Electron scattering and nuclear structure, 10:29310 (R;FR) 

From nucleons to quarks in nuclei, 10:29311 (R;FR) 

Nuclear structure investigations with inclusion of continuum 
states, 10:29266 (RA;DE) 

Collective Model 

Excitation theory for quadrupole-octupole degree of freedom 

of nuclei, 10:29334 (R;SU;In Russian) 
Excitati ‘” 

Excitation theory for quadrupole-octupole degree of freedom 

of nuclei, 10:29334 (R;SU;In Russian) 


Summaries of reports of 34. conference on nuclear 
spectroscopy and atomic nucleus structure. Summaries of 
reports, 10:29218 (R;SU;In Russian) 

Self-Consistent Field 

Excitation theory for quadrupole-octupole degree of freedom 

of nuclei, 10:29334 €R;SU;In Russian) 
NUCLEAR THEORY 
Research Programs 

Theoretical studies of multistep processes, isospin effects in 
nuclear scattering, and meson and baryon interactions in 
nuclear physics. Interim progress report, May 1, 1984-April 
30, 1985, 10:29313 (R;US) 

NUCLEAR TRADE 

Trade or commerce involving special nuclear material or any other 
radioactive materials, instruments, equipment, plants, etc, of 
nuclear interest. 

Institutional models in the field of nuclear waste management, 
10:26897 (R;DE;In German) 
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NUCLEAR WASTE POLICY ACTS 


Low-level radioactive waste disposal site transfer program, 
10:26876 (RA;US) 

Status of the Department of Energy's implementation of the 
Nuclear Waste Policy Act of 1982 as of December 31, 1984, 
10:26896 (R;US) 

NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Testing 
Development and evaluation of a fallout collector, 10:28666 
(R;US) 
NUCLEAR WINTER 
Environmental Impacts 
Civil defense implications of nuclear winter, 10:28671 (R;US) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON REACTIONS 


See also ANTINUCLEON REACTIONS 
NEUTRON REACTIONS 
PROTON REACTIONS 


Charged-Current Interactions 

Recent results on the nu/sub p,/ and anti-nu/sub p/ charged 

current cross sections, 10:29101 (J;US) 
Charge-Exchange Reactions 

Discussion session: nucleon- and antinucleon-nucleus inelastic 

scattering and charge exchange, 10:29272 (R;US) 
Inelastic Scattering 
Discussion session: nucleon- and antinucleon-nucleus inelastic 
scattering and charge exchange, 10:29272 (R;US) 

Knock-Out Reactions 

Knock out for subthreshold pion production, 10:29309 (R;FR) 
Particle Production 

Knock out for subthreshold pion production, 10:29309 (R;FR) 

NUCLEON-NUCLEON INTERACTIONS 

Bag Model 

P-matrix in the quark compound bag model, 10:29141 (R;SU) 
Boson-Exchange Models 

Meson and isobar degrees of freedom in nuclear forces, 

10:29329 (R;FR) 
Coincidence Methods 
Prospects in coincidence experiments, 10:29224 (R;FR) 
Isobar Model 

Meson and isobar degrees of freedom in nuclear forces, 

10:29329 (R;FR) 
Quark Model 

Dynamical effects in non-relativistic description of N-N 
interaction using Faddeev solution for 3-q nucleon, 10:29136 
(R;FR) 

Non relativistic 3-quark dynamical solution of Faddeev 
equation and the S-wave nucleon-nucleon scattering, 
10:29135 (R;FR) 

Scattering 

Non relativistic 3-quark dynamical solution of Faddeev 
equation and the S-wave nucleon-nucleon scattering, 
10:29135 (R;FR) 

NUCLEONS 


See also NEUTRONS 
PROTONS 


Particle Models 
Lectures on the soliton theory of nucleons, 10:29109 (R;FR) 
Semileptonic Decay 
Experimental aspects of nucleon decay, 10:29103 (J;US) 
Solitons 
Lectures on the soliton theory of nucleons, 10:29109 (R;FR) 
Structure Functions 
Study of the F, structure function by muon deep inelastic 
scattering on carbon target, 10:29072 (R;FR;In French) 
NUCLEOSYNTHESIS 
Nuclear Reaction Kinetics 
Role of ternary fission in synthesis of bypassed nuclei, 10:29337 
(R;SU;In Russian) 
Weak Interactions 
Corrections to primordial nucleosynthesis, 10:29162 (J;US) 
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NUTS (MECHANICAL) 
See FASTENERS 


Oo 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 
OAK RIDGE RESERVATION 
Radioactive Waste Disposal 
Application of pathways analyses for site performance 
prediction for the Gas Centrifuge Enrichment Plant and Oak 
Ridge Central Waste Disposal Facility, 10:26882 (RA;US) 
Radioactive Waste Facilities 
Development of the Central Waste Disposal Facility, 10:26855 
(R;US) 


See TEKTITES 
OCCLUSION COMPLEXES 
See CLATHRATES 
OCCUPATIONAL DISEASES 
Data Analysis 
Alternative approach to analyzing occupational mortality data, 
10:28883 (J;US) 
OCEAN THERMAL POWER PLANTS 
Environmental Impacts 
Initial screening of license applications for ocean thermal 
energy conversion (OTEC) plants with regard to their 
interaction with the environment, 10:27223 (R;US) 
Heat Exchangers 
OTEC performance tests of the Alfa-Laval plate heat 
exchanger as an ammonia evaporator, 10:27224 (R;US) 
License Applications 
Initial screening of license applications for ocean thermal 
energy conversion (OTEC) plants with regard to their 
interaction with the environment, 10:27223 (R;US) 
OCONEE-1 REACTOR 
Oconee, South Carolina, USA 
Pressure Vessels 
Assessment of selected TRAC and RELAPS calculations for 
Oconee-1 pressurized thermal shock study, 10:27686 (R;US) 
Reactor Control Systems 
Safety implications of control systems, 10:27649 (RA;US) 
Reactor Cooling Systems 
Assessment of selected TRAC and RELAPS calculations for 
Oconee-1 pressurized thermal shock study, 10:27686 (R;US) 
Reactor Safety 
Safety implications of control systems, 10:27649 (RA;US) 
Transients 
Assessment of selected TRAC and RELAPS calculations for 
Oconee-1 pressurized thermal shock study, 10:27686 (R;US) 
OCTANE 
Boiling Points 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Calorific Value 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Combustion Properties 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Density 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Flammability 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
OFF-GAS SYSTEMS 


Oo 


Technology of off-gas treatment for liquid-fed ceramic melters, 
10:26911 (R;US) 


OIL SHALE DEPOSITS 
Resource Development 


Fission Product Release 
Stochastic short-term and long-term models describing 
radioactive iodine release from the PASSAT offgas cleaning 
facility, 10:26899 (R;DE;In German) 
Performance Testing 
Retention of elemental **"I by activated carbons under extreme 
conditions, 10:27481 (R;DE;In German) 
OFFICE BUILDINGS 


Daylighting 

ee ee 
Direct Gain Systems 

Site handbook: data acquisition system information, Johnson 

wa Inc. building, Salt Lake City, Utah, 10:27232 
Energy Management 
Marginal conditions for a so-called heat trap in non-residential 
eee 


Evaporative Cooling 
Site handbook: data acquisition system information, Johnson 
aun Inc. building, Salt Lake City, Utah, 10:27232 
Mathematical Models 
Marginal conditions for a so-called heat trap in non-residential 
a ee 


Thermal Insulation 
Marginal conditions for a so-called heat trap in non-residential 
buildings and possible problem solutions, 10:27846 (R;DE;In 


OFFSHORE DRILLING 
Accidents 
Accidents connected with federal oil and gas operations on the 
Outer Continental Shelf, Gulf of Mexico. Volume 2. Report 
for January 1980-June 1984, 10:26770 (R;US) 
OIL FIELDS 
Computerized Simulation 
proposal, 10:26767 (R;DK) 
Data Acquisition 
Petroleum Data System. Final report, May 15, 1984-May 14, 
1985, 10:26762 (R;US) 
Field Production Equipment 
Costs and indexes for domestic oil and gas field equipment and 
production operations, 1984, 10:26764 (R;US) 
Operating Cost 
Costs and indexes for domestic oil and gas field equipment and 
production operations, 1984, 10:26764 (R;US) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND OILS 
See BITUMENS 
OIL SANDS 
Steam Injection 
coring comparison, 10:26811 (BA;US) 
Recovery of heavy oil and tar sands using a high-temperature 
nuclear steam supply, 10:26768 (J;US) 
OIL SHALE DEPOSITS 


Geology 
Results of oil-shale investigations in northeastern Nevada, 
10:26813 (R;US) 
UTE commercial oil shale feasibility. Final progress report, 
10:26812 (R;US) 
Resource Assessment 
Results of oil-shale investigations in northeastern Nevada, 
10:26813 (R;US) 
UTE commercial oil shale feasibility. Final progress report, 
10:26812 (R;US) 


Development 
Hydrologic-information needs for oil-shale development, 
northwestern Colorado, 10:26814 (R;US) 
UTE commercial oil shale feasibility. Final progress report, 
10:26812 (R;US) 





Results of oil-shale investigations in northeastern Nevada, 
10:26813 (R;US) 
OIL SHALE INDUSTRY 
annual report, 


July 1, 1982-June 30, 1983, 10:27784 (R;US) 
Effects 


Hydrologic-information needs for oil-shale development, 
northwesterr Colorado, 10:26814 (R;US) 
Water Quality 
Hydrologic-information needs for oil-shale development, 
northwestern Colorado, 10:26814 (R;US) 
OIL SHALE WASTE WATER 


See OIL SHALES 
WASTE WATER 


OIL SHALES 
See also BLACK SHALES 
Chemical Composition 
Nitric oxide (NO) emissions from combustion of retorted oil 
shale, 10:26815 (R;US) 


Fracturing 
Damage accumulation due to mi ing in brittle rock 
under dynamic loading, 10:28925 (R;US) 
Fischer Assay 
Results of oil-shale investigations in northeastern Nevada, 
10:26813 (R;US) 
Fracture Mechanics 
Damage accumulation due to microcracking in brittle rock 
under dynamic loading, 10:28925 (R;US) 
Fracture Properties 
Damage accumulation due to mi ing in brittle rock 
under dynamic loading, 10:28925 (R;US) 
Poisson Ratio 
Damage accumulation due to mi ing in brittle rock 
under dynamic loading, 10:28925 (R;US) 
Reserves 
UTE commercial oil shale feasibility. Final progress report, 
10:26812 (R;US) 


Retorting 
Nitric oxide (NO) emissions from combustion of retorted oil 
shale, 10:26815 (R;US) 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
Manuals 
Field Guide for Arctic Oil Spill Behavior. Final report, 
10:26780 (R;US) 
Oilspill risk analysis for the Gulf of Alaska/Cook Inlet lease 
offering (October 1984), 10:26786 (R;US) 
Oilspill risk analysis for the Southern California lease. offering 
(February 1984), 10:26785 (R;US) 
Water Pollution 
Buoyancy-driven leakage of oil from a ruptured submarine 
pipeline, 10:26784 (R;NL) 
Marine accident report - grounding of United States, Tankship 
SS MOBILOIL, in the Columbia River near Saint Helens, 
Oregon, March 19, 1984, 10:26783 (R;US) 
OIL WELLS 
Microemulsion Flooding 
Adsorption from flooding solutions in porous media: a study of 
interactions of surfactants and polymers with reservoir 
minerals. Final report, 10:26763 (R;US) 


Investigation of Enersave series 500 pump. Final report, 
10:27962 (R;US) 
Steam Injection 
Recovery of heavy. oil and tar sands using a high-temperature 
nuclear steam supply, 10:26768 (J;US) 
OIL-FILLED CABLES 
Power Losses 
Calculating ac/dc resistance ratios for high-pressure oil-filled 
cable designs. Volume 2. Details of mathematical 
derivations. Final report, 10:27386 (R;US) 
OLEFINS 
See ALKENES 
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OMEGA PARTICLES 
Lifetime 
Measurement of Op decay properties in the CERN SPS 
hyperon beam, 10:29114 (R;FR) 
Weak Particle 
Measurement of 2~ decay properties in the CERN SPS 
hyperon beam, 10:29114 (R;FR) 
OMEGA-784 RESONANCES 
Photoproduction 


Recent results in photoproduction with real and virtual 
photons, 10:29052 (R;DE) 
ON-LINE COMPUTERS 
See COMPUTERS 
ON-LINE CONTROL SYSTEMS 
Feasibility Studies 
Drag soldering process control. Final report, 10:28011 (R;US) 
Temperature Monitoring 
Drag soldering process control. Final report, 10:28011 (R;US) 
ONTARIO 
Urban Areas 
Energy conservation through land use planning in Eastern 
Ontario, 10:27974 (BA;US) 
OPEN-CYCLE MHD GENERATORS 
Design 
MHD power conversion system for NERVA reactor, 10:27816 
GJ;US) 
OPTICAL FILTERS 


Far-infrared dichroic bandpass filters, 10:28647 (J;US) 
Performance 
Far-infrared dichroic bandpass filters, 10:28647 (J;US) 
ORBIT STABILITY: 
Corrections 
Simulation of closed orbit correction in the Heavy-Ion 
Synchrotron, 10:28551 (R;SU;In Russian) 
OREGON 
Wind Power 
Regional Wind Energy Assessment Program progress report, 
October 1983-September 1984. Appendix. Wind statistics 
summaries, 10:27342 (R;US) 
Regional Wind Energy Assessment Program. Progress 
October 1983-September 1984, 10:27337 (R;US) 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
AROMATICS 
CARBOHYDRATES 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
HYDROXY COMPOUNDS. 
KETONES 
LIPIDS 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SILICON COMPOUNDS. 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
Atmospheric Chemistry 
Atmospheric modeling of organics for risk assessment: a 
chemist's view, 10:28681 (R;US) 
Mass Spectroscopy 
Aerosol analysis and emission spectrometry. with free jets. 
Final report, 10:28159 (R;US) 
ORGANIC FLUORINE COMPOUNDS. 
Chemical, Preparation 
Synthesis of 16-fluoroestrogens by unusually facile fluoride ion 
displacement reactions: prospects for the preparation of 
fluorine-18 labeled estrogens, 10:28220 (J;US) 
ORGANIC HALOGEN COMPOUNDS 
See also ORGANIC FLUORINE COMPOUNDS 


Dehalogenation 
Method for removing chlorine compounds from hydrocarbon 
mixtures, 10:28222 (P;US) 
ORGANIC NITROGEN COMPOUNDS 
Excluding PROTEINS, AMINES, ALKALOIDS, AMINO 
ACIDS, NUCLEIC ACIDS, and NUCLEOTIDES. 


See also DIAZO COMPOUNDS 
HYDRAZONES 





2258S / ERA-10/15 


Carcinogenesis 
Carcinogenesis of nitrated toluenes and benzenes, skin and lung 
tumor assays in mice. Final report, 10:28892 (R;US) 


Hydrogenation of nitrogen-containing coal liquid model 
compounds, 10:26559 (RA;US) 
ORGANIC POLYMERS 
See also POLYETHYLENE GLYCOLS 
THERMOPLASTICS 
Electric Conductivity 
Electron-donor dopant, method of improving conductivity of 
polymers by doping therewith, and a polymer so treated, 
10:28108 (P;US) 
Radiation Effects 
Radiation-hardened polymeric films, 10:28109 (P;US) 
ORGANIC SILICON COMPOUNDS 
See also SILANES 
Synthesis 
Synthesis of (trimethylsilyl)- and 
(trimethylgermy])allylphosphine, 10:28190 (J;US) 
ORGANIC SOLVENTS 
Hydrogenation 
Pittsburgh Energy Technology Center quarterly technical 
progress report for the period ending December 31, 1984, 
10:26608 (R;US) 
Performance 
Solvent dissolving index: a method for solvent characterisation, 
10:26615 (RA;XE) 
Recycling 
Improving the quality of deteriorated recycle solvents, 
10:26600 (R;US) 
Solvent dissolving index: a method for solvent characterisation, 
10:26615 (RA;XE) 
Teratogenesis 
Teratology of complex mixtures, 10:26755 (RA;US) 
ORGANIC SULFUR COMPOUNDS 
See also PHENOTHIAZINES 
SULFONATES 
SULFONIC ACID ESTERS 
SULFOXIDES 
THIOLS 


THIONAPHTHENES 
THIOPHENE 


Infrared Spectra 

Study of sulfur and vanadium in heavy petroleum products, 

10:26791 (R;FR;In French) 
X-Ray Emission Analysis 

Fully automated determination of organic sulfur in coal by 
means of scanning electron microscopy combined with X- 
ray microanalysis, 10:26654 (R;NL;In Dutch) 

ORGANOMETALLIC COMPOUNDS 

For compounds of metals and semimetals with organic 
compounds, but only when the metal or semimetal is directly 
bound to carbon. 

Catalytic Effects 

Kinetics and mechanisms of reactions of metal carbonyls 

revisited, 10:28208 (RA;US) 
Chemical Reactions 

Synthesis of carbon-13 labelled carboxylic acids via 

organoborane reactions, 10:28227 (J;GB) 
Synthesis 

Metal alkoxides: models for metal oxides. Alkoxide ligands in 
early transition metal organometallic chemistry, 10:28210 
(R;US) 

Selective transformation of carbonyl ligands to organic 
molecules. Progress report, September 1, 1984-August 31, 
1985, 10:28211 (R;US) 

ORNL 

Decommissioning of surplus facilities at ORNL, 10:26856 

(R;US) 
Irradiation Plants 

National Low Temperature Neutron Irradiation Facility, 
10:27453 (J;NL) 

ORNL RESEARCH REACTOR 
See ORR REACTOR 


ORR REACTOR 
Dosimetry 


Neutron spectral characterization for the fifth Heavy Section 
Steel Technology (HSST) irradiation series: “neutronics 
calculations”. Volume 2, 10:27486 (R;US) 

Neutron Fluence 
Neutron spectral characterization for the fifth Heavy Section 
Steel Technology (HSST) irradiation series: “neutronics 
exposure parameters”. Volume 3, 10:27487 (R;US) 
ORTHOGONAL PINCH DEVICES (LINEAR) 
See LINEAR THETA PINCH DEVICES 
OSCILLATION MODES 
See also BERNSTEIN MODE 


Modification of the PRUD-O program package for calculating 
the periodic structures, 10:28467 (R;SU;In Russian) 
OSMIUM COMPLEXES 
Electric Potential 
Catalysis, 10:28215 (RA;US) 
OSMIUM COMPOUNDS 
Chemical Reaction Kinetics 

Nucleophilic activation of coordinated carbon monoxide. Part 
3. Hydroxide and methoxide reactions with the trinuclear 
clusters Ms(CO):2 (M = Fe, Ru, or Os): implications with 
regard to catalysis of the water gas shift reaction, 10:26990 
(J;US) 

OSMOTIC POWER PLANTS 
See SALINITY GRADIENT POWER PLANTS 
OSTEOSARCOMAS 
Radioinduction 

Bone sarcoma cumulative tumor rates in patients injected with 
224Ra, 10:28831 (RA;DE) 

Estimation of the minimum latent period for radiogenic 
osteosarcomas in man, 10:28834 (RA;DE) 

Induction by ***Ra of.myeloid leukaemia and osteosarcoma in 
male CBA mice, 10:28841 (RA;DE) 

Osteosarcomogenic efficiency of low *‘radium-doses in mice 
compared to that of the short-lived beta-emitting rare earth 
17}utetium, 10:28840 (RA;DE) 

Relationship of skeletal biology to the incidence of radium- 
induced bone cancer, 10:28839 (RA;DE) 

Relative effectiveness of ?*Ra and ***Ra in inducing bone 
sarcomas, 10:28838 (RA;DE) 

Sensitivity of female NWRI mice of different ages for 
osteosarcoma induction with "thorium, 10:28859 (RA;DE) 

OTTO CYCLE 
Air Pollution Abatement 

Laminar flame propagation/quench for a parallel-wall duct, 

10:27978 (R;US) 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OXIDASES 
See OXIDOREDUCTASES 
OXIDES 
See also ALUMINIUM OXIDES 


CHROMIUM OXIDES 
COPPER OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
LEAD OXIDES 
LITHIUM OXIDES 
MAGNESIUM OXIDES 
NEPTUNIUM OXIDES 
NITROGEN OXIDES 
PLUTONIUM OXIDES 
POTASSIUM OXIDES 
SILICON OXIDES 
SODIUM OXIDES 
STRONTIUM OXIDES 
TITANIUM OXIDES 
URANIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 
Chemical Composition 
Determination of surface oxide compositions on Alloy 600 
using Rutherford backscattering, 10:28079 (BA;US) 





OXIDOREDUCTASES 
Enzyme Activity 


OXIDOREDUCTASES 
Code number I. 
See also SUPEROXIDE DISMUTASE 
Enzyme Activity 
Genetic engineering of hydrogen evolution in blue-green algae, 
10:26989 (RA;US) 
OXOPROPANE 
See ACETONE 
OXYGEN 


Interaction of oxygen with Bi(0001): kinetic, electronic, and 
structural features, 10:28199 (J;NL) 
Boiling Points 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Chemical Reaction Kinetics 
Monte-Carlo/molecular dynamics study of the diffusional 
recombination kinetics of C/sub (a)/ + O/sub (a)/ > 
CO/sub (g)/ on Pt(111), 10:28197 (;NL) 


Far infrared spectroscopy of (O III) in M82, 10:28982 (R;US) 

Photoionization structure of the Orion Nebula, 10:28974 
(R;US) 

Variation of oxygen and nitrogen abundances in the galaxy, 
10:28979 (R;US) 


Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Electron Microprobe Analysis 
Determination of oxygen profiles across Zircaloy-4 cladding 
using microprobe techniques, 10:28323 (R;GB) 
Flow Rate 
Interconnection materials development for solid oxide fuel 
cells. Second quarterly progress report, January 1-March 31, 
1985, 10:27837 (R;US) 
Fluorescence 
Measurement of combustion species by electron impact 
fluorescence, 10:27004 (R;US) 
Reduction 
Determination of the effect of metallurgical variables on the 
electrocatalytic properties of PtCr alloys with respect to the 
oxygen reduction reaction, 10:27829 (RA;US) 
OXYGEN 16 


[Spin dependence of the lambda-nucleus interaction determined 
by observation of hypernuclear rays]. Final progress 
report, January 1, 1977-December 31, 1984, 10:29235 (R;US) 

OXYGEN 16 REACTIONS 
Deep Inelastic Heavy Ion Reactions 

Proton-proton correlations and their interpretation, 10:29287 

(RA;DE) 
Inelastic Scattering 

MSDR.-analysis of polarization phenomena in light and heavy 

ion induced reactions to the continuum, 10:29252 (RA;DE) 
Mass Transfer 

Mass dispersions in a time-dependent mean-field approach, 

10:29306 (R;FR) 
Prompt Protons 

Semi-classical approaches for the proton emission in 

intermediate energy heavy ion reactions, 10:29285 (R;FR) 
OXYGEN 16 TARGET 
Electron Reactions 

Nuclear momentum distributions from (y,p) and (e,e’p) 

reactions, 10:29241 (J;US) 
Oxygen 16 Reactions 

Mass dispersions in a time-dependent mean-field approach, 

10:29306 (R;FR) 
Reactions 


Nuclear momentum distributions from (y,p) and (e,e'p) 
reactions, 10:29241 (J;US) 

Study on the elementary amplitudes in the '*C(y,7* ) and 
16Q(y,7* ) reactions, 10:29238 (R;SU;In Russian) 
Reactions 


Off-energy-shell effects in the elastic pion-nucleus scattering, 
10:29233 (R;SU;In Russian) 
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OXYGEN 18 REACTIONS 
Particle Production 
Cooperative production of pions and photons as a probe for 
the dynamics of nucleus-nucleus collisions, 10:29267 
(RA;DE) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN ISOTOPES 
See also OXYGEN 16 
Isotopic Exchange 
Geochemistry, 10:28932 (RA;US) 
OXYMETHYLENE 
See FORMALDEHYDE 
OZONE 
Air Pollution 
Investigation of the air pollution impact in Eastern Bavaria - 
measurement results from August and September 1984, 
10:28685 (R;DE;In German) 
Air Pollution Monitoring 
Vehicle emissions inspection and maintenance program is 
behind schedule, 10:27757 (R;US) 
Health Hazards 
Period and cohort factors in the incidence of malignant 
melanoma in the state of Connecticut, 10:28896 (J;US) 


P INVARIANCE 
Measuring Methods 
Target-detecting part of the installation for studying the space 
parity nonconservation in the '°B(n,a)’Li reaction, 10:28609 
(R;SU;In Russian) 
PACIFIC NORTHWEST REGION 
See FEDERAL REGION X 
PACIFIC OCEAN 


See also BERING SEA 
GULF OF ALASKA 


Plate Tectonics 
Subduction zone tectonic studies to develop concepts for the 
occurrence of sediment subduction (Phase I). Final technical 
report, 10:28918 (R;US) 
Water Chemistry 
Increase of total CO2 in the world ocean. Final technical 
report, 10:28745 (R;US) 
PACKINGS 
See also COLUMN PACKING 
Materials Handling 
Dust extraction at anhydrite placing points, 10:26708 
(RA;XE;In French) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAKISTAN 
Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
PALLADIUM 
Catalytic Effects 
Photochemical transformations and laser flash photolysis 
studies of dibenzobarrelenes containing 1,2-dibenzoylalkene 
moieties, 10:28238 (J;US) 
Emission Spectroscopy 
Determination of fission product noble metals by inductively 
coupled plasma atomic emission spectrometry, 10:28171 
(R;US) 
Materials Recovery 
Determination of fission product noble metals by inductively 
coupled plasma atomic emission spectrometry, 10:28171 
(R;US) 
Permeability 
Hydrogen permeability of palladium after plasma-arc spraying 
of metal coatings, 10:28030 (RA;SU;In Russian) 
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Phase Diagrams 
Differential scanning calorimetry studies of amorphous and 
crystalline ZrzPdH/sub x/ and ZrRhH/sub x/, 10:28090 
(R;US) 
PALLADIUM CHLORIDES 
Electronic Structure 
X-ray absorption near edge structure (xanes) studies of the 
distribution of low-lying unoccupied states in PdCla, 
10:28195 (J;NL) 
PALLADIUM COMPLEXES 
Catalytic Effects 
Studies in chemical and electrochemical coal conversion. 
Technical progress reports, August 1, 1984-October 31, 1984; 
November 1, 1984-January 30, 1985, 10:28213 (R;US) 
PALLADIUM HYDRIDES 
Activation Energy 
Differential scanning calorimetry studies of amorphous and 
crystalline Zr2PdH/sub x/ and ZrRhH/sub x/, 10:28090 
(R;US) 
Calorimetry 
Differential scanning calorimetry studies of amorphous and 
crystalline Zr2PdH/sub x/ and ZrRhH/sub x/, 10:28090 
(R;US) 
Transition Heat 
Differential scanning calorimetry studies of amorphous and 
crystalline Zr2PdH/sub x/ and ZrRhH/sub x/, 10:28090 
(R;US) 
PALO DURO BASIN 


Ion-interaction modeling of deep brines, Palo Duro Basin, 
10:28931 (RA;US) 
PAPER INDUSTRY 
Energy Conservation 
Freeze crystallization technology for Kraft black liquor 
concentration. Third report, 10:27954 (R;US) 
Physical properties of Kraft Black Liquor. Interim report, 
Phase II, 10:27953 (R;US) 
Slurries 
Physical properties of Kraft Black Liquor. Interim report, 
Phase II, 10:27953 (R;US) 
PARABOLIC TROUGH COLLECTORS 
Economics 
Parabolic trough solar collector plant on polar mounting for 
industrial thermal energy production (Modena - Italy), 
10:27291 (R;XE;In English and Italian) 
Performance 
Parabolic trough solar collector plant on polar mounting for 
industrial thermal energy production (Modena - Italy), 
10:27291 (R;XE;In English and Italian) 
Solar Tracking Systems 
Department of Energy gear drive unit final prototype testing 
and design evaluation, 10:27285 (R;US) 
PARALLEL PROCESSING 
Decomposition-coordination techniques for parallel simulation. 
Part 2. Simulation of gas flow in a pipeline, 10:29603 (R;GB) 
Decomposition-coordination techniques for parallel simulation. 
Part 1, 10:29604 (R;GB) 
Algorithms 
Parallel update of minimum spanning trees in logarithmic time. 
Technical report, 10:29591 (R;US) 
Functional Models 
Distributed implementation of functional program evaluation, 
10:29598 (R;US) 


Languages 
Enhancement of concurrent processing through functional 
programming languages. Master’s thesis, 10:29592 (R;US) 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARTICLE BEAM FUSION ACCELERATOR 
Ton Sources 
Characteristics of a laser plasma as an ion source for a driver 
of heavy-ion inertial-confinement fusion, 10:29548 (R;SU;In 
Russian) 


PASCO BASIN 
Hydrology 


Power Supplies 


Repetitive pulse accelerator technology for light ion inertial 


confinement fusion, 10:29560 (R;US) 
Technology Assessment 
Repetitive pulse accelerator technology 
confinement fusion, 10:29560 (R;US) 
PARTICLE BOOSTERS 
First stages of a multistage accelerator. 
Cryogenics 


for light ion inertial 


Cryogenic system for the University of Washington 
superconducting booster, 10:28492 (R;US) 


Design 
Direct field accelerating tube for the EhG-2.5 electrostatic 
accelerator, 10:28493 (R;SU;In Russian) 
Performance 
Direct field tube for the EhG-2.5 electrostatic 
accelerator, 10:28493 (R;SU;In Russian) 
PARTICLE IDENTIFICATION 
Measuring Methods 
Identification of heavy ion reaction products far from the beta- 
stability line, 10:28608 (RA;JP;In Japanese) 
PARTICLE INTERACTIONS 


See also HADRON-HADRON INTERACTIONS 
PHOTON-HADRON INTERACTIONS 
PHOTON-PHOTON INTERACTIONS 


Algorithmic approach to interactions of elementary particles, 
10:29115 (R;GR) 
PARTICLE SIZE 
Evaluation 
Radon emanation from coals: effects of moisture and particle 
size, 10:28714 (J;GB) 
PARTICLE TRACKS 
Data Processing 
Description of the TRIDENT program structure and main 
algorithms used for the event reconstruction, 10:28610 
(R;SU;In Russian) 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTICULATES 
Prior to September 1981, this concept was indexed to 
PARTICLES and AEROSOLS. 
Air Pollution 
Investigation of the air pollution impact in Eastern Bavaria - 
measurement results from August and September 1984, 
10:28685 (R;DE;In German) 
Air Pollution Monitoring 
Pollutant emission rates from unvented infrared and convective 
gas-fired space heaters, 10:28694 (R;US) 
Chemical Analysis 
Techniques for vanadium analysis in airborne particles and in 
urine, 10:28160 (R;FR;In French) 
Fluorescence 
Light scattering and fluorescence by small particles having 
internal structure, 10:28679 (J;US) 


Scattering 
Light scattering and fluorescence by small particles having 
internal structure, 10:28679 (J;US) 
Molecular Structure 
Light scattering and fluorescence by small particles having 
internal structure, 10:28679 (J;US) 
Processes 
Development of a process for the simultaneous high- 
temperature removal of alkali and particulates in a 
pressurized gasification system, 10:26588 (RA;US) 
PARTON MODEL 
Quantum Chromodynamics 
Predictions of quantum chromodynamics of the second order, 
10:29121 (R;FR;In French) 
PASCO BASIN 


Geology 
Basalt Waste Isolation Project drilling and testing. Quarterly 
report, 1 October-31 December 1984, 10:26914 (R;US) 


Basalt Waste Isolation Project drilling and testing. Quarterly 
report, 1 October-31 December 1984, 10:26914 (R;US) 





PASSIVE SOLAR COOLING SYSTEMS 
Performance 
Off-peak power use in hybrid solar homes. Final report, 
(R;US) 


TROMBE 
Earth sheltered bee wintering and solar honey house. Final 
technical report, 10:27246 (R;US) 
Cost Benefit Analysis 
Thermal performance evaluation of selected projects in 
Massachusetts Multi-Family Passive Solar Program. Draft 
final technical report, 10:27230 (R;US) 
Data Acquisition Systems 
systems. Final report, 10:27231 0 
Site handbook: data acquisition system information, Comal 
County Mental Health Mental Retardation Center, New 
Braunfels, Texas, 10:27237 (R;US) 
Se eee 
State Bank, Wells, Minnesota, 10:27236 (R;US) 
system i 


Philadelphia, 10:27241 (R;US) 
Site handbook: data acquisition system inf 


formation, Saint 
Mary's parish gymnasium, Alexandria, Virginia, 10:27239 


Community United Methodist Church, Columbia, Missouri, 
10:27242 (R;US) 

Site handbook: data acquisition system information, Shelly 
Ridge Program Center for the Girl Scouts of greater 
Philadelphia, Miquon, Pennsylvania, 10:27233 (R;US) 

Data Base Management 

Data archive documentation. Passive Solar Commercial 
ne 10:27240 (R;US) 

Data completeness report. Passive Solar Commercial Buildings 
Program, 10:27235 (R;US) 
Programs 


Demonstration 
[Passive solar ing, Washington Heights Baptist Church]. 
Final report, 10:27263 (R;US) 


Solar wall heater - Town of Blades, Delaware. Final report, 
10:27247 (R;US) 
Information Dissemination 
Delaware correctional center: exhibit building. Final technical 
report, 10:27065 (R;US) 


Performance analysis of mixed passive solar heating systems, 
10:27275 (R;US) 
Performance 


itoring the thermal performance of passive solar buildings, 

10:27272 (R;XE) 

Off-peak power use in hybrid solar homes. Final report, 
10:27268 (R;US) 

Passive solar commercial building performance. Review of 
hourly data from four monitored buildings, 10:27238 (R;US) 

Performance analysis of mixed passive solar heating systems, 
10:27275 (R;US) 


Passive retrofits for Navy housing, 10:27276 (R;US) 
Thermal Analysis 
Thermal performance evaluation of selected projects in 
Massachusetts Multi-Family Passive Solar Program. Draft 
final technical report, 10:27230 (R;US) 
PASSIVE SOLAR WATER HEATERS 
Fabrication 
["Breadbox” solar water heater]. Final technical report, 
10:27261 (R;US) 


Dissemination 
Delaware correctional center: exhibit building. Final technical 
report, 10:27065 (R;US) 
Performance Testing 
["Breadbox” solar water heater]. Final technical report, 
10:27261 (R;US) 
PATIENTS 
Cataracts 


Cataracts in patients injected with **Ra, 10:28836 (RA;DE) 
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Delayed Radiation Effects 
Proportional hazards analysis of the German ***Ra patients, 
10:28832 (RA;DE) 
Tooth breakage in patients injected with ?**Ra, 10:28837 
(RA;DE) 
Radiation Hazards 
224Ra: Risk to bone and haematopoietic tissue in ankylosing 
spondylitis patients, 10:28833 (RA;DE) 
Radionuclide Kinetics 
Thorium excretion from a thorotrast patient, 10:28855 
(RA;DE) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 


See CHLORINATED AROMATIC HYDROCARBONS 
PDU 
See PROCESS DEVELOPMENT UNITS 
PDX DEVICES 
Beam Injection Heating 
Divertor and scoop limiter experiments on PDX, 10:29511 
(BA;XA) 


Divertor and scoop limiter experiments on PDX, 10:29511 
(BA;XA) 
High-Beta Plasma 
Studies of bean-shaped tokamaks and beta limits for reactor 
design, 10:29515 (BA;XA) 
PEAKING POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 


1983 fossil plant cycling workshop: proceedings, 10:27368 
(R;US) 
Technology Transfer 
1983 fossil plant cycling workshop: proceedings, 10:27368 
(R;US) 
Thermal 


Stresses 
1983 fossil plant cycling workshop: proceedings, 10:27368 
(R;US) 
PEANUT OIL 
Cultivation Techniques 
Energy and economic analysis of vegetable oil production, 
10:27195 (BA;US) 


Energy and economic analysis of vegetable oil production, 
10:27195 (BA;US) 
PEARL SPAR 
See ANKERITE 
PECULIAR A-STARS 
See MAGNETIC STARS 
PELLET INJECTION 
Confinement 
Improvement of beam-heated limiter discharges by continuous 
pellet fuelling in Doublet III, 10:29567 (BA;XA) 
Discharges 


Improvement of beam-heated limiter discharges by continuous 
pellet fuelling in Doublet ITI, 10:29567 (BA;XA) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENTAERYTHRITOL TETRANITRATE 
See PETN 
PENTANE 
Boiling Points 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Calorific Value 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 


Properties 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Density 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Flammability 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
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PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEPTIDE HYDROLASES 
Code number 3.4. 
Enzyme Activity 
eee a new support for 
hic separations and enzyme immobilization, 
10:28776 G;US) 
RATES 


See also POTASSIUM PERCHLORATES 
Reduction 
Electrochemistry, 10:28045 (RA;US) 
PERIOSTEUM 
See BONE TISSUES 
PERMANENT MAGNETS 
Uses 
Permanent magnets for production and use of high energy 
particle beams, 10:28561 (R;US) 
PERMIT APPLICATIONS 
Manuals 
ERT Handbook on permitting under the Resource 
Conservation and Recovery Act. Update on 1984 
reauthorization, 10:27781 (R;US) 
PEROVSKITE CRYSTAL STRUCTURE 
See CUBIC LATTICES 
PERSONNEL 
Studies of groups of persons employed in a particular field of 
endeavor. For studies on individuals in a group see also MAN. 


See also DIAL PAINTERS 
MILITARY PERSONNEL 
MINERS 
REACTOR OPERATORS 


Radiation Doses 
Activity ratios of thorium daughters in vivo, 10:28854 
(RA;DE) 
Historical summary of occupational radiation exposure 
experience in US commercial nuclear power plants, 10:27692 
(R;US) 


Human Reliability Data Bank: evaluation results, 10:27690 
(RUS) 


Development of methods for nuclear power plant personnel 
qualifications and training, 10:27655 (RA;US) 
Training for power plant personnel on hydrogen production 
and control, 10:27590 (RA;US) 
PERSONNEL DOSIMETRY 
Dose Equivalents 
Determination of effective dose equivalent from readings of 
personnel X-ray dosemeter, 10:28603 (RA;CS;In Czech) 
Electron Spin Resonance 
Use of electron paramagnetic resonance for determination of 
radiation doses from accidents, 10:28875 (RA;CS;In Slovak) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERSONNEL MONITORING 


Uncertainties in interpreting the results of internal 
contamination monitoring, 10:28870 (RA;CS;In Czech) 
PETN 
Detonations 
Time-resolved spectroscopic studies of 
heterogeneous explosives, 10:28661 (R;US) 
PETROCHEMICAL FEEDSTOCKS 
See PETROCHEMICALS 
PETROCHEMICALS 


Methods for ecotoxicological evaluation of chemicals. Vol. 4, 

10:28726 (R;DE;In German) 
Toxicity 

Methods for ecotoxicological evaluation of chemicals. Vol. 4, 

10:28726 (R;DE;In German) 
PETROLEUM 

Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 

etc. 


Exploration 


Allocations 
Problems with distribution of oil from the strategic petroleum 


Representatives, 
Nineth-Eighth Congress, Second Session. May 10, 1984, 
10:26790 (B;US) 
Carcinogen Screening 
Complex mixtures - relative potency matrix, 10:26759 (RA;US) 
Rates 
Electric Power Monthly, September 1984, 10:27787 (R;US) 
Cost 
Electric Power Monthly, September 1984, 10:27787 (R;US) 
Fractionation 
Separation of aromatic hydrocarbons using bonded-phase 
oar aD transfer liquid chromatography (Distillates), 10:28175 
Information Systems 
Petroleum Data System. 
1985, 10:26762 (R;US) 
Inventories 


Final report, May 15, 1984-May 14, 


Strategic Petroleum Reserve. Quarterly report, January 1, 
1985-March 31, 1985, 10:26792 (R;US) 
Mutagen Screening 
Complex mixtures - relative potency matrix, 10:26759 (RA;US) 


Prices 

Monitoring the potential for future oil-supply crises: the lack of 

information, 10:26779 (J;US) 
Production 

Estimating production of conventional oil and gas: a review of 
assumptions and approach. 1981 annual technical report, 
10:26771 (R;US) 

Gulf of Mexico summary report. Outer Continental Shelf oil 
and gas activities in the Gulf of Mexico and their onshore 
impacts, 10:26776 (R;US) 

Middle East oil and gas, 10:26774 (R;US) 

Outer Continental Shelf Oil and Gas and Production 
Program. Annual report, fiscal year 1984, 10:26778 (R;US) 

Reserves 

Gulf of Mexico summary report. Outer Continental Shelf oil 
and gas activities in the Gulf of Mexico and their onshore 
impacts, 10:26776 (R;US) 

Middle East oil and gas, 10:26774 (R;US) 

Outer Continental Shelf Oil and Gas Leasing and Production 
Program. Annual report, fiscal year 1984, 10:26778 (R;US) 

Resource Conservation 

Legal report of oil and gas conservation activities, 10:26789 

(R;US) 
Sales 

Collection of Windfall Profit Tax for crude oil sales at the 
Naval Petroleum Reserves in California (Elk Hills, 
California), 10:29576 (R;US) 

Supply Disruption 

Monitoring the potential for future oil-supply crises: the lack of 
information, 10:26779 (J;US) 

Survey of oil company views on fair sharing in an international 
oil supply disruption, 10:26772 (R;US) 

Underground Storage 
Strategic Petroleum Reserve. Quarterly report, January 1, 
1985-March 31, 1985, 10:26792 (R;US) 
PETROLEUM COKE 
See COKE 
PETROLEUM DEPOSITS 


See also NAVAL PETROLEUM RESERVE 
OIL FIELDS 


Exploitation 
Gulf of Mexico summary report. Outer Continental Shelf oil 
and gas activities in the Gulf of Mexico and their onshore 
impacts, 10:26776 (R;US) 
Exploration 
Bering Sea summary report. Outer Continental Shelf oil and 
10:26777 (R;US) 
Geology report: proposed North Atlantic OCS oil and gas 
lease sale 96, 10:26775 (R;US) 





PETROLEUM DEPOSITS 
Exploration 


Gulf of Mexico summary report. Outer Continental Shelf oil 
and gas activities in the Gulf of Mexico and their onshore 
impacts, 10:26776 (R;US) 


Leasing 

Bering Sea summary report. Outer Continental Shelf oil and 
gas activities in the Bering Sea and their onshore impacts, 
10:26777 (R;US) . 

Final environmental impact statement: proposed St. George 
Basin Sale 89. Volume II, 10:26782 (R;US) 

Final environmental impact statement: proposed St. George 
Basin Sale 89. Volume I, 10:26781 (R;US) 

Geology report: proposed North Atlantic OCS oil and gas 
lease sale 96, 10:26775 (R;US) 

Gulf of Mexico summary report. Outer Continental Shelf oil 
and gas activities in the Gulf of Mexico and their onshore 
impacts, 10:26776 (R;US) 

Oilspill risk analysis for the Gulf of Alaska/Cook Inlet lease 
offering (October 1984), 10:26786 (R;US) 

Oilspill risk analysis for the Southern California lease offering 
(February 1984), 10:26785 (R;US) 

Outer Continental Shelf Oil and Gas Leasing and Production 
Program. Annual report, fiscal year 1984, 10:26778 (R;US) 

Resource Assessment 

Bering Sea summary report. Outer Continental Shelf oil and 
gas activities in the Bering Sea and their onshore impacts, 
10:26777 (R;US) 

Gulf of Mexico summary report. Outer Continental Shelf oil 
and gas activities in the Gulf of Mexico and their onshore 
impacts, 10:26776 (R;US) 

Outer Continental Shelf Oil and Gas Leasing and Production 
Program. Annual report, fiscal year 1984, 10:26778 (R;US) 

PETROLEUM DISTILLATES 

Boiling point range 0-600°C. 

See also NAPHTHA 

Aging 
Development of a new small-scale storage stability test for 

petroleum fuels, 10:26793 (R;US) 


Development of a new small-scale storage stability test for 
petroleum fuels, 10:26793 (R;US) 
Storage 
Development of a new small-scale storage stability test for 
petroleum fuels, 10:26793 (R;US) 
PETROLEUM INDUSTRY 
Data Compilation 
Figures of the petroleum industry - issue 1983, 10:26773 
(R;DE;In German) 
Energy Consumption 
Figures of the petroleum industry - issue 1983, 10:26773 
(R;DE;In German) 


Subsidiary note about concession for hydrocarbons exploration 
and recovery in the Jameson Land district in East Greenland 
being confirmed to A/S Arco Greenland and the Arctic 
Mining Company A/S. Other questions in connection with 
the concession, 10:26788 (R;DK;In Danish) 

Offshore Operations 

Accidents connected with federal oil and gas operations on the 
Outer Continental Shelf, Gulf of Mexico. Volume 2. Report 
for January 1980-June 1984, 10:26770 (R;US) 

Pricing Regulations 
Department of Energy should improve its management of oil 
overcharge funds, 10:26787 (R;US) 


Survey of oil company views on fair sharing in an international 
oil supply disruption, 10:26772 (R;US) 
PETROLEUM RESIDUES 
B.P. over 1100°F, 593°C; includes oil residues, residua. 


Study of sulfur and vanadium in heavy petroleum products, 
10:26791 (R;FR;In French) 
PETROLEUM SULFONATES 
Fractionation 
Chemical separation, purification and identification of EOR- 
active compounds in water soluble petroleum sulfonates. 
Final progress report, 10:26765 (R;US) 
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Gas Chromatography 
Chemical separation, purification and identification of EOR- 
active compounds in water soluble petroleum sulfonates. 
Final progress report, 10:26765 (R;US) 
Liquid Column Chromatography 
Chemical separation, purification and identification of EOR- 
active compounds in water soluble petroleum sulfonates. 
Final progress report, 10:26765 (R;US) 
Methylation 
Chemical separation, purification and identification of EOR- 
active compounds in water soluble petroleum sulfonates. 
Final progress report, 10:26765 (R;US) 
Performance Testing 
Chemical separation, purification and identification of EOR- 
active compounds in water soluble petroleum sulfonates. 
Final progress report, 10:26765 (R;US) 
PETT 
See POSITRON COMPUTED TOMOGRAPHY 
PETULA TOKAMAK 
Current-Drive Heating 
Plasma current sustainment in low-q discharges by lower 
hybrid waves in the Petula-B Tokamak, 10:29458 (R;FR) 
PHANTOMS 
Design 
Research on the experimental verification of dosimetry 
calculations. Progress report, 10:29364 (R;US) 
PHARMACEUTICALS 
See DRUGS 
PHASE CHANGE MATERIALS 
Use with the specific phase change material (e.g. calcium chloride) 
when known. 
Differential Thermal Analysis 
Thermal energy storage system using organic phase change 
materials with improved thermal conductivity for storage 
temperatures between 35° and 120°C, 10:27734 (R;XE) 
Thermal Conductivity 
Thermal energy storage system using organic phase change 
materials with improved thermal conductivity for storage 
temperatures between 35° and 120°C, 10:27734 (R;XE) 
PHENANTHRENE 
Chemical Reaction Kinetics 
Experimental test of the competition correction for charge 
capture from the matrix in intermolecular electron tunneling 
reactions, 10:28240 (J;US) 
PHENANTHROLINES 
Numerical Analysis 
Critical deactivating modes for the metal-2,2'-bipyridine or - 
1,10-phenanthroline MLCT excited states, 10:28218 (J;US) 
Vibrational States 
Critical deactivating modes for the metal-2,2'-bipyridine or - 
1,10-phenanthroline MLCT excited states, 10:28218 (J;US) 
PHENOL 
Infrared Spectra 
Coal liquefaction process solvent characterization and 
evaluation. Technical progress report, January 1, 1985- 
March 31, 1985, 10:26606 (R;US) 
Inventories 
[Great Plains Gasification Associates] quarterly technical 
progress report, Ist quarter 1985, 10:26563 (R;US) 
PHENOLS 


See also CRESOLS 
NAPHTHOLS 
PHENOL 


Chemical Reaction Kinetics 
Catalysis, 10:28215 (RA;US) 
Crystal Structure 
Chemical physics, 10:28046 (RA;US) 
Lattice Parameters 
Chemical physics, 10:28046 (RA;US) 
Liquid Column Chromatography 
Determination of phenols in coal oil using HPLC, 10:26651 
(RA;XE;In German) 
Removal 
Pilot-scale treatment of gasification wastewater and reuse in a 
cooling tower, 10:26564 (R;US) 
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PHENOTHIAZINES 
Nuclear Resonance 
Catalysis, 10:28215 (RA;US) 
Oxidation 
Catalysis, 10:28215 (RA;US) 
PHENOXY RADICALS 
Nuclear Magnetic Resonance 
Catalysis, 10:28215 (RA;US) 
Oxidation 
Catalysis, 10:28215 (RA;US) 
PHENYL RADICALS 
Electronic Structure 
Ab initio molecular orbital study of the phenyl radical, 
10:28193 (J;US) 
PHENYLETHYLENE 
See STYRENE 
PHEROMONE 
Synthesis 
Bio-Organic Division progress report, 1980-1983, 10:28206 


(R;IN) 
PHI-1019 RESONANCES 
Particle Production 
Investigation of vector meson inclusive production on 
HYPERON installation, 10:29079 (R;SU;In Russian) 
PHI4-FIELD THEORY 
Green Function 
Functional differential equation approach to the large N 
expansion and mean field perturbation theory, 10:29201 
(J;US) 
Perturbation Theory 
Functional differential equation approach to the large N 
expansion and mean field perturbation theory, 10:29201 
(J;US) 


Trajectories 
Trajectories of the PHL.4-model by the block spin 
transformations, 10:29193 (R;DE) 
PHLOREDZIN 
See PHLORIZIN 
PHLORHIZIN 
See PHLORIZIN 
PHLORIZIN 
Chemical Bonds 
Linear relationship of phlorizin-binding capacity and hexose 
uptake during differentiation in a clone of LLC-PK; cells, 
10:28893 (J;US) 
PHOSPHATE GLASS 
Chemical Composition 
Physical and chemical characteristics of lead-iron phosphate 
nuclear waste glasses, 10:26904 (R;US) 
Corrosion Resistance 
Physical and chemical characteristics of lead-iron phosphate 
nuclear waste glasses, 10:26904 (R;US) 


Physical and chemical characteristics of lead-iron phosphate 
nuclear waste glasses, 10:26904 (R;US) 
Specific Heat 
Physical and chemical characteristics of lead-iron phosphate 
nuclear waste glasses, 10:26904 (R;US) 
Thermal Conductivity 
Physical and chemical characteristics of lead-iron phosphate 
nuclear waste glasses, 10:26904 (R;US) 
Thermal Expansion 
Physical and chemical characteristics of lead-iron phosphate 
nuclear waste glasses, 10:26904 (R;US) 
PHOSPHINES 
Electronic Structure 
Generalized valence bond description of simple ylides, 
10:28223 (J;US) 
Synthesis 
Synthesis of (trimethylsilyl)- and 
(trimethylgermy))allylphosphine, 10:28190 (J;US) 
PHOSPHORS 
Physical Radiation Effects 
Specific features of scintillator emission in intense pulsed 
neutron and gamma fields, 10:28598 (R;SU;In Russian) 


PHOSPHORUS 
Catalytic Effects 
Catalyst deactivation in direct coal liquefaction 
study of Wilsonville runs, 10:26623 (R;US) 
Concentration 
Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 
PHOSPHORUS 32 
Excretion 
Investigation levels of radioisotopes in the body and in urine 
following inhalation of radioactive materials. Consequences 
of the 1977 ICRP recommendations, 10:28877 (RA;IL) 
Tissue Distribution 
Investigation levels of radioisotopes in the body and in urine 
following inhalation of radioactive materials. 
of the 1977 ICRP recommendations, 10:28877 (RA;IL) 
PHOSPHORUS CHLORIDES 
Chemical Reactions 
Chemical separation, purification and identification of EOR- 
active compounds in water soluble sulfonates. 
Final progress report, 10:26765 (R;US) 
PHOSPHORUS COMPOUNDS 
See also PHOSPHINES 
PHOSPHORUS CHLORIDES 
Electric Conductivity 
Low temperature metallic resistivity of the charge-transfer 
organic conductor (TMTSF) 2PFe, 10:28110 (J;GB) 
PHOTOCELLS 
See PHOTOELECTRIC CELLS 
PHOTOCHEMISTRY 
Research Programs 
Notre Dame Radiation 


: @ comparative 


quarterly report, January 1, 


sation Lal 
1985-March 31, 1985, 10:28239 (R;US) 
PHOTOCONDUCTORS 
Design 


InP:Fe photoconducting device, 10:28648 (P;US) 
PHOTODIODES 
Gases 


Gas photodiode as a possible large-area photon detector, 
10:28583 (R;CH) 
Testing 
Gas photodiode as a possible large-area photon detector, 
10:28583 (R;CH) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTRIC CELLS 
See also PHOTOVOLTAIC CELLS 
Performance Testing 
Method and apparatus for measuring areas of photoelectric 
cells and photoelectric cell performance parameters, 
10:27194 (P;US) 
PHOTOELECTROCHEMICAL CELLS 
Photoelectrochemical reduction of CO2, 10:27112 (R;XE) 
Corrosive Effects 
Materials aspects of photoelectrochemical energy conversion, 
10:27189 (J;GB) 
Design 
Materials aspects of photoelectrochemical energy conversion, 
10:27189 (J;GB) 
Stable n-CulnSe/sub 2/iodide-iodine photoelectrochemical cell, 
10:27193 (P;US) 
Efficiency 
Efficiency and stability of photoelectrochemical devices, 
10:27191 (J;US) 


Development and characterisation of new materials to use as 
electrodes in photoelectrochemical solar cells designed to 
convert solar energy to chemical energy, 10:27110 (R;XE) 

Stable n-CulnSe/sub 2/iodide-iodine photoelectrochemical cell, 
10:27193 (P;US) 


convert solar energy to chemical energy, 10:27110 (R;XE) 





Solid Electrolytes 


Solid Electrolytes 

Polymer blends for use in photoelectrochemical cells for 
conversion of solar energy to electricity and methods for 
manufacturing such blends, 10:27190 (P;US) 


Stability : 
Efficiency and stability of photoelectrochemical devices, 
10:27191 (J;US) 
GNETIC 


PHOTON ACTIVATION ANALYSIS 
See ACTIVATION ANALYSIS 
PHOTON BEAMS 


Electron through radiosensitive regions of the cell 
nucleus, 10:28795 (R;DE;In German) 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON DETECTION (X-RAY) 


Monte Carlo electron/photon transport, 10:29355 (R;US) 
Nuclear Data Collections 
Nuclear data for MCNP, 10:29351 (R;US) 
Transport Theory 
Photon corpuscle in Riemann space, 10:29340 (R;FR;In 
French) 
PHOTON-DEUTERON INTERACTIONS 
Pair Production 
Production of K* K~ and ppbar pairs in high energy 
photoproduction, 10:29069 (R;US) 
PHOTON-HADRON INTERACTIONS 
See also PHOTON-DEUTERON INTERACTIONS 
Inclusive Interactions 
Recent results in photoproduction with real and virtual 
photons, 10:29052 (R;DE) 


Recent results in photoproduction with real and virtual 
photons, 10:29052 (R;DE) 
PHOTON-PHOTON INTERACTIONS 
Photon-photon interaction detection via the vacuum 
induced by a magnetic field: status of the 
experiment, 10:28590 (R;CH) 
Production 


Production of exotic resonance in yy->rhorho, 10:29160 
(TJ;DE) 


Recent results on the reactions yy-> eta’, As, (57)° and upper 
limits on yy->rho° and yy->a production, 10:29064 
(R;DE) 

PHOTONUCLEAR REACTIONS 
Elastic Scattering 

Dipole photon scattering from nuclei in the lead region, 

10:29291 (R;SU) 
Knock-Out Reactions 

Nuclear momentum distributions from (y,p) and (e,e'p) 

reactions, 10:29241 (J;US) 
Pair Production 

Pair production by light quanta in the MeV region, 10:29286 

(R;DE;In German) 
Quasi-Elastic Scattering 

Nuclear momentum distributions from (y,p) and (¢,e'p) 

reactions, 10:29241 (J;US) 
PHOTOPRODUCTION 
Reviews 

Recent results in photoproduction with real and virtual 

photons, 10:29052 (R;DE) 
PHOTOSPHERE 
Fraunhofer Lines 
Fine structure of Fraunhofer lines and structure of solar 
photosphere, 10:28938 (R;SU;In Russian) 
PHOTOSYNTHETIC BACTERIA 
Genetic Engineering 
Photobiological production of hydrogen, 10:26987 (RA;US) 
PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 


ERA-10/16 / 2328 


Electrochemical Corrosion 
Predicting electrochemical breakdown in terrestrial 
photovoltaic modules, 10:27132 (R;US) 
Encapsulation 
Encapsulation materials and processing, 10:27128 (R;US) 
Photothermal degradation of encapsulants, 10:27129 (R;US) 
Polymer-polymer interface bond stability, 10:27130 (R;US) 
Fabrication 


Encapsulation materials and processing, 10:27128 (R;US) 
Metallo-Organic Decomposition (MOD) silver metallization 
for photovoltaics, 10:27137 (R;US) 
Resistance 


Module flammability research, 10:27133 (R;US) 
Flammability 
Module flammability research, 10:27133 (R;US) 
Heat Transfer 
Study by infrared thermography and numerical analysis of the 
thermal behaviour of solar cells and photovoltaic modules, 
10:27113 (R;FR;In French) 
Market 
Photovoltaic markets and applications: the role of thin-film 
technologies, 10:27170 (RA;US) 
Meetings 
Proceedings of the 23rd Project Integration Meeting, 10:27120 
(R;US) 
Performance Testing 
Method and apparatus for measuring areas of photoelectric 
cells and photoelectric cell performance parameters, 
10:27194 (P;US) 
PHOTOVOLTAIC CONVERSION 
M 
Proceedings of the 23rd Project Integration Meeting, 10:27120 
(R;US) 
Research Programs 
Photovoltaic energy systems. Program summary, fiscal year 
1984, 10:27071 (R;US) 
PHOTOVOLTAIC POWER SUPPLIES 
Advanced and nontraditional concepts working group report, 
10:27201 (R;US) 
Electrical car using solar energy, 10:27993 (R;XE) 
Space Power, 10:27198 (R;US) 
Space Station power system, 10:27199 (R;US) 
Economic Analysis 
Solar energy for village development, 10:27203 (J;US) 
Feasibility Studies 
Solar energy for village development, 10:27203 (J;US) ° 
Information Dissemination 
Delaware correctional center: exhibit building. Final technical 
report, 10:27065 (R;US) 
Mechanical Tests 
Qualification test procedures for photovoltaic modules, 
10:27111 (R;XB) 
Performance 
Historical overview of the electrical power systems in the US 
manned and some US unmanned spacecraft. Final report, 
April 1984-January 1985, 10:27202 (R;US) 
Performance Testing 
Qualification test procedures for photovoltaic modules, 
10:27111 (R;XE) 
Radiators 
Liquid droplet radiator - an ultralightweight heat rejection 
system for efficient energy conversion in space, 10:27440 
(R;US) 
Reviews 
Photovoltaics technical information guide, 10:27183 (R;US) 
Thermal Testing 
Qualification test procedures for photovoltaic modules, 
10:27111 (R;XE) 
Thermodynamic Cycles 
Dynamic conversion working group summary, 10:27441 
(R;US) 
PHTHALIC ACID 
Thermodynamics 
Thermodynamics of complexation of lanthanides by benzoic 
and isophthalic acids, 10:28202 (J;US) 
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PHTHALOCYANINES 
Catalytic Effects 

Hydrogenation of nitrogen-containing coal liquid model 
compounds, 10:26559 (RA;US) 

PHYSICAL AND TECHNICAL RESEARCH REACTOR M 
See RPT REACTOR 
PHYSICAL RADIATION EFFECTS 
Dislocation role at generation and growth of radiative pore 
and loop, 10:29382 (R;SU;In Russian) 
Research Programs 
Progress report No. 2, 1981-1984. Working group on radiation 
in solid bodies, 10:28021 (R;DE) 
PIGE ANALYSIS 
See PROTON REACTIONS 

PINES 

Harvesting 

Sediment and nutrient export in runoff from burned and 
harvested pine watersheds in the South Carolina Piedmont, 
10:28752 (J;US) 

PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS 
Multiple Production 

Description of multiplicity distributions of negative particles in 
hadron (anti p,wp,K~ )-nucleus (Li,C,S,Cu,CsI,Pb) 
interactions at 40 GeV/c, 10:29082 (R;HU) 

Hadron jets in cumulative processes for 7~ C interactions at 
p=40 GeV/c, 10:29081 (R;SU) 

Particle Production 

Pi zero hadronic production with large transverse momentum 
at 200 GeV/c, 10:29239 (R;FR;In French) 

Search of narrow properties in effectiv: mass spectra of two 
and three protons using the technique of two-meter propane 
chamber, 10:29080 (R;SU;In Russian) 

PION MINUS-PROTON INTERACTIONS 
Charge-Exchange Interactions 

Differential cross section measurement of 7 + p—>7°+n 
and 7” + p—7 + n (eta — 27) reactions at 100 GeV/c, 
10:29147 (R;FR;In French) 

Particle Production 

Differential cross section measurement of m= + p— 7°+n 
and 7” + p—7 + n (eta — 2y) reactions at 100 GeV/c, 
10:29147 (R;FR;In French) 

Evidence for glueballs, 10:29096 (J;US) 

PION PLUS REACTIONS 
Particle Production 

Pi zero hadronic production with large transverse momentum 

at 200 GeV/c, 10:29239 (R;FR;In French) 
PION REACTIONS 


See also PION MINUS REACTIONS 
PION PLUS REACTIONS 


Absorption 
ai and m™~ absorption on *He, 10:29228 (RA;DE) 
Breakup Reactions 
ar* and a absorption on *He, 10:29228 (RA;DE) 
Elastic Scattering 
Off-energy-shell effects in the elastic pion-nucleus scattering, 
10:29233 (R;SU;In Russian) 
Potential Scattering 
Theory of low-energy pion-nucleus scattering, 10:29234 
(R;SU;In Russian) 
Rescattering 
Off-energy-shell effects in the elastic pion-nucleus scattering, 
10:29233 (R;SU;In Russian) 
PION-NUCLEON INTERACTIONS 
See also PION-PROTON INTERACTIONS 
Bag Model 
P-matrix in the quark compound bag model, 10:29141 (R;SU) 
PION-PROTON INTERACTIONS 
See also PION MINUS-PROTON INTERACTIONS 
Multiple Production 
Monte Carlo simulation of multiple production at high energy 
hadron collisions, 10:29144 (R;SU;In Russian) 
PIONS 


See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 


Ol Spilis 


Form Factors 

Comparison of hadron and charge form factors of 7 meson 

and proton, 10:29126 (R;SU;In Russian) 
Leptonic Decay 

Feasibility of a new direct measurement of the muon-neutrino 

raass, 10:29094 (J;US) 
Mass Difference 

ar* @° and K* K° mass differences in the standard SU(3)/sub c/ 
x SU(2)/sub L/ x U(1) theory of strong, electromagnetic and 
weak interactions, 10:29154 (J;US) 

Particle Production 
Knock out for subthreshold pion production, 10:29309 (R;FR) 
Wave Functions 

Evolution kernel for the pion wave function: two-loop 
calculation in the Feynman gauge, 10:29143 (R;SU;In 
Russian) 

PIONS MINUS 
Particle Production 

Production of charged hadrons with large transverse 
momentum in proton-deuteron collisions at 70 GeV, 
10:29074 (R;SU;In Russian) 

PIONS NEUTRAL 
Particle Decay 

Observation of ultrarelativistic positroniums, 10:29013 (R;SU;In 

Russian) 
Particle Production 

Cooperative production of pions and photons as a probe for 
the dynamics of nucleus-nucleus collisions, 10:29267 
(RA;DE) 

Interplay between one-body and two-body dynamics in the 
subthreshold pion production at intermediate energies, 
10:29250 (R;DE) 

Pi zero hadronic production with large transverse momentum 
at 200 GeV/c, 10:29239 (R;FR;In French) 

PIONS PLUS 
Particle Production 

Production of charged hadrons with large transverse 
momentum in proton-deuteron collisions at 70 GeV, 
10:29074 (R;SU;In Russian) 


Study on the elementary amplitudes in the *C(y,7*) and 
16Q(-y,7* ) reactions, 10:29238 (R;SU;In Russian) 
PIPE FITTINGS 
Design 
Improvement of gas-tightness of OTTG and TBO-S5 threaded 
pipe couplings, 10:26804 (TJ;GB) 
PIPE JOINTS 
Heat Transfer 
Resolution of thermal striping issue downstream of a horizontal 
pipe elbow in stratified pipe flow (LMFBR), 10:27529 
(R;US) 
Hi 


ydraulics 
Resolution of thermal striping issue downstream of a horizontal 
pipe elbow in stratified pipe flow (LMFBR), 10:27529 
(R;US) 
Test Facilities 
Resolution of thermal striping issue downstream of a horizontal 
pipe elbow in stratified pipe flow (LMFBR), 10:27529 
(R;US) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
P 
Flow Rate 
Effect of inlet azimuthal flow rate nonuniformity on the 
coolant flow in a nuclear reactor cylindrical manifold, 
10:27455 (R;SU;In Russian) 
Gas Flow 
Decomposition-coordination techniques for parallel simulation. 
Part 2. Simulation of gas flow in a pipeline, 10:29603 (R;GB) 
Leak Testing 
Pipeline leak location using radiotracer technique, 10:26978 
(R;IN) 
Oil Spills 
Buoyancy-driven leakage of oil from a ruptured submarine 
pipeline, 10:26784 (R;NL) 





PIPELINES 
Ruptures 
Ruptures 


Buoyancy-driven leakage of oil from a ruptured submarine 
pipeline, 10:26784 (R;NL) 
PIPES 


Improvement of gas-tightness of OTTG and TBO-5 threaded 
pipe couplings, 10:26804 (TJ;GB) 
Crack Propagation 
Fatigue crack growth rates of low-carbon and stainless piping 
steels in PWR environment, 10:27635 (RA;US) 
Cracks 
BWR pipe crack control using hydrogen water chemistry: 
status report on Dresden-2 program, 10:27683 (RA;US) 
Critical flow through pipe cracks and for small breaks with 
stratified upstream region, 10:27625 (RA;US) 


Further considerations for damping in heavily insulated pipe 
—— 10:27430 (R;US) 
of implementing PVRC proposed piping damping for 
aaa computer codes, 10:27542 (R;US) 
Nondestructive monitoring of erosive wear in transfer lines and 
on at synfuels pilot plants, 10:26630 (BA;US) 
Fatigue crack growth rates of low-carbon and stainless piping 
steels in PWR environment, 10:27635 (RA;US) 
Fluid Flow 
Measurement of velocity profiles in a stratified pipe flow 
recirculatory shear zone using laser flow visualization, 
10:27393 (R;US) 
Heat Treatments 
Temperature profile along an induction heated, moving non- 
magnetic charge, 10:27938 (R;SE) 


Hydraulics 
Measurement of velocity profiles in a stratified pipe flow 
recirculatory shear zone using laser flow visualization, 
10:27393 (R;US) 
Poisson Ratio 
Slideline verification for multilayer pressure vessels and piping 
analysis including strain hardening, 10:28039 (R;US) 


Reliability analysis of stiff versus flexible piping, 10:27642 
(RA;US) 
Restraints 


Reliability analysis of stiff versus flexible piping, 10:27642 
(RA;US) 

Technical considerations for flexible piping design in nuclear 
power plants, 10:27698 (R;US) 


Piping response testing associated with pipe rupture, 10:27681 
(RA;US) 


Report of the US Nuclear Regulatory Commission Piping 
Review Committee. Volume 5. Summary - Piping Review 
Committee conclusions and recommendations, 10:27581 
(R;US) 

Seismic Effects 
Further considerations for damping in heavily insulated pipe 

systems, 10:27430 (R;US) 

Methods of implementing PVRC proposed piping damping for 
structural computer codes, 10:27542 (R;US) 

Report of the US Nuclear Regulatory ommission Piping 
Review Committee. Volume 2. Evaluation of seismic 
designs: a review of seismic design requirements for Nuclear 
Power Plant Piping, 10:27580 (R;US) 

Strain 
Slideline verification for multilayer pressure vessels and piping 

analysis including strain hardening, 10:28039 (R;US) 

Stress Analysis 

Methods of implementing PVRC proposed piping damping for 
structural computer codes, 10:27542 (R;US) 

SHAPS-2: a three-dimensional computer program for 
linear/non-linear, static/dynamic analyses of piping systems 
Ps 10:27534 (R;US) 

echnical considerations for flexible piping design in nuclear 
oa plants, 10:27698 (R;US) 
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Stresses 
Slideline verification for multilayer pressure vessels and piping 
analysis including strain hardening, 10:28039 (R;US) 


Technical considerations for flexible piping design in nuclear 
power plants, 10:27698 (R;US) 
Insulation 


Further considerations for damping in heavily insulated pipe 
systems, 10:27430 (R;US) 
Ultrasonic Testing 
Nondestructive monitoring of erosive wear in transfer lines and 
cyclones at synfuels pilot plants, 10:26630 (BA;US) 
Wear 
Nondestructive monitoring of erosive wear in transfer lines and 
cyclones at synfuels pilot plants, 10:26630 (BA;US) 
Young Modulus 
Slideline verification for multilayer pressure vessels and piping 
analysis including strain hardening, 10:28039 (R;US) 
PISTONS 
Seals 
Syn-fuel reciprocating charge pump improvement program 
Quarterly report, July 1-September 31, 1983, 10:26596 
(R;US) 
PITTSBURG-MIDWAY SOLVENT REFINED COAL PRO 
See SRC PROCESS 
PLANETARY NEBULAE 
Balmer Lines 
Bipolar ejection of matter from hot stars, 10:28953 (R;MX) 
Chemical Composition 
Variation of oxygen and nitrogen abundances in the galaxy, 
10:28979 (R;US) 
PLANKTON 
Radionuclide Kinetics 
Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 
PLANTS 
See also ALGAE 
HERBS 


TRADESCANTIA 
TREES 


Injuries 
Fate of excess sulfur in higher plants, 10:28897 (J;US) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 


See also COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 


Alfven Waves 
Nonlinear global Alfven eigenmodes, 10:29506 (J;US) 
Anions 


Theoretical studies of kinetic mechanisms of negative-ion 
formation in plasmas. Annual technical report, 1 June 1983-1 
June 1984, 10:29452 (R;US) 

Boltzmann-Viasov Equation 

Continuity between a one dimensional Vlasov equation 
solution and the movement of a system of points, 10:29459 
(R;FR;In French) 


Density-wave theory of classical Wigner crystallization, 
10:29038 (R;IT) 
ECR Heating 
Electron distribution function in a bumpy torus, 10:29499 
G;US) 
Electron Density 
Murakami density limit in tokamaks and reversed-field pinches, 
10:29495 (J;US) 
Electron Rings 
Slow radial instability of large-orbit rings trapped in a mirror 
field with resistive walls, 10:29497 (J;US) 
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Electron Temperature 
Electron distribution function in a bumpy torus, 10:29499 
(J;US) 
Equations of State 
Inverse plasma equilibria, 10:29526 (J;NL) 
Equilibrium 
Experimental and computational equilibria of field-reversed 
configurations, 10:29494 (J;US) 


Murakami density limit in tokamaks and reversed-field pinches, 
10:29495 (J;US) 
Ton Rings 
Slow radial instability of large-orbit rings trapped in a mirror 
field with resistive walls, 10:29497 (J;US) 
Joule Heating 
Murakami density limit in tokamaks and reversed-field pinches, 
10:29495 (J;US) 
Magnetohydrodynamics 
Hamiltonian formulation of two-dimensional gyroviscous 
MHD, 10:29481 (R;DE) 
Nonideal magnetohydrodynamic instabilities and toroidal 
magnetic confinement, 10:29500 (J;US) 
Nonlinear Problems 
Mode conversion and electron heating near the upper-hybrid 
resonance frequency, 10:29503 (J;US) 
Nonlinear global Alfven eigenmodes, 10:29506 (J;US) 
Plasma Density 
Electron distribution function in a bumpy torus, 10:29499 
(J;US) 
Research Programs 
Annual report on theoretical work of the S.T.G.I. (Section de 
Theorie des Gaz Ionises), 10:29461 (R;FR) 
Stochastic Processes 
Stochastic model for lower hybrid wave scattering by density 
fluctuations, 10:29505 (J;US) 
Wave Propagation 
Mode conversion and electron heating near the upper-hybrid 
resonance frequency, 10:29503 (J;US) 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
Plasma Instability 
Nonideal magnetohydrodynamic instabilities and toroidal 
magnetic confinement, 10:29500 (J;US) 
PLASMA DENSITY 
Limiters 
Tokamaks: turbulence and first test of an ergodic magnetic 
limiter, 10:29522 (BA;XA) 


Tokamaks: turbulence and first test of an ergodic magnetic 
limiter, 10:29522 (BA;XA) 
PLASMA DIAGNOSTICS 
Gas Lasers 
Multiframe nitrogen laser for diagnostics of a plasma produced 
by means of relativistic electron beam accelerators, 10:29476 
(R;SU;In Russian) 
Interferometers 
Signal processing in a laser interferometer with a mechanical 
frequency shifter, 10:29470 (R;SU;In Russian) 
Magnetic Probes 
Note for the Mirnov signal analysis in tokamaks, 10:29488 
(R;US) 


Scattering 
LIDAR-Thomson scattering, 10:29479 (R;DE) 
PLASMA EXPANSION 
Electric Fields 
Flow of plasma in the solar terrestrial environment, 10:28998 
(R;US) 
PLASMA FILAMENT 


Study on the turbulence of fast linear theta-pinch plasma on 
the base of deuterium spectral line Stark broadening, 
10:29483 (R;SU;In Russian) 

Drift Instability 

Study on the turbulence of fast linear theta-pinch plasma on 
the base of deuterium spectral line Stark broadening, 
10:29483 (R;SU;In Russian) 


PLASMA FOCUS 
Hydrodynamics 
One-dimensional hydrodynamic model of plasma focus with 
account of radiation, 10:29482 (R;SU;In Russian) 
Plasma Instability 
Four-fluid description of turbulent plasma focus dynamics, 
10:29478 (R;DE;In German) 
PLASMA JETS 
Radiations 
High-power radiating plasma, 10:28289 (R;US) 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA SIMULATION 
Monte Carlo Method 
Investigations on plasma-microfield by means of plasma- 
computerized simulation, 10:29477 (R;DE;In German) 
PLATES 
Thicker than SHEETS or FOILS. 
Heat Transfer 
Heat transfer to vertical flat plates in a 
fluidized bed. Master’s thesis, 10:28294 (R;US) 
PLATINUM 
Catalytic Effects 
Combustor study of the deactivation of a three-way catalyst by 
lead and manganese, 10:27998 (R;US) 
Electronic Structure 
Modification of benzene and carbon monoxide adsorption on 
Pt(111) by the coadsorption of potassium or sulfur, 10:28192 
(J;US) 
Molecular Structure 
Modification of benzene and carbon monoxide adsorption on 
Pt(111) by the coadsorption of potassium or sulfur, 10:28192 
(J;US) 
Physical Radiation Effects 
Defect production and recovery in fcc metals irradiated at 4.2 
K, 10:28056 (R;US) 
PLATINUM ALLOYS 
Catalytic Effects 
Determination of the effect of metallurgical variables on the 
electrocatalytic properties of PtCr alloys with respect to the 
oxygen reduction reaction, 10:27829 (RA;US) 
Lattice Vibrations 
Vibrational properties of Nisub(x)Ptsub(1-x) alloys, 10:29037 


(R; 
PLATINUM COMPLEXES 
Molecular Structure 
Incommensurate pinning mechanism in KCP, 10:28184 (R;IT) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLT DEVICES 
Current-Drive Heating 
Improving current generation in a Tokamak by electron 
cyclotron waves, 10:29465 (R;FR) 
ICR Heating 
Ion cyclotron heating experiments in PLT, 10:29517 (BA;XA) 
Ion cyclotron heating experiments in PLT, 10:29486 (R;US) 
Theoretical studies of lower hybrid current drive and ion 
cyclotron heating in tokamaks, 10:29520 (BA;XA) 
Lower Hybrid Heating 
Lower hybrid current ramp-up in the PLT tokamak, 10:29519 
(BA;XA) 
Theoretical studies of lower hybrid current drive and ion 
cyclotron heating in tokamaks, 10:29520 (BA;XA) 
PLUMES 
Diffusion 
Catalog of data for the EPRI Plume Model Validation and 
Development data base: moderately complex terrain site. 
Final report, 10:28692 (R;US) 
Measurements on the diffusion of hydrogen chloride in the 
waste gas plume of incineration ships in the North Sea. Part 
1: methodology, instrumentation and presentation of data, 
10:28696 (R;DE) 
Operational validation of Gaussian and first-order closure 
plume models at a moderately complex terrain site. Final 
report, 10:28690 (R;US) 





Plume Model Validation and Development Project: differential 
absorption lidar measurements of SO; in moderately complex 


moderatly complex terrain site. Final report, 10:28688 


(R;US) 

Summary of results and conclusions for the EPRI Plume 
Model Validation and Development Project: moderately 
complex terrain site. Final report, 10:28687 (R;US) 

VALMET: a valley air pollution model. Final report. Revision 
1, 10:28698 (R;US) 


Accounting 
concentration and 


Nondestructive measurements of plutonium 
isotopic contents (JASPAS projects 81-4 and 81-5), 10:26974 


Environmental Transport 
Predicted erosion and sediment delivery of fallout plutonium, 
10:28743 (J;US) 
Fallout Deposits 
Predicted erosion and sediment delivery of fallout plutonium, 
10:28743 (J;US) 


Absorption 
Influence of chemical form, feeding regimen, and animal 
species on the gastrointestinal absorption of plutonium, 
10:28826 (R;US) 
Material Balance 
Nondestructive measurements of plutonium concentration and 
isotopic contents (JASPAS projects 81-4 and 81-5), 10:26974 
(RA;JP) 
PLUTONIUM 237 
Clearance 
Effect of age on the efficacy of Zn- 
diethylenetriaminepentaacetic acid therapy for removal of 
Am and Pu from beagles, 10:28882 (J;US) 
PLUTONIUM 238 
Environmental Transport 
Long-term exposure of ***PuO; to a terrestrial environment. 
Volume III, 10:28736 (R;US) 
PLUTONIUM 239 
Accumulation 
Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 
Calibration Standards 
Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 
Carcinogenesis 
Liver cancer induction by **Am, **°Pu and thorotrast in deer 
mice and grasshopper mice, 10:28858 (RA;DE) 


Effect of age on the efficacy of Zn- 
diethylenetriaminepentaacetic acid therapy for removal of 
Am and Pu from beagles, 10:28882 (J;US) 
Delayed Radiation Effects 
Late effects of **Ra, 7*Ra and **Pu in female mice ICR 
strain, 10:28842 (RA;DE) 
Monitoring 
1984 Environmental 1 program for Idaho 
chemeeas Site, 10:28705 (R;US) 


Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. 
January-December 1984, 10:28765 (R;US) 
PLUTONIUM 240 
Accumulation 
Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 
Calibration Standards 
Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 
Radiation Monitoring 
1984 Environmental monitoring program report for Idaho 
National Engineering Laboratory Site, 10:28705 (R;US) 
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Radioecological Concentration 
Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 
PLUTONIUM 242 
Backbending 
Backbending in ***Pu and *Pu, 10:29297 (R;DE) 
Integral Cross Sections 
Nuclear data evaluation of curium-248 and plutonium-242, 
10:29300 (RA;IL) 
Nuclear Data Collections 
Nuclear data evaluation of curium-248 and plutonium-242, 
10:29300 (RA;IL) 
Yrast States 
Backbending in ***Pu and **Pu, 10:29297 (R;DE) 
PLUTONIUM 244 
Backbending 
Backbending in ***Pu and **Pu, 10:29297 (R;DE) 
Yrast States 
in Pu and ™*Pu, 10:29297 (R;DE) 
PLUTONIUM DIOXIDE 


Critical data for homogeneous U(NAT)O:2-PuO2-H2O-systems 
with PuO,-fractions of 35 and 45 Wt% of the total oxide, 
10:26828 (R;DE;In German) 

Environmental Transport 

Long-term exposure of ***PuO, to a terrestrial environment. 

Volume III, 10:28736 (R;US) 
Fabrication 

Nuclear fuel conversion and fabrication chemistry, 10:26841 

(J;DE) 


Nuclear fuel conversion and fabrication chemistry, 10:26841 
(J;DE) 
Recycling 
Development of a dry recycling route for rejected UO2 and 
UO,-4 wt % PuOs sintered pellets, 10:26826 (R;IN) 
PLUTONIUM NITRATES 
Denitration 
Trioxane initiated formic acid denitration of plutonium-bearing 
acid solution, 10:26840 (J;DE) 
PLUTONIUM OXIDES 
See also PLUTONIUM DIOXIDE 
Sorptive Properties 
Effects of water vapor on the surface chemistry of calcined 
plutonium peroxide as determined by nitrogen adsorption, 
10:28247 (J;US) 
Surface Properties 
Effects of water vapor on the surface chemistry of calcined 
plutonium peroxide as determined by nitrogen adsorption, 
10:28247 (J;US) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POINCARE GROUPS 
Algebra 
New supersymmetric extension of Poincare algebra, 10:29170 
(R;IT) 
POINT DEFECTS 
See also INTERSTITIALS 
VACANCIES 


Dislocation role at generation and growth of radiative pore 
and loop, 10:29382 (R;SU;In Russian) 
Recombination 
Dislocation role at generation and growth of radiative pore 
and loop, 10:29382 (R;SU;In Russian) 
POISEUILLE FLOW 
See LAMINAR FLOW 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLAR REGIONS 
See also ARCTIC REGIONS 
Electron Precipitation 
Polar rain: solar coronal electrons in the Earth’s 
magnetosphere, 10:28997 (R;US) 
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POLAR-CAP AURORAE 
Electron Beams 
Flow of plasma in the solar terrestrial environment, 10:28998 
(R;US) 
Plasma Expansion 
Flow of plasma in the solar terrestrial environment, 10:28998 
(R;US) 
POLARIZATION 
For the process and condition in classical physics only; see also 
SPIN ORIENTATION. 


Surface polariton reflection and transmission at a rough 
surface, 10:29033 (R;IT) 


Surface polariton reflection and transmission at a rough 
surface, 10:29033 (R;IT) 
POLARIZED TARGETS 
Reviews 
Polarized targets and ion sources: new possibilities, 10:28489 
(R;CH) 
Static nuclear polarisation and polarised targets, 10:28557 


Interaction of electrons with polar-optical phonons in two- and 
three-dimensional electron systems, 10:29385 (R;AT;In 
German) 

POLICY 


See ENERGY POLICY 
ENVIRONMENTAL POLICY 


POLLUTANTS 
Not for radioactive contaminants for which use RADIOACTIVE 
WASTES or other related terminology. 
Classification 
Ranking index to characterize polynuclear aromatic pollutants 
in environmental samples, 10:28702 (J;GB) 
Environmental Transport 
Preliminary estimates of airborne pollutant fluxes to the Camp 
Branch and Cross Creek watersheds. Technical memo, 
10:28697 (R;US) 
POLLUTION (THERMAL) 
See THERMAL POLLUTION 
POLOIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLONIUM 210 


Chemical Preparation 
Polonium, 10:28204 (TJ;US) 
Hydrolysis 
Polonium, 10:28204 (TJ;US) 
POLYACETYLENES 
Electric Conductivity 
Electron-donor dopant, method of improving conductivity of 
polymers by doping therewith, and a polymer so treated, 
10:28108 (P;US) 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYCYCLIC AROMATIC HYDROCARBONS 
Biological Accumulation 
Analysis of sediments and soils for chemical contamination for 
the design of US Navy homeport facility at East Waterway 
of Everett Harbor, Washington. Final report (Macoma 
inquinata; Mytilus edulis), 10:28763 (R;US) 
Screening 


Biostudies of complex mixtures, 10:26753 (RA;US) 
Health effects of complex mixtures, 10:26757 (RA;US) 
Ecological Concentration 
Analysis of sediments and soils for chemical contamination for 
the design of US Navy homeport facility at East Waterway 
of Everett Harbor, Washington. Final repo: 
inquinata; Mytilus edulis), 10:28763 (R;US) 
Environmental summary for calendar year 1984, 10:28725 
(R;US) 
Liquid Column 
Performance evaluation of slurry-packed capillary columns for 
liquid chromatography, 10:28176 (J;DE) 
Separation of aromatic hydrocarbons using bonded-phase 
charge-transfer liquid chromatography, 10:28175 (J;US) 


Ranking index to characterize polynuclear aromatic pollutants 
in environmental samples, 10:28702 (J;GB) 
Membrane Transport 
Studies of the effect of toxic coal particles on model membrane 
systems, 10:26750 (R;US) 


Studies of the effect of toxic coal particles on model membrane 
systems, 10:26750 (R;US) 
Toxicity 
Biostudies of complex mixtures, 10:26753 (RA;US) 
POLYENES 
See also POLYACETYLENES 


Energy Gap 
Quantum fluctuation of the order parameter in polyacetylene, 
10:29035 (R;IT) 
Order Parameters 
Quantum fluctuation of the order parameter in polyacetylene, 
10:29035 (R;IT) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Chemical Preparation 
Functionalized 13-crown-4, 14-crown-4, 15-crown-4, and 16- 
crown-4 : synthesis and lithium ion complexation, 
10:28219 (J;US) 
Structural Chemical Analysis 
Be ean eee 13-crown-4, 14-crown-4, 15-crown-4, and 16- 
: synthesis and lithium ion complexation, 
azaais G;US) 


POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLYETHYLENES 


Strength 
Polyethylene solidification of low-level wastes, 10:26853 
(R;US) 


Polyethylene solidification of low-level wastes, 10:26853 
(R;US) 
Extrusion 
Polyethylene solidification of low-level wastes, 10:26853 
(R;US) 
Tensile 
Polyethylene solidification of low-level wastes, 10:26853 
(R;US) 
POLY(SOBUTYLENE OXIDE) 
See ORGANIC POLYMERS 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERIZATION 
See also DIMERIZATION 


y' 

hydrocarbyls and hydrides, 10:28244 (J;US) 

POLYMERS 

See also ORGANIC POLYMERS 
Conformational Changes 
Polymer chain segment orientation during stress relaxation. 

Annual progress report, July 1, 1984-June 30, 1985, 10:28106 
(R;US) 


Drawing 
Profile development in drawn hollow tubes, 10:28107 (R;US) 
Relaxation 
Polymer chain segment orientation during stress relaxation. 
Annual progress report, July 1, 1984-June 30, 1985, 10:28106 
(R;US) 
POLYNEUTRONS 
Particle Discrimination 
Estimation of cross sections of hypotetical *no, **Hea, Lis 
nuclei production in the framework of fast fragmentation 
model, 10:29225 (R;SU;In Russian) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 





Direct bioconversion of solar energy into organic chemicals, 
10:27069 (R;FR) 


POLYTHIONIC ACIDS 
See SULFUR COMPOUNDS 
POLYVINYL CHLORIDE 


Dewatering to stabilize fly ash disposal ponds. Final report, 
10:26668 (R;US) 
POOLS 
See PONDS 
POROUS MATERIALS 
Natural Convection 

Natural convection experiments in a stratified liquid-saturated 

porous medium, 10:28308 (R;US) 


Migration 
Exact solution of a model for diffusion particles and 
longitudinal dispersion in packed beds, 10:28741 (R;SE) 
PORTLAND CEMENT 
Bulk Density 
Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 
Chemical 
yp ee characterization and stability of salt- and nonsalt- 
grouts and mortars (BCT-1F- and BCT-1FF- 
selated), 10:26850 (R;US) 
Portland cement for SO: control in coal-fired power plants, 
10:26681 (P;US) 
Reactions 


Portland cement for SO: control in coal-fired power plants, 
10:26681 (P;US) 
Strength 


sap 52 characterization and stability of salt- and nonsalt- 
grouts and mortars (BCT-1F- and BCT-1FF- 
seleted), 10:26850 (R;US) 


Ductility 
Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 


Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

Phase Studies 

Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 


Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

Thermal 

Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

Young Modulus 

Experimental characterization and stability of salt- and nonsalt- 
containing grouts and mortars (BCT-1F- and BCT-1FF- 
related), 10:26850 (R;US) 

PORTSMOUTH CENTRIFUGE ENRICHMENT PLANT 


Portsmouth Uranium Enrichment Complex environmental 
monitoring report for calendar year 1984, 10:28756 (R;US) 
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PORTSMOUTH GASEOUS DIFFUSION PLANT 
Radioactivity 
Portsmouth Uranium Enrichment Complex environmental 
monitoring report for calendar year 1984, 10:28756 (R;US) 
PORTSMOUTH PLANT 


See PORTSMOUTH CENTRIFUGE ENRICHMENT PLANT 
PORTSMOUTH GASEOUS DIFFUSION PLANT 


POSITION INDICATORS 
See DISPLACEMENT GAGES 
POSITION SENSITIVE DETECTORS 
Cherenkov Counters 
Test of a ring imaging Cherenkov counter, 10:28593 (R;DE) 
POSITRON CHANNELING 
Gamma Spectra 
Angular and energy distributions of gamma-quanta emitted at 
relativistic positron channeling, 10:28130 (R;SU;In Russian) 
POSITRON COMPUTED TOMOGRAPHY 
Multiwire Ionization Chambers 
High-density avalanche chamber for positron emission 
tomography, 10:28584 (R;CH) 
Reviews 
Advanced instrumentation for Positron Emission Tomography, 
10:28808 (R;US) 
Time-of-Flight Method 
Physical characteristics of a position computed tomography 
system using time-of-flight technics, 10:28788 (R;FR;In 
French) 
POSITRONIUM 
Particle Decay 
Observation of ultrarelativistic positroniums, 10:29013 (R;SU;In 
Russian) 
Particle Production 
Observation of ultrarelativistic positroniums, 10:29013 (R;SU;In 
Russian) 
Production 
Experimental method for measuring positronium reflection 
from surfaces, 10:28158 (R;US) 
Reflection 
Experimental method for measuring positronium reflection 
from surfaces, 10:28158 (R;US) 
POSITRONS 
Absorption 
Frequency measuring of the phonon electromagnetic 
conversion on the 1035 MeV positrons in diamond, 10:29350 
(R;SU;In Russian) 
Annihilation 
Frequency measuring of the phonon electromagnetic 
conversion on the 1035 MeV positrons in diamond, 10:29350 
(R;SU;In Russian) 
Spectra 
Materials characterization with intense positron beams, 
10:29023 (R;US) 
Structure Functions 
Calculation of radiative corrections to the cross-section of one- 
photon annihilation by means of structure functions, 
10:29157 (TG;DE) 
POSTULATED PARTICLES 


See also HEAVY LEPTONS 
HIGGS BOSONS 
MAGNETIC MONOPOLES 
QUARKS 
TACHYONS 
Search for scalar muons, 10:29068 (R;DE) 


Search for supersymmetric partners of electrons, 10:29067 


Mirror fermions and cosmology, 10:29187 (R;IT) 
Particle Production 

Search for new particles in et e~ annihilation, 10:29090 (R;DE) 
Radiation Detection 

Search for free quarks at PEP, 10:29105 (J;US) 
Supersymmetry 

Mirror fermions and cosmology, 10:29187 (R;IT) 
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POTASSIUM 


Modification of benzene and carbon monoxide adsorption on 
Pt(111) by the coadsorption of potassium or sulfur, 10:28192 
(J;US) 

Solvent Extraction 
Separations chemistry, 10:28169 (RA;US) 
Synergism 
Separations chemistry, 10:28169 (RA;US) 
POTASSIUM CARBONATES 
Catalytic Effects 

Effects of inorganics and pore structure on char gasification 

kinetics. Final report, 10:26568 (R;US) 
POTASSIUM CHLORIDES 
Photolysis 

Photofragment fluorescence as a sensitive probe for gas-phase 

alkali compounds and their photochemistry, 10:28236 (R;US) 
Sublimation Heat 

Photofragment fluorescence as a sensitive probe for gas-phase 

alkali compounds and their photochemistry, 10:28236 (R;US) 
POTASSIUM COMPOUNDS 


See also POTASSIUM CARBONATES 
POTASSIUM CHLORIDES 
POTASSIUM HYDROXIDES 
POTASSIUM OXIDES 
POTASSIUM PERCHLORATES 


Catalytic Effects 
Fundamentals of catalytic coal gasification, 10:26556 (RA;US) 
Measuring Instruments 
Ames Laboratory measurements of alkali levels in the Curtiss- 
Wright PFBC gas stream, 10:26743 (R;US) 
POTASSIUM HYDROXIDES 
Catalytic Effects 
Mechanism of the catalytic gasification and reactivity of 
graphite, 10:26619 (R;US) 
POTASSIUM OXIDES 
Removal 
Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Monthly report, 10:26726 (R;US) 
POTASSIUM PERCHLORATES 
Combustion Kinetics 
Burn front velocity as a function of pellet density in 
iron/potassium perchlorate heat powders, 10:28660 (R;US) 
POWER AMPLIFIERS 
Pulse Techniques 
Design of a compact RF pulsed power amplifier, 10:28332 
(RA;DE) 
POWER DEMAND 
Correlations 
Conservation of energy and electricity: the post-embargo 
record (Ratio of energy demand to GNP), 10:27776 (R;US) 
Forecasting 
Industrial end-use planning methodology (INDEPTH): 
recommended design. Final report, 10:27793 (R;US) 
POWER DISTRIBUTION SYSTEMS 
Disturbances 
Analysis of potential sources of power system disturbances: 
Basic criteria for their connection to the network, 10:27383 
(R;SE) 
Electric Impedance 
Effect of time harmonics on power system components. 
Topical report, February 28, 1983-April 30, 1984 (first draft), 
10:27356 (R;US) 
Electrical Faults 
Implementation of a high-impedance fault detection algorithm. 
Final report, 10:27387 (R;US) 
Management 
Study of combined collective renewable power plants. Pt. 2. 
Description of supply units. Solar heating plants. Wind 
power plants. Heat pump systems. Biogas plants. Straw and 
wood-fueled systems. District heating. Heat storage. Power 
distribution. Control and management, 10:27969 (R;DK;In 
Danish) 
Fluctuations 
Network disturbances caused by the operation of electroheat 
plants. Session 2.2c N.2.2.20, 10:27381 (R;SE;In German) 


POWER REACTORS 
Rellabitity 


UIE international flickmeter. Application to the measurement 
of disturbances caused by arc furnaces and electric welders. 
Session 2.2c N.2.2.17, 10:27382 (R;SE) 

Harmonics 

Effect of time harmonics on power system components. 
Topical report, February 28, 1983-April 30, 1984 (first draft), 
10-27356 (RUS (R;US) 

POWER GENERATION 
See also COGENERATION 
Consumption Rates 
Electric Power Monthly, September 1984, 10:27787 (R;US) 
Data 
Electric Power Monthly, September 1984, 10:27787 (R;US) 
Public Opinion 
Conceivability and evaluation of risks: nuclear energy and coal 
firing compared, 10:27753 (R;NL;In Dutch) 
POWER METERS 
Protection Devices 
Detection of electric meter tampering. Final report, 10:27794 


See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 


WIND POWER PLANTS 
Intake Structures 
Subsampling program for the estimation of fish impingement, 
10:27380 (J;US) 
Market 
Future market for electric 
documentation, 10:27795 (R;US) 
Pollution Regulations 
Subsampling program for the estimation of fish impingement, 
10:27380 (J;US) 
POWER REACTORS 
See also BR-3 REACTOR 
BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
CATAWBA-I REACTOR 
CATAWBA-2 REACTOR 
CLINCH RIVER BREEDER REACTOR 
CRYSTAL RIVER-3 REACTOR 
DRESDEN-2 REACTOR 
DUKOVANY V-2 REACTOR 
EBR-2 REACTOR 
GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 
JATR REACTOR 
JOYO REACTOR 
MAINE YANKEE REACTOR 
MILLSTONE-1 REACTOR 
N-REACTOR 
OCONEE-1 REACTOR 
RANCHO SECO-1 REACTOR 
RANCHO SECO-2 REACTOR 
RINGHALS-1 REACTOR 
SAN ONOFRE-I REACTOR 
SEQUOYAH-1 REACTOR 
SEQUOYAH-2 REACTOR 
SPACE POWER REACTORS 
THREE MILE ISLAND-2 REACTOR 
VHTR REACTOR 
WWER-3 REACTOR 
Economics 
Requirements for new power reactor concepts, 10:27449 
(RUS) 
Fuel Cycle 
Requirements for new power reactor concepts, 10:27449 
(RUS) 


The Defense Terrestrial Reactor Program, 10:27444 (J;US) 
Power Generation 
Requirements for new power reactor concepts, 10:27449 
(R;US) 
Reactor Safety 
Compilation of reports of the Advisory Committee on Reactor 
Safeguards, 1957-1984. Volume 2. Project Reviews G-P, 
10:27582 (R;US) 
Reliability 
Low power unattended defense reactor, 10:27443 (J;US) 


capacity: technical 





Remote Control 
Low power unattended defense reactor, 10:27443 (J;US) 
Research Programs 
The Defense Terrestrial Reactor Program, 10:27444 (J;US) 
Risk Assessment 
Requirements for new power reactor concepts, 10:27449 
(R;US) 


Transients 
DATATRAN: a data base management and executive 
computer code system. Volume 4. Applications manual, 
10:27543 (R;US) 
POWER SUBSTATIONS 
Term is used for an assembly of equipment in an electric power 
system for the transmission, transformation, or switching of 
electric energy. 
Environmental Impacts 
Draft Environmental Statement: the Alumax environmental 
statement, 10:28768 (R;US) 
POWER SUPPLIES 


See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 


Protection Devices 
Development and investigation of high-voltage current limiter 
for protection of a capacitor bank of the power supply 
system for the TM-4A facility toroidal field coil, 10:29555 
(R;SU;In Russian) 
POWER SYSTEMS 
Includes electric power networks with associated generating and 
transmission facilities. 
See also RANKINE CYCLE POWER SYSTEMS 
SOLAR-ASSISTED POWER SYSTEMS 


Environmental Impact Statements 
'y Colstrip transmission corridor analysis, 
10:27378 (R;US) 
Radiation Effects 
Response of electrical power systems to electromagnetic 
effects of nuclear detonations, 10:28665 (R;US) 


Security 
Probabilistic measure for dynamic security assessment, 
10:27355 (R;US) 
POWER TRANSMISSION LINES 
Electrical Faults 
Travelling-wave techniques applied to ultrahigh-speed distance 
protection, 10:27389 (R;US) 
Environmental 
Draft Environmental Statement: the Alumax environmental 
statement, 10:28768 (R;US) 
Protection Devices 


Emission-controlled fault current limiters. Final report, 
10:27385 (R;US) 
Travelling-wave techniques applied to ultrahigh-speed distance 
protection, 10:27389 (R;US) 
Health Hazards 
AC field exposure study: human exposure to 60-Hz electric 
fields, 10:28900 (R;US) 


icting transmission outages for system reliability 
evaluations. Volume 1. Methodology and validation. Final 
report, 10:27384 (R;US) 
POWERED SUPPORTS 
Geometry 


Novel powered support pillar for wind turbines, 10:27349 
(R;DE;In German) 
Engineering 


Novel powered support pillar for wind turbines, 10:27349 


Nuclear data sheets for A = 142, 10:29274 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 142, 10:29274 (J;US) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRECOMPOUND-NUCLEUS EMISSION 
Cluster Model 
Preequilibrium emission of clusters: Angular momentum versus 
preformation, 10:29321 (RA;DE) 
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Nuclear Reaction Kinetics 
Preequilibrium emission in heavy-ion reactions: A dynamical 
approach, 10:29326 (RA;DE) 
PREEQUILIBRIUM NUCLEAR PROCESSES 
See PRECOMPOUND-NUCLEUS EMISSION 
PREHEATING 
See HEAT TREATMENTS 
PRESSURE TUBE REACTORS 
See also CANDU TYPE REACTORS 
Temperature Monitoring 
On-line temperature sensor, 10:27490 (P;US) 
PRESSURE (VAPOR) 
See VAPOR PRESSURE 
PRESSURE VESSELS 


Annealing of the BR3 reactor pressure vessel, 10:27637 

(RA;US) 
Crack Propagation 

Effects of material and environmental variables on corrosion 
fatigue crack growth in pressure vessel steels, 10:27636 
(RA;US) 

Dosimetry 

LWR pressure vessel surveillance dosimetry improvement 
program. Volume 2. Semiannual progress report, April- 
September 1984, 10:27401 (R;US) 

Fasteners 

Calculation of mechanical strength of the bolts of the flanged 
joints of LWR-type reactor pressure vessels (with particular 
emphasis on the behaviour under critical internal excess 
pressure, acting like a "safety valve’’). 5. Technical report, 
10:27392 (R;DE;In German) 

Fatigue 

Effects of material and environmental variables on corrosion 
fatigue crack growth in pressure vessel steels, 10:27636 
(RA;US) 

Fracture Mechanics 

Integration of nondestructive examination reliability and 

fracture mechanics, 10:27639 (RA;US) 
Inspection 

Pressure vessel registration, inspection and testing. Revision 7, 

Chapter I, 10:28268 (R;US) 
Nondestructive Testing 

Integration of nondestructive examination reliability and 

fracture mechanics, 10:27639 (RA;US) 
Physical Radiation Effects 

Annealing of the BR3 reactor pressure vessel, 10:27637 
(RA;US) 

Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology Program Series 4 and 5), 
10:27632 (RA;US) 

Poisson Ratio 

Slideline verification for multilayer pressure vessels and piping 

analysis including strain hardening, 10:28039 (R;US) 
Reactor Materials 

Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology Program Series 4 and 5), 
10:27632 (RA;US) 

Steels 

Composition influences and interactions in radiation sensitivity 

of reactor vessel steels, 10:27634 (RA;US) 
Strain Hardening 

Slideline verification for multilayer pressure vessels and piping 

analysis including strain hardening, 10:28039 (R;US) 
Stresses 

Slideline verification for multilayer pressure vessels and piping 

analysis including strain hardening, 10:28039 (R;US) 
Welded Joints 

Fracture properties of a neutron-irradiated stainless steel 

submerged arc weld cladding overlay, 10:27633 (RA;US) 
Young Modulus 
Slideline verification for multilayer pressure vessels and piping 
analysis including strain hardening, 10:28039 (R;US) 
PRESSURIZED WATER COOLED 
MODERATED REACTO 
See PWR TYPE REACTORS 
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PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 


Heat Transfer 
PWR pressurizer modeling, 10:27414 (RA;US) 


PWR pressurizer modeling, 10:27414 (RA;US) 
Mathematical Models 
PWR pressurizer modeling, 10:27414 (RA;US) 
PRICING REGULATIONS 
Violations 
Department of Energy should improve its management of oil 
overcharge funds, 10:26787 (R;US) 
PRIMARY COOLANT CIRCUITS 
Flow Rate 
Measurement of flowrate through correlation in nuclear power 
plants: review of various methods and achievement of a 
processing unit for a correlation flowmeter, 10:27407 
(R;FR;In French) 
Fracture Mechanics 
Integration of nondestructive examination reliability and 
fracture mechanics, 10:27639 (RA;US) 
Leaks 
Preliminary 
(R;US) 
Natural Convection 
Two-phase flow behavior observed in a transparent inverted 
U-bend pipe, 10:27623 (RA;US) 
Nondestructive Testing 
Integration of nondestructive examination reliability and 
fracture mechanics, 10:27639 (RA;US) 
Pipes 
Measurement of velocity profiles in a stratified pipe flow 
recirculatory shear zone using laser flow visualization, 
10:27393 (R;US) 
Radioactivity Transport 
Passive afterheat removal in the HTGR with the liner cooling 
system as a heat sink, 10:27569 (R;DE;In German) 
Two-Phase Flow 
Two-phase flow behavior observed in a transparent inverted 
U-bend pipe, 10:27623 (RA;US) 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PRINTED CIRCUITS 
Heat Sinks 
Heat sinking for printed circuitry, 10:28344 (P;US) 
PROCESS DEVELOPMENT UNITS 
Maintenance 


risk assessments of the small HTGR, 10:27540 


Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system. First quarter progress 
report FY-1984, October 1-December 31, 1983, 10:26570 
(R;US) 

M 


odifications 

Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system. Fourth quarter 
progress report FY-1983, July 1-September 30, 1983, 
10:26569 (R;US) 


Advanced development of a pressurized ash agglomerating 

cea bed coal gasification system. Fourth quarter 
rogress report FY-1983, July 1-September 30, 1983, 
10:26569 (R;US) 

Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system. First quarter progress 
report FY-1984, October 1-December 31, 1983, 10:26570 
(R;US) 

PROCESSING (DATA) 
See DATA PROCESSING 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PROGRAMMING LANGUAGES 
Modifications 

Enhancement of concurrent processing through functional 

programming languages. Master's thesis, 10:29592 (R;US) 
PROJECT (IVY) 
See IVY PROJECT 


PROJECTILES 


and fabrication of projectiles for round bore railguns, 
10:28277 (R;US) 
PROJECTION SPARK CHAMBERS 
Detectors for rare events, 10:28589 (R;CH) 
PROMAZINE 
See TRANQUILIZERS 
PROMETHIUM 142 
Energy Levels 
Nuclear data sheets for A = 142, 10:29274 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 142, 10:29274 (J;US) 
PROMPT NEUTRONS 
Multiplicity 
Methodology for evaluating P/sub nu/ distributions: results to 
date, 10:29292 (R;US) 
PRONGS 
See PARTICLE TRACKS 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE 
Boiling Points 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Calorific Value 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
Combustion Properties 
Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 


Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 


Pacific Northwest and Alaska bioenergy program glossary, 
10:27800 (R;US) 
1-PROPANOL 
See PROPANOLS 
2-PROPANOL 
See PROPANOLS 
PROPANOLS 
Dilution 
Thermodynamic and transport properties for coal mixtures. 
Technical progress report, January 1, 1985-March 31, 1985, 
10:26647 (R;US) 
PROPANONE 
See ACETONE 
PROPELLANTS 
Mechanical Properties 
Initial results for the failure strength of a LOVA gun 
propellant at high pressures and various strain fan 10:28325 


See PROPYLENE 
PROPYL ALCOHOLS 
See PROPANOLS 
PROPYLENE 
Hydrogenation 
Supported organoactinides. Surface chemistry and catalytic 
properties of alumina-bound (Cyclopentadienyl)- and 
(Pentamethylcyclopentadieny])thorium and -uranium 
hydrocarbyls and hydrides, 10:28244 (J;US) 
PROTACTINIUM 220 
Alpha Decay 
a-spectroscopy on neutron deficient protactinium isotopes, 
10:29298 (RA;DE;In German) 
PROTACTINIUM 221 
Alpha Decay 
a-spectroscopy on neutron deficient protactinium isotopes, 
10:29298 (RA;DE;In German) 
PROTACTINIUM 231 TARGET 
Neutron Reactions 
Study of fission mechanism with the reactions *°Th, 7*'Pa, 
235[J, 37Np(n,f) and *°*Cf(sf), 10:29294 (R;FR;In French) 





PROTACTINIUM ISOTOPES 
Alpha Decay 


PROTACTINIUM ISOTOPES 


See also PROTACTINIUM 220 
PROTACTINIUM 221 


Alpha Decay 
a-spectroscopy on neutron deficient protactinium isotopes, 
10:29298 (RA;DE;In German) 


See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING 
Performance Testing 
Use of MAG-1 spectacles with positive- and negative-pressure 
respirators, 10:28905 (R;US) 
PROTECTIVE COATINGS 
Erosion 
Erosion of ceramic thermal barrier coatings, 10:28098 (BA;US) 
Materials Testing 
1100-1500°F corrosion of turbine materials following long term 
to the effluent from an experimental PFBC, 
10:28355 (BA;US) 
Erosion of ceramic thermal barrier coatings, 10:28098 (BA;US) 
Performance Testing 
1100-1500°F corrosion of turbine materials following long term 
to the effluent from an experimental PFBC, 
10:28355 (BA;US) 
The effect of surface doping on the oxidation of chromia 
former alloys, 10:28071 (BA;US) 
PROTEINS 


See also CASEIN 
METALLOPROTEINS 
RHODOPSIN 


Distribution 
Effect of heat shock on the intracellular distribution of 
proteins, 10:28886 (J;US) 
Molecular Structure 
Three-dimensional structure of thaumatin I, an intensely sweet 
protein, 10:28774 (J;US) 


Environmental stress mediated changes in transcriptional and 
translational regulation of protein synthesis in crop plants. 
Progress report, 10:28782 (R;US) 

Temperature Effects 

Effect of heat shock on the intracellular distribution of 

proteins, 10:28886 (J;US) 
PROTON BEAMS 
Beam 


Design study of a high current proton beam, 10:28539 
(RA;DE) 


Polarized Beams 
Polarized targets and ion sources: new possibilities, 10:28489 
(R;CH) 
PROTON BLOCKING 
See PROTON CHANNELING 
PROTON CHANNELING 
Spin Orientation 
Problem of high energy proton spin motion in curved 
monocrystals, 10:29384 (R;SU;In Russian) 
PROTON REACTIONS 
Bibliographies 


Bibliography and index for nuclear reactions among light 
charged particles. Volume 26, 10:29240 (R;US) 
Charge-Exchange Reactions 
Pairing and shell effects in (p,xn) preequilibrium emission, 
10:29261 (RA;DE) 
Inclusive Interactions 
Energetic protons at large angles in coincidence with y rays, 
10:29242 (RA;DE) 
Inelastic Scattering 
MSDR.-analysis of polarization phenomena in light and heavy 
ion induced reactions to the continuum, 10:29252 (RA;DE) 
Knock-Out Reactions 
Energetic protons at large angles in coincidence with y rays, 
10:29242 (RA;DE) 
MSDR-analysis of polarization phenomena in light and heavy 
ion induced reactions to the continuum, 10:29252 (RA;DE) 
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Particle Production 

Pi zero hadronic production with large transverse momentum 
at 200 GeV/c, 10:29239 (R;FR;In French) 

Prompt neutrino results from Fermilab, 10:29092 (J;US) 

Results from a Fermilab neutrino beam dump experiment, 
10:29095 (J;US) 

Search of narrow properties in effective mass spectra of two 
and three protons using the technique of two-meter propane 
chamber, 10:29080 (R;SU;In Russian) 

Pickup Reactions 
MSDR.-analysis of polarization phenomena in light and heavy 
ion induced reactions to the continuum, 10:29252 (RA;DE) 

Precompound-Nucleus Emission 
Pairing and shell effects in (p,xn) preequilibrium emission, 

10:29261 (RA;DE) 

Quasi-Elastic Scattering 

Energetic protons at large angles in coincidence with y rays, 
10:29242 (RA;DE) 
PROTON RECOIL DETECTORS 


Hydrogen high pressure proportional drift detector, 10:28611 
(R;SU) 
Performance 

Hydrogen high pressure proportional drift detector, 10:28611 
(R;SU) 


PROTON-ANTIPROTON INTERACTIONS 
Annihilation 
Investigations on baryonium and other rare p anti p 
annihilation modes using high-resolution 7° spectrometers 
(PS182), 10:29056 (R;CH) 
Elastic Scattering 
Luminosity measurement in the charmonium experiment (anti 
pp — c anit c), 10:29088 (R;FR;In French) 
Soft hadronic interactions at the CERN colliders, 10:29077 
(R;IT) 
Inclusive Interactions 
Status and first results from the UA2 experiment, 10:29055 
(R;CH) 
Testing spinless boson parent models for anomalous 1* I~ y 
events, 10:29118 (R;DE) 
Theoretical implications of recent collider results, 10:29179 
(R;DE) 
Jet Model 
High-p/sub T/ jets in hadron-hadron collisions, 10:29111 
(R;CH) 
Production and study of jets in UA2 experiment, 10:29083 
(R;FR;In French) 
Theoretical implications of recent collider results, 10:29179 
(R;DE) 
Mass Distribution 
Implications of a systematic study of the CERN monojets for 
supersymmetry, 10:29151 (J;US) 
Multiple Production 
Soft hadronic interactions at the CERN colliders, 10:29077 
(RIT) 
Oscillations 
Matter-antimatter oscillations and neutrino mass, 10:29163 
GJ;US) 
Particle Production 
Anti A° polarization measurements in anti p p interactions at 
VS = 31 GeV, 10:29057 (R;CH) 
Possible signatures for heavy leptons at the p anti p collider, 
10:29149 (R;FR) 
Status and first results from the UA2 experiment, 10:29055 
(R;CH) 
Scale Invariance 
KNO-scaling violation at very high energies, 10:29138 (R;SU) 


Implications of a systematic study of the CERN monojets for 
supersymmetry, 10:29151 (J;US) 
Total Cross Sections 
Results from PS 172, 10:29060 (R;CH) 
Soft hadronic interactions at the CERN colliders, 10:29077 
(R;IT) 
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PROTON-DEUTERON INTERACTIONS 
Particle Production 
Production of charged hadrons with large transverse 
momentum in proton-deuteron collisions at 70 GeV, 
10:29074 (R;SU;In Russian) 
PROTONIUM 
Annihilation 
Physics with p anti p atoms at LEAR, 10:29061 (R;CH) 
Energy Levels 
Physics with p anti p atoms at LEAR, 10:29061 (R;CH) 
Spectroscopy 
Physics with p anti p atoms at LEAR, 10:29061 (R;CH) 
PROTON-PROTON INTERACTIONS 
Elastic Scattering 
Argonne effect - evidence for the shell structure of proton, 
10:29137 (R;SU) 
Results from PS 172, 10:29060 (R;CH) 
Jet Model 
High-p/sub T/ jets in hadron-hadron collisions, 10:29111 
(R;CH) 


Multiple Production 
Monte Carlo simulation of multiple production at high energy 
hadron collisions, 10:29144 (R;SU;In Russian) 
Study of soft (pp) interactions and comparison with (e* e~ ) and 
DIS (Deep inelastic scattering), 10:29063 (R;CH) 
Particle Production 
Observation of polarization in diffractive dissociation p — A° 
+ K* at the CERN-ISR, 10:29059 (R;CH) 
PROTONS 
Bag Model 
Center of mass motion in the Bag Model and Roper resonance, 
10:29124 (R;PL) 
Form Factors 
Comparison of hadron and charge form factors of 7 meson 
and proton, 10:29126 (R;SU;In Russian) 
Pair Production 
Production of K* K~ and ppbar pairs in high energy 
photoproduction, 10:29069 (R;US) 
Particle Decay 
Proton decay in the SU(5) model of grand unification, 10:29145 
(R;SU;In Russian) 
Supersymmetric models of elementary particles. Theory in 
progress, 10:29194 (R;SU;In Russian) 
Particle Production 
Production of charged hadrons with large transverse 
momentum in proton-deuteron collisions at 70 GeV, 
10:29074 (R;SU;In Russian) 
Recent results on baryon production at PETRA, 10:29097 
(J;US) 
Quark Model 
Argonne effect - evidence for the shell structure of proton, 
10:29137 (R;SU) 
Structure Functions 
Argonne effect - evidence for the shell structure of proton, 
10:29137 (R;SU) 
PROTOSTARS 


Remark on Ambartsunian’s protostars, 10:28945 (R;HU) 
MESONS 
See also D MESONS 
ETA MESONS 
ETA-958 RESONANCES 
F MESONS 
KAONS 
PIONS 
Electromagnetic Particle Lecay 
Exclusive neutrino production of pseudoscalar mesons in 
neutral currents, 10:29129 (R;SU) 
Particle Production 
Exclusive neutrino production of pseudoscalar mesons in 
neutral currents, 10:29129 (R;SU) 
PSI-3105 RESONANCES 
Radiative Decay 
Study of J/psi radiative disintegration in yzim~, 10:29086 
(R;FR;In French) 


PUBLIC BUILDINGS 
Attached Greenhouses 
Site handbook: data acquisition system information, Rensselaer 
Polytechnic Institute Visitor Information Center, Troy, New 
York, 10:27234 (R;US) 
Passive Solar Heating Systems 
Passive solar commercial building performance. Review of 
hourly data from four monitored buildings, 10:27238 (R;US) 
Site handbook: data isition system information, 
Community United Methodist Church, Columbia, Missouri, 
10:27242 (R;US) 
Solar wall heater - Town of Blades, Delaware. Final report, 
10:27247 (R;US) 
Trombe Walls 
Passive solar fire hall. Final report, 10:27252 (R;US) 
PULMONARY LAVAGE 
See LUNGS 
PULPS 
See SLURRIES 
PULSATING VARIABLE STARS 
Mass 
Nonradial pulsation and mass loss in early B stars, 10:28951 
(R;US) 
Rotation 
Nonradial pulsation and mass loss in early B stars, 10:28951 


See EXTRACTION COLUMNS 
PULSE COMBUSTORS 
Mathematical Models 
Numerical model of a pulse combustor, 10:28354 (R;US) 
PULSED MHD GENERATORS 
Meetings 
Eighth international conference on MHD electrical power 
generation. Volume 5, 10:27817 (TG;US) 
PULVERIZED FUEL ASH 
See FLY ASH 
PULVERIZED FUELS 
Combustion 
Aerosol formation from pulverized coal combustion. Quarterly 
report No. 5, 10:26662 (R;US) 


Drying of pulverized material with heated condensible vapor, 
10:26733 (P;US) 
PUMPED STORAGE POWER PLANTS 


Design and development of pumped storage plant, 10:27705 
(TJ;GB) 
PUMPS 
Design 
Syn-fuel reciprocating charge pump improvement program. 
Quarterly report, October 1-December 31, 1982, 10:26597 
(R;US 
Energy Conservation 
Investigation of Enersave series 500 pump. Final report, 
10:27962 (R;US) 
Performance Testing 
Syn-fuel reciprocating charge pump improvement program. 
Quarterly report, July 1-September 31, 1983, 10:26596 
(R;US) 
Seals 
Syn-fuel reciprocating charge pump improvement program. 
Quarterly report, April 1-June 30, 1983, 10:26599 (R;US) 
Syn-fuel reciprocating charge pump improvement program. 
Quarterly report, July 1-September 31, 1983, 10:26596 
(R;US) 
Syn-fuel reciprocating charge pump improvement program. 
Quarterly report, January 1-March 31, 1983, 10:26598 (R;US) 
Seismic Effects 
Large sodium pump coastdown during an earthquake 
(LMFBR), 10:27549 (R;US) 
Stress Analysis 
Large sodium pump coastdown during an earthquake 
(LMFBR), 10:27549 (R;US) 





PUREX PROCESS 
Chemistry 


PUREX PROCESS 
Static and dynamic experiments for the retention of cesium in 
nitrate containing, nitric acid solutions, 10:26837 (R;DE;In 
German) 


Chemistry 
Chemistry of the Purex process, 10:26839 (J;DE) 
Liquid Wastes 
Liquid waste discharged to ground in the 200 areas during 
1984: a parameters, 10:26838 (R;US) 
Process Control 
Applications of spontaneous laser Raman spectroscopy in the 
nuclear fuel am 10:28167 (R;DE;In German) 


Safety 
DOE Richland readiness review for PUREX, 10:26960 
(RA;US) 
Start-Up 
DOE Richland readiness review for PUREX, 10:26960 
(RA;US) 
PURITY 
See IMPURITIES 
PVC 


Dosimetry 
Use of some polymer foils for measuring dose rates and 
radiation doses in large radionuclide radiation sources, 
10:28165 (RA;CS;In Czech) 
PWR TYPE REACTORS 


See also BR-3 REACTOR 
BW STANDARD REACTOR 
CATAWBA-I REACTOR 
CATAWBA-2 REACTOR 
CRYSTAL RIVER-3 REACTOR 
DUKOVANY V-2 REACTOR 
LOFT REACTOR 
MAINE YANKEE REACTOR 
OCONEE-! REACTOR 
RANCHO SECO-1 REACTOR 
SAN ONOFRE-1 REACTOR 
SEQUOYAH-1 REACTOR 
SEQUOYAH-2 REACTOR 
THREE MILE ISLAND-2 REACTOR 
WESTINGHOUSE STANDARD REACTOR 


After-Heat Removal 
High pressure steam/water two-phase flow in large diameter 
horizontal pipes, 10:27630 (RA;US) 
Los Alamos PWR feed-and-bleed studies summary results and 
conclusions, 10:27573 (R;US) 
Burnup 
Accuracy of PWR burnup calculations, 10:27456 (R;DE;In 
German) 
Construction 
Progress report on the 1300 MW PWR nuclear power station 
construction programme, 10:27415 (TJ;GB) 


Buildings 
Adaptive contact elements for three-dimensional fluid-structure 
interfaces, 10:27533 (R;US) 
Effects of post-LOCA conditions on a protective coating 
(paint) for the Nuclear Power Industry, 10:27687 (R;US) 
Mitigation effects of continuously pressurized, partially inerted 
containment building atmospheres, 10:27499 (RA;US) 
Neutron dose rate in the upper part of a PWR containment. 
Comparison between measurements and TRIPOLI-2 
calculations, 10:27495 (R;FR) 
Containment Spray Systems 
Hydrogen generation from aluminium corrosion in reactor 
containment spray solutions, 10:27604 (RA;US) 
Vaporization of sprays in superheated atmospheres, 10:27506 
(RA;US) 
Containment 


Systems 

Application of COBRA-NC to hydrogen transport, 10:27607 
(RA;US) 

Application of the TEMPEST computer code for simulating 
hydrogen distribution in model containment structures, 
10:27608 (RA;US) 

Corrosion of aluminum and zinc in containment following a 
LOCA and potential for precipitation of corrosion products 
in the sump, 10:27602 (RA;US) 

Development and testing of hydrogen ignition devices, 
10:27516 (RA;US) 

Development of mixing analysis computer code on behavior of 
hydrogen in ted containment vessel after loss 
of coolant accidents, 10:27609 (RA;US) 
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Effects of hydrogen burning and associated engineered 
features on containment building response, 10:27592 
(RA;US) 

HMS: a model for hydrogen migration studies in LWR 
containments, 10:27606 (RA;US) 

Hydrogen and water reactor safety: proceedings, 10:27583 
(R;US) 

Hydrogen control tests in intermediate scale, 10:27503 
(RA;US) 

Hydrogen management and the metamorphosis of NRC policy 
on severe nuclear accident risk, 10:27610 (RA;US) 

Importance of temperature, pH, and boric acid concentration 
on rates of hydrogen production from galvanized steel 
corrosion, 10:27603 (RA;US) 

Probability based load combinations, 10:27644 (RA;US) 

Recent improvements in the RALOC code, 10:27605 (RA;US) 

Regulatory perspectives on hydrogen control for degraded 
core accidents, 10:27584 (RA;US) 

Remarks on regulatory issues of maintaining containment 
integrity, 10:27502 (RA;US) 

Review of recent experiments at WNRE on hydrogen 
combustion, 10:27612 (RA;US) 

Technical evaluation of a post-accident CO: inerting hydrogen 
control system, 10:27508 (RA;US) 

Turbulent condensation in the presence of a noncondensible 
gas, 10:27507 (RA;US) 

Decontamination 

Effectiveness and safety aspects of selected decontamination 
methods for LWRs, 10:27672 (RA;US) 

Impacts of decontamination of LWRs on solidification and 
waste disposal, 10:27671 (RA;US) 

Design 

Design approaches for the next generation of light water 

reactors, 10:27399 (RA;IL) 
ECCS 

Analogy of LOBI-MOD1 and LOFT system responses to 
double ended cold leg break loss of coolant experiments, 
10:27617 (RA;US) 

Flow visualization study of inverted annular flow of post 
dryout heat transfer region, 10:27537 (R;US) 

Post-CHF heat transfer and rewetting in heated tubes, 10:27629 
(RA;US) 

Electric Cables 

Electric cable insulation pyrolysis and ignition resulting from 
potential hydrogen burn scenarios for nuclear containment 
buildings, 10:27498 (RA;US) 

Progress on qualification testing methodology study of electric 
cables, 10:27651 (RA;US) 

Electrical Equipment 

EPRI research on equipment survivability under hydrogen 
burn, 10:27515 (RA;US) 

Nuclear plant aging research - an overview (electrical and 
mechanical components), 10:27652 (RA;US) 

Surveillance and diagnostics of electrical equipment inside 
containment - cable monitoring based on NPAR strategy, 
10:27653 (RA;US) 

Engineered Safety Systems 

EPRI research on equipment survivability under hydrogen 
burn, 10:27515 (RA;US) 

Hydrogen burn survival program review, 10:27514 (RA;US) 

Fission Product Release 

Calculation of releases of radioactive materials in gaseous and 
liquid effluents from pressurized water reactors (PWR- 
GALE Code). Revision 1, 10:27482 (R;US) 

Fuel Assemblies 

‘Quick-look’ report on the THETIS 80% blocked cluster 

forced reflood experiments, 10:27492 (R;GB) 
Fuel Cans 

CEPAN method of analyzing creep collapse of oval cladding. 
Volume 1. General description. Final report, 10:27404 
(R;US) 

Modelling the effect of different mechanical restraints on PWR 
fuel rod deformation under conditions relevant to the NRU 
MT-3 experiment, using the MABEL-2D code, 10:27577 
(R;GB) 
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Fuel Pins 
Loop for 4 light water fuel pins irradiated at the OSIRIS 
reactor. Development of techniques for dosimetry, 10:27402 
(R;FR;In French) 
Fuel Rods 


Computer network that assists in the planning, execution and 
evaluation of in-reactor experiments, 10:27536 (R;US) 

PCI/SCC failure behavior of KWU/CE fuel rods. 
Investigation results in Over Ramp project, 10:27413 
(R;JP;In Japanese) 


Fuel-Cladding Interactions 
Loop for 4 light water fuel pins irradiated at the OSIRIS 
reactor. Development of techniques for dosimetry, 10:27402 
(R;FR;In French) 
Fuel-Coolant Interactions 


Hydrogen generation during molten-fuel-coolant interactions, 

10:27599 (RA;US) 
Heat Exchangers 

Determination of surface oxide compositions on Alloy 600 

using Rutherford backscattering, 10:28079 (BA;US) 
In Pile Loops 

Loop for 4 light water fuel pins irradiated at the OSIRIS 
reactor. Development of techniques for dosimetry, 10:27402 
(R;FR;In French) 

Loss of Coolant 

Analogy of LOBI-MOD1 and LOFT system responses to 
double ended cold leg break loss of coolant experiments, 
10:27617 (RA;US) 

Analysis of some basic stuaies on the condensation in the 
presence of non-condensable along a plane plate (PWR), 
10:27497 (R;FR;In French) 

Critical flow through pipe cracks and for small breaks with 
stratified upstream region, 10:27625 (RA;US) 

Development of mixing analysis computer code on behavior of 
hydrogen in subcompartmented containment vessel after loss 
of coolant accidents, 10:27609 (RA;US) 

High pressure steam/water two-phase flow in large diameter 
horizontal pipes, 10:27630 (RA;US) 

Modelling the effect of different mechanical restraints on PWR 
fuel rod deformation under conditions relevant to the NRU 
MT-3 experiment, using the MABEL-2D code, 10:27577 
(R;GB) 

Neutron dose rate in the upper part of a PWR containment. 
Comparison between measurements and TRIPOLI-2 
calculations, 10:27495 (R;FR) 

Progress on qualification testing methodology study of electric 
cables, 10:27651 (RA;US) 

Recent improvements in the RALOC code, 10:27605 (RA;US) 

RELAPS/MOD2 blind calculation of GERDA small break 
test and data comparison, 10:27619 (RA;US) 

Severe external accident analysis using RELAP4/MOD 6, 
10:27566 (RA;IL) 

Study of mist cooling enhancement from grid spacers in 
LOCA reflood of a PWR combined gross heat transfer and 
local temperature and LDA droplet sizing analysis, 10:27627 
(RA;US) 

TEMPEST code simulations of hydrogen distribution in 
reactor containment structures. Final report, 10:27545 
(R;US) 

Transient critical heat flux modeling, 10:27628 (RA;US) 

Mechanical Structures 

Nuclear plant aging research - an overview (electrical and 

mechanical components), 10:27652 (RA;US) 
Meltdown 

Combustible gas generation from molten fuel-concrete 
interactions, 10:27601 (RA;US) 

Gas release and containment history during melt-concrete 
interaction, 10:27600 (RA;US) 

Oxidation of Zircaloy-4 under limited steam supply at 1000 and 
1300°C, 10:27572 (R;DE) 

Off-Gas Systems 

Retention of elemental '*'I by activated carbons under extreme 

conditions, 10:27481 (R;DE;In German) 
Personnel 

Training for power plant personnel on hydrogen production 

and control, 10:27590 (RA;US) 
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Pipes 
Methods of implementing PVRC proposed piping damping for 


structural computer codes, 10:27542 (R;US) 
Technical considerations for flexible piping design in nuclear 
power plants, 10:27698 (R;US) 


Design approaches for the next generation of light water 
reactors, 10:27399 (RA;IL) 
Pressure Vessels 
Calculation of mechanical strength of the bolts of the flanged 
joints of LWR-type reactor pressure vessels (with particular 
emphasis on the behaviour under critical internal excess 


pressure, acting like a "safety valve’’). 5. Technical report, 
10:27392 (R;DE;In German) 

Composition influences and interactions in radiation sensitivity 
of reactor vessel steels, 10:27634 (RA;US) 

Effects of material and environmental variables on corrosion 
fatigue crack growth in pressure vessel steels, 10:27636 
(RA;US) 

Fracture properties of a neutron-irradiated stainless steel 
submerged arc weld cladding overlay, 10:27633 (RA;US) 

Integration of nondestructive examination reliability and 
fracture mechanics, 10:27639 (RA;US) 

Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology Program Series 4 and 5), 
10:27632 (RA;US) 

LWR pressure vessel surveillance dosimetry improvement 
program. Volume 2. Semiannual progress report, April- 
September 1984, 10:27401 (R;US) 

Pressurizers 
PWR pressurizer modeling, 10:27414 (RA;US) 
Primary Coolant Circuits 

Integration of nondestructive examination reliability and 
fracture mechanics, 10:27639 (RA;US) 

Measurement of velocity profiles in a stratified pipe flow 
recirculatory shear zone using laser flow visualization, 
10:27393 (R;US) 

Radiation Protection 

Demonstration project for robotic inspection systems at 
nuclear power plants, 10:27670 (RA;US) 

Effectiveness and safety aspects of selected decontamination 
methods for LWRs, 10:27672 (RA;US) 

Radiation Protection Laws 

Measurements of neutronic fluxes and energy spectrums inside 
French PWR containment, 10:27494 (R;FR) 

Measurements of the radiation spectrum under the 
vessel of a 900 MW PWR, 10:27496 (R;FR) 

Neutron dose rate in the upper part of a PWR containment. 
Comparison between measurements and TRIPOLI-2 
calculations, 10:27495 (R;FR) 

Reactor Accidents 

Adaptive contact elements for three-dimensional fluid-structure 
interfaces, 10:27533 (R;US) 

Application of the TEMPEST computer code for simulating 
hydrogen distribution in model containment structures, 
10:27608 (RA;US) 

Examination of consequences of externally initiated severe 
accidents, 10:27556 (RA;IL) 

Flow visualization study of inverted annular flow of post 
dryout heat transfer region, 10:27537 (R;US) 

Regulatory perspectives on hydrogen control for degraded 
core accidents, 10:27584 (RA;US) 

Reactor Components 

Development and validation of a real-time SAFT-UT system 
for inservice inspection of light water reactors, 10:27640 
(RA;US) 

Reactor Cooling Systems 

Critical flow through pipe cracks and for small breaks with 
stratified upstream region, 10:27625 (RA;US) 

Fatigue crack growth rates of low-carbon and stainless piping 
steels in PWR environment, 10:27635 (RA;US) 

Piping response testing associated with pipe rupture, 10:27681 
(RA;US) 

Reliability analysis of stiff versus flexible piping, 10:27642 
(RA;US) 
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Reactor Core Disruption 

Effects of hydrogen burning and associated engineered safety 
features on containment building response, 10:27592 
(RA;US) 

He production from the steel-water reaction during a 
postulated core meltdown accident, 10:27598 (RA;US) 

Reactor Cores 

Identification of inadequate core cooling utilizing existing ex- 
core neutron detectors, 10:27626 (RA;US) 

Study of mist cooling enhancement from grid spacers in 
LOCA reflood of a PWR combined gross heat transfer and 
local temperature and LDA droplet sizing analysis, 10:27627 
(RA;US) 

Thorium fuel cycles in light water reactors: licensing 
assessment of extended-burnup fuel. Monthly project status 
letter, 10:27403 (R;US) 

Reactor Instrumentation 

Identification of inadequate core cooling utilizing existing ex- 

core neutron detectors, 10:27626 (RA;US) 
Reactor Kinetics 
Comparison between WIMS and ANISN-CINDER code 
systems, 10:27411 (RA;IL) 
Reactor Materials 
LWR pressure vessel surveillance dosimetry improvement 
Volume 2. Semiannual progress report, April- 
September 1984, 10:27401 (R;US) 
Reactor Operators 

Licensed operating reactors. Status summary report, data as of 
February 28, 1985. Volume 9, No. 3, 10:27445 (R;US) 

Specification of a Human Reliability Data Bank for conducting 
HRA segments of PRAs for nuclear power plants, 10:27691 
(R;US) 

Reactor Safety 

Application of COBRA-NC to hydrogen transport, 10:27607 
(RA;US) 

Combustible gas generation from molten fuel-concrete 
interactions, 10:27601 (RA;US) 

CONTEMPT-DG containment analysis code, 10:27591 
(RA;US) 

Corrosion of aluminum and zinc in containment following a 
LOCA and potential for precipitation of corrosion products 
in the sump, 10:27602 (RA;US) 

DATATRAN: a data base management and executive 

ter code system. Volume 3. Programmer's manual, 
10:27544 (R;US) 

Development and testing of hydrogen ignition devices, 
10:27516 (RA;US) 

Development and validation of a real-time SAFT-UT system 
for inservice inspection of light water reactors, 10:27640 
(RA;US) 

Discrete vortex simulation of flame acceleration due to 
obstacle-generated turbulent flow, 10:27513 (RA;US) 

Effects of hydrogen burning and associated engineered safety 
features on containment building response, 10:27592 
(RA;US) 

Effects of material and environmental variables on corrosion 
fatigue crack growth in pressure vessel steels, 10:27636 
(RA;US) 

Electric cable insulatiun pyrolysis and ignition resulting from 
potential hydrogen burn scenarios for nuclear containment 
buildings, 10:27498 (RA;US) 

EPRI research on equipment survivability under hydrogen 
burn, 10:27515 (RA;US) 

EPRI research on hydrogen combustion and control, 10:27586 
(RA;US) 

Experimental results from combustion of hydrogen: air 
mixtures in an intermediate-scale tank, 10:27504 (RA;US) 

Extinction of corrugated hydrogen/air flames, 10:26997 
(RA;US) 

Fatigue crack growth rates of low-carbon and stainless piping 
steels in PWR environment, 10:27635 (RA;US) 

Flame temperature criteria tests, 10:27611 (RA;US) 

Fog inerting criteria for hydrogen/air mixtures, 10:27505 
(RA;US) 

Fracture properties of a neutron-irradiated stainless steel 
submerged arc weld cladding overlay, 10:27633 (RA;US) 
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Gas release and containment history during melt-concrete 
interaction, 10:27600 (RA;US) 

Hg production from the steel-water reaction during a 
postulated core meltdown accident, 10:27598 (RA;US) 

Heissdampfreaktor (HDR) Phase II vibration tests, 10:27647 
(RA;US) 

Highlights of reactor safety research, 10:27613 (RA;US) 

HMS: a model for hydrogen migration studies in LWR 
containments, 10:27606 (RA;US) 

Hydrogen and water reactor safety: proceedings, 10:27583 
(R;US) 

Hydrogen burn survival program review, 10:27514 (RA;US) 

Hydrogen combustion in aqueous foams, 10:27500 (RA;US) 

Hydrogen control tests in intermediate scale, 10:27503 
(RA;US) 

Hydrogen generation during molten-fuel-coolant interactions, 
10:27599 (RA;US) 

Hydrogen generation from aluminium corrosion in reactor 
containment spray solutions, 10:27604 (RA;US) 

Hydrogen management and the metamorphosis of NRC policy 
on severe nuclear accident risk, 10:27610 (RA;US) 

Hydrogen research and nuclear safety: a utility perspective, 
10:27585 (RA;US) 

Hydrogen-steam flame-jet experiments,.10:27512 (RA;US) 

IDCOR approach to hydrogen generation, combustion, and 
burn control, 10:27588 (RA;US) 

Importance of temperature, pH, and boric acid concentration 
on rates of hydrogen production from galvanized steel 
corrosion, 10:27603 (RA;US) 

Integration of nondestructive examination reliability and 
fracture mechanics, 10:27639 (RA;US) 

Introduction to the Semiscale program, 10:27616 (RA;US) 

Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology Program Series 4 and 5), 
10:27632 (RA;US) 

Lean hydrogen-air-steam mixture combustion models, 10:27518 
(RA;US) 

LWR safety research at JAERI, 10:27615 (RA;US) 

Medium-scale combustion tests of He:air:steam systems, 
10:27510 (RA;US) 

Mitigation effects of continuously pressurized, partially inerted 
containment building atmospheres, 10:27499 (RA;US) 

Neutron dosimetry at commercial nuclear power plants, 
10:27666 (RA;US) 

NRC hydrogen behavior and mitigation research program, 
10:27587 (RA;US) 

Nuclear plant aging research - an overview (electrical and 
mechanical components), 10:27652 (RA;US) 

Operational safety reliability, 10:27678 (RA;US) 

Probability based load combinations, 10:27644 (RA;US) 

Regulating in an environment of uncertainty, 10:27614 
(RA;US) 

Regulatory perspectives on hydrogen control for degraded 
core accidents, 10:27584 (RA;US) 

Reliability analysis of stiff versus flexible piping, 10:27642 
(RA;US) 

Remarks on regulatory issues of maintaining containment 
integrity, 10:27502 (RA;US) 

Research programs in development in Italy by ENEA, Pisa 
University and Ansaldo Impianti on the impact of hydrogen 
on light water reactor safety, 10:27589 (RA;US) 

Review of recent experiments at WNRE on hydrogen 
combustion, 10:27612 (RA;US) 

Simulator experiments: effects of NPP operator experience on 
performance, 10:27654 (RA;US) 

Source term research and prognosis, 10:27684 (RA;US) 

Steam generator carryover and fallback, 10:27624 (RA;US) 

Study of hydrogen removal systems, 10:27501 (RA;US) 

Surveillance and diagnostics of electrical equipment inside 
containment - cable monitoring based on NPAR strategy, 
10:27653 (RA;US) 

Technical evaluation of a post-accident CO: inerting hydrogen 
control system, 10:27508 (RA;US) 

Training for power plant personnel on hydrogen production 
and control, 10:27590 (RA;US) 

Transient critical heat flux modeling, 10:27628 (RA;US) 
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Turbulent condensation in the presence of a noncondensible 
gas, 10:27507 (RA;US) 
Vaporization of sprays in superheated atmospheres, 10:27506 
(RA;US) 
Water fog inerting of hydrogen-air mixtures, 10:27511 (RA;US) 
Reactor Safety Experiments 
‘Quick-look’ report on the THETIS 80% blocked cluster 
forced reflood experiments, 10:27492 (R;GB) 
Computer network that assists in the planning, execution and 
evaluation of in-reactor experiments, 10:27536 (R;US) 
High pressure steam/water two-phase flow in large diameter 
horizontal pipes, 10:27630 (RA;US) 
Introduction to the Semiscale program, 10:27616 (RA;US) 
RELAPS/MOD2 blind calculation of GERDA small break 
test and data comparison, 10:27619 (RA;US) 
Reactor Simulators 
Recent developments in the DSNP simulation language, 
10:27410 (RA;IL) 
simulation of a PWR thermal hydraulic system, 
10:27412 (RA;IL) 


Reliability 
Operational safety reliability, 10:27678 (RA;US) 
RHR Systems 
Los Alamos PWR feed-and-bleed studies summary results and 
conclusions, 10:27573 (R;US) 
Safety Engineering 
Design approaches for the next generation of light water 
reactors, 10:27399 (RA;IL) 
Seismic Effects 
Use of data and judgment in determining seismic hazard ond 
fragilities, 10:27699 (R;US) 


Specifications 
Progress report on the 1300 MW PWR nuclear power station 


construction programme, 10:27415 (TJ;GB) 
Steam Generators 
Adaptative control with non-minimum phase system. 
Application to level control in PWR power plant steam 
generator, 10:27406 (R;FR;In French) 
Intergranular corrosion of Inconel 600 tubing for PWR steam 
generators. Final report, 10:27405 (R;US) 
Model predictions of dynamic instability threshold for boiling 
flow systems, 10:27531 (R;US) 
Non linear identification applied to PWR steam generators, 
10:27408 (R;FR;In French) 
Steam generator carryover and fallback, 10:27624 (RA;US) 
Steam Lines 
Steam generator carryover and fallback, 10:27624 (RA; US) 
Thorium Cycle 
Thorium fuel cycles in light water reactors: licensing 
assessment of extended-burnup fuel. Monthly project status 
letter, 10:27403 (R;US) 


High pressure steam/water two-phase flow in large diameter 
horizontal pipes, 10:27630 (RA;US) 
Transient critical heat flux modeling, 10:27628 (RA;US) 
PWR 
241 TYPE REACTORS 
See BW STANDARD REACTOR 
41 TYPE REACTORS 
See WESTINGHOUSE STANDARD REACTOR 


Catalytic Effects 
Advanced research in coal gasification process modification 
technology: catalytic cracking of aromatic hydrocarbons. 
First quarterly technical report, 1 October-31 December 
1984, 10:26572 (R;US) 
Impact of coal quality on inherent coal liquefaction catalysis, 
10:26557 (RA;US) 
Oxidation 
Microbial coal desulfurization : partial microbial oxidation of 
coal, followed by oil agglomeration, 10:26731 (R;NL;In 
Dutch) 
Removal 
Desulfurization of coal slurries by electrolysis, 10:26566 
(RA;US) 
PYRITES 
See PYRITE 


QUANTUM CHROMODYNAMICS 
Anomalous Dimension 


PYROCARBON 
See PYROLYTIC CARBON 
PYROLYSIS 
Environmental Impacts 
Draft Environmental Impact Statement for the proposed 
resource recovery program at the Brooklyn Navy Yard. 
Volume I. Technical appendices. Appendix A, 10:28769 
(R;US) 
PYROLYTIC CARBON 
Chemical Vapor 
Silicon-alloyed pyrocarbon coatings for fertile HTGR 
particles, 10:27420 (BA;US) 
PYROLYTIC OILS 
Evaporation 
Characterization of biomass pyrolysis oils by flash evaporation 
and direct, molecular-beam mass spectrometry, 10:27020 
(BA;US) 
Mass Spectra 
Characterization of biomass pyrolysis oils by flash 
and direct, molecular-beam mass spectrometry, 10:27020 
(BA;US) 
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Q DEVICES 
Confinement and heating of high beta plasmas with emphasis 
on compact toroids. Annual October 1, 1983- 
September 30, 1984, 10:29455 (R;US) 
QUADRUPOLE LINACS 
Beam Acceptance 
RFQ radial matching sections and fringe fields, 10:28433 
(RA;DE) 
Beam Currents 
Investigation of the effects of space charge and image charge 
forces on beam loss in an RF quadrupole, 10:28432 (RA;DE) 
Beam Dynamics 
Background ion trapping in RFQs, 10:28431 (RA;DE) 
FOM-MEQALAC system: the RF accelerator, 10:28434 
(RA;DE) 
Beam Focusing Magnets 
Operational parameters of a 2.0-MeV RFQ linac, 10:28504 
(RA;DE) 
Beam Transport 
Design study of a high current proton beam, 10:28539 
(RA;DE) 
Cavity Resonators 
Modeling study of the four-rod RFQ, 10:28508 (RA;DE) 
RFQ! design parameters, 10:28507 (RA;DE) 
Zero-mode-RFQ development in Frankfurt, 10:28510 (RA;DE) 


Design 
Designing self-matching linacs, 10:28376 (RA;DE) 
RF Systems 
Practical aspects of tuning a ringed RFQ, 10:28377 (RA;DE) 
QUADRUPOLES 
tion 
Investigations of different RFQ electrode profiles for easy 
manufacture, 10:28509 (RA;DE) 
QUALITY ASSURANCE 
Implementation 


Status of quality assurance implementation in the 
of Energy, July 14, 1983-December 31, 1984, 10:29587 
(R;US) 
QUANTITATIVE CHEMICAL ANALYSIS 
X-Ray Diffraction 
Quantitative determination of mineral composition by powder 
x-ray diffraction, 10:28651 (P;US) 
QUANTUM CHROMODYNAMICS 
Large N. Lectures for the Arctic School of Physics 1982, 
10:29195 (R;SU) 
Quark structure of nuclei, 10:29336 (R;US) 
Anomalous Dimension 
Calculation of one-loop anomalous dimensions by means of the 
background field method, 10:29196 (R;SU) 
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Electric Charges 


Electric Charges 
Is fractional electric charge problematic for QCD?, 10:29209 
G;US) 
Exotic Resonances 
Hybrid quarkonia from QCD sum rules, 10:29106 (R;DE) 
Glueballs 


O** glueball mass in SU(3) lattice gauge theory: Towards 
definitive results, 10:29116 (R;DE) 


Function 
Effective Lagrangians for SUSY QCD with properties seen in 
perturbation theory, 10:29186 (R;IT) 
Lattice Field Theory 
String and its tension in SU(3) lattice gauge theory: Towards 
definitive results, 10:29180 (R;DE) 
Particle Multiplets 
Is fractional electric charge problematic for QCD?, 10:29209 
G;US) 


y of mesonic states containing light quarks (u,d,s) 
or gluons, 10:29107 (R;DE) 


Supersymmetry 
Effective Lagrangians for SUSY QCD with properties seen in 
perturbation theory, 10:29186 (R;IT) 
Temperature Effects 
Behaviour of Gluons at high temperature, 10:29202 (J;US) 
Wave Functions 
Unified approach to QCD phenomenology, 10:29205 (J;US) 
QUANTUM ELECTRODYNAMICS 
Metrics 


Indefinite metric and regularization of electrodynamics, 
10:29177 (R;FR;In French) 
QUANTUM FIELD THEORY 


See also LATTICE FIELD THEORY 
PHI4-FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
QUANTUM GRAVITY 


Conformal Invariance 
iormal invariance in two dimensions and the 
tricritical Ising model, 10:29203 (J;NL) 
Scale Dimension 
Quantum field theory and a new universal high energy scale, 
10:29198 (R;SU;In Russian) 
Statistical Mechanics 
Applications of quantum field theory to statistical mechanics, 
10:29176 (R;FR) 
QUANTUM GRAVITY 
Gupta-Bleuler quantisation of the free massless spin 2 field, 
10:29199 (R;HU) 
Algebra 
Operator ordering in quantum mechanics and quantum gravity, 
10:29405 (R;IT) 
Operators 


Operator ordering in quantum mechanics and quantum gravity, 
10:29405 (R;IT) 
QUANTUM MECHANICS 
Quantum theory and microscopic mechanics. I, 10:29416 
(R;IT) 
Canonical 


Transformations 
Wave functions on subgroups of the group of affine canonical 
transformations, 10:29423 (R;DE) 
Dissipation Factor 
Quantum dissipation, scattering and tunneling, 10:29422 
(R;DE) 
Group Theory 
Quantum mechanics on fundamental domains of Coxeter 
groups, 10:29396 (R;DE) 
Wave functions on subgroups of the group of affine canonical 
transformations, 10:29423 (R;DE) 
Lie Groups 


Clebsch-Gordan series for some Heisenberg groups, 10:29397 

(R;DE) 
Many-Body Problem 

Coupling constant thresholds in certain N-body systems, 
10:29395 (R;DE) 

Zsub(n)-symmetric quantum chains with an infinite set of 
conserved charges and Zsub(n)-zero modes, 10:29398 
(R;DE) 
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Mathematical Models 
Some exactly solvable models in quantum mechanics and the 
low energy expansions, 10:29420 (R;DE) 
Probability 
Quantum first passage problem, 10:29414 (R;IT) 
Semiclassical Approximation 
Classical limit of quantum theories: Particles in external metrics 
and with spin, 10:29421 (R;DE) 
Semi-classical approximation and microcanonical ensemble, 
10:29426 (R;FR) 
Tunnel Effect 
Traversal time for tunnelling, 10:29406 (R;IT) 
QUARK CONFINEMENT 
See BAG MODEL 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Dynamics of ultra-relativistic heavy ion collisions in the 
presence of quark-gluon matter, 10:29308 (R;FR) 
Gauge Invariance 
Behaviour of Gluons at high temperature, 10:29202 (J;US) 
Hydrodynamic Model 
Hydrodynamics of a quark-gluon plasma, 10:29307 (R;FR) 
Temperature Effects 
Behaviour of Gluons at high temperature, 10:29202 (J;US) 
QUARK MODEL 


See also BAG MODEL 
STRING MODELS 


Isospin 
aim and K* K° mass differences in the standard SU(3)/sub c/ 
x SU(2)/sub L/ x U(1) theory of strong, electromagnetic and 
weak interactions, 10:29154 (J;US) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARKONIUM 
A hypothetical bound state of quark and antiquark. 
See also CHARMONIUM 
Radiative Decay 
Sum rules for radiative quarkonuium decays from short-range 
interactions, 10:29155 (J;NL) 
QUARKS 
Heavy quarks and CP: Moriond 1985, 10:29071 (R;US) 
Electric Charges 
Search for fractionally charged particles, 10:29104 (J;US) 
Magnetic Moments 
Amplitude zeroes: tests of the magnetic moment of the W 
boson and the quarks, 10:29164 (J;US) 
Particle Production 
Search for free quarks at PEP, 10:29105 (J;US) 
Semileptonic Decay 
Top properties from the W-decay, 10:29150 (R;FR) 
QUARTZ 
Sorptive Properties 
Adsorption from flooding solutions in porous media: a study of 
interactions of surfactants and polymers with reservoir 
minerals. Final report, 10:26763 (R;US) 
QUASI-ELASTIC SCATTERING 
Two-Dimensional Calculations 
Generalized diffusion and quasi-elastic scattering widths in 
two-dimensional systems, 10:29036 (R;IT) 
Width 
Generalized diffusion and quasi-elastic scattering widths in 
two-dimensional systems, 10:29036 (R;IT) 
QUASIPARTICLE-PHONON MODEL 
Pauli Principle 
Basic equations of the quasiparticle-phonon nuclear model with 
the effects due to the Pauli principle and the phonon ground 
state correlations, 10:29332 (R;SU) 
QUATERNARY COMPOUNDS 
For quaternary ammonium compounds. 
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Crystal Structure 
Heteronuclear cross polarization of solid-state ‘*N NMR 
powder patterns, 10:28201 (J;GB) 
QUINOLINES 


Enthalpy and phase behavior of coal derived liquid mixtures. 
Technical progress report, October-December 1984, 
10:26644 (R;US) 

Phase Studies 

Enthalpy and phase behavior of coal derived liquid mixtures. 
Technical progress report, October-December 1984, 
10:26644 (R;US) 

QUINONES 
Chemical Reaction Kinetics 

Experimental test of the competition correction for charge 
capture from the matrix in intermolecular electron tunneling 
reactions, 10:28240 (J;US) 

Structural Chemical Analysis 

Crystal and molecular structure and circular dichroism spectra 
of (-)-2,3-bornanedione a- and B-hydrazones, 10:28224 
(J;GB) 


RADIANT HEAT TRANSFER 
Reflection 
Radiation transfer in dispersive media, 10:28303 (R;IT) 


Radiation transfer in dispersive media, 10:28303 (R;IT) 
RADIATION ACCIDENTS 
Emergency Plans 
ARAC status report: 1985, 10:28713 (R;US) 


International Agreements 
Decree No. 83-982 of 8 November 1983 publishing an 
exchange of letters between France and the United Kingdom 
on exchange of information in case of nuclear emergencies, 
signed in London on 18 July 1983, 10:27772 (R;AT;FR) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION CHEMISTRY 
Research Programs 
Notre Dame Radiation Laboratory quarterly report, January 1, 
1985-March 31, 1985, 10:28239 (R;US) 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION 
See also CHARGED PARTICLE DETECTION 
GAMMA DETECTION 
NEUTRINO DETECTION 


NEUTRON DETECTION 
X-RAY DETECTION 
Semiconductor Diodes 
Semiconductor radiation detector for measuring dose rates in 
large radionuclide radiation sources, 10:28604 (RA;CS;In 
Czech) 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
ELECTRON MULTIPLIER DETECTORS 
GEIGER-MUELLER COUNTERS 
GRAVITATIONAL WAVE DETECTORS 
IONIZATION CHAMBERS 
POSITION SENSITIVE DETECTORS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
STREAK CAMERAS 
Detectors for rare events, 10:28589 (R;CH) 
Photon-photon interaction detection via the vacuum 
birefringence induced by a magnetic field: status of the 
experiment, 10:28590 (R;CH) 
Reviews 
Instrumentation for environmental monitoring. Volume 1. 
Radiation. Second Edition, 10:28596 (R;US) 


RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 
Comparative Evaluations 
Results of comparative assessment of US and foreign nuclear 
power plant dose experience and dose reduction programs, 
10:27669 (RA;US) 
Emergency Plans 
Preliminary screening of fuel cycle and by-product material 
licenses for emergency planning, 10:28880 (R;US) 
Measuring Methods 
Blood irradiator development, 10:28170 (RA;US) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EFFECTS 


See also BIOLOGICAL RADIATION EFFECTS 
PHYSICAL RADIATION EFFECTS 


Leading Abstract 
Radiation damage physics and radiation technology, 10:28036 
(R;SU;In Russian) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HARDENING (CHEMICAL) 
See POLYMERIZATION 
RADIATION HAZARDS 
Mathematical Models 
Proportional hazards analysis of the German ***Ra patients, 
10:28832 (RA;DE) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 
See also PERSONNEL MONITORING 
Data Processing 
Automated dosimetry system for mapping therapeutical 
radiation beams, 10:29371 (RA;CS;In Czech) 
Seafood 
Contribution of radioactivity in the Irish Sea to the radiation 
exposure of the Irish population during 1982-1983, 10:28758 
(R;IE) 
Vehicles 
Dosimetry van of the Metropolitan Fire Brigade of Prague, 
10:28606 (RA;CS;In Czech) 
RADIATION PROTECTION 
Bibliographies 


Occupational dose reduction at nuclear power plants: 
annotated bibliography of selected readings in radiation 
protection and ALARA. Volume 2, 10:28767 (R;US) 

Emergency Plans 
ARAC status report: 1985, 10:28713 (R;US) 
Personnel Dosimetry 

Recommended radiological air sampling and internal 
contamination control at nuclear power plants, 10:27668 
(RA;US) 

Planning 

Preliminary screening of fuel cycle and by-product material 

licenses for emergency planning, 10:28880 (R;US) 
Robots 
Demonstration project for robotic inspection systems at 
nuclear power plants, 10:27670 (RA;US) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SCATTERING ANALYSIS 

Materials analysis by ion backscattering and channeling. 
Materials modification by ion irradiation and 
implementation, 10:28038 (R;DE) 

RADIATION SOURCES 

For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES. 

See also GAMMA SOURCES 
Radiation Detection 

Semiconductor radiation detector for measuring dose rates in 
large radionuclide radiation sources, 10:28604 (RA;CS;In 
Czech) 





Regulations 
Current regulatory and licensing status for byproduct sources, 
facilities and applications, 10:26981 (R;US) 
Standardization 


Continuation diagrams in radionuclide metrology, 10:29373 


‘importance generator for Monte Carlo 
streaming problems, 10:29361 (BA;JP) 
RADIATION TRANSPORT 


See also CHARGED-PARTICLE TRANSPORT 
NEUTRAL-PARTICLE TRANSPORT 


Codes 
MORSE-CGA: a Monte Carlo radiation 
array geometry capability, 10:29357 (R;US) 
Theory 


Discretization of the radiative transfer grey equations by a 
finite element method, 10:29341 (R;FR;In French) 
RADIATORS 
Limited to heat radiators. 
Design 
Advanced concepts liquid droplet radiator, 10:27439 (R;US) 
Liquid droplet radiator - an ultralightweight heat rejection 
system for efficient energy conversion in space, 10:27440 
(RUS) 
Performance 
Liquid droplet radiator - an ultralightweight heat rejection 
system for efficient energy conversion in space, 10:27440 
(R;US) 
RADICALS 
Not to be used for compound descriptions. 


See also HYDROXYL RADICALS 
PHENOXY RADICALS 


Fluorescence 
Lifetime and quenching measurements of C,H emission 
produced by vacuum ultraviolet photolysis of C2H2 (C_H 
radicals), 10:28235 (R;US) 


rt code with 


Random dimer filling of lattices: Three-dimensional application 
to free radical recombination kinetics, 10:29443 (J;US) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE CLOUDS 
Diffusion 
Airborne cloud tracking measurements during the Three Mile 
Island nuclear station accident, Middletown, Pennsylvania. 
Date of survey: March-June 1979, 10:28707 (R;US) 
Limitations of atmospheric dispersion data and their 
contribution to uncertainties in dose assessment, 10:28715 
(;GB) 
RADIOACTIVE EFFLUENTS 


1984 effluent and environmental monitoring report for the 
Bettis Atomic Power Laboratory, 10:28734 (R;US) 
Pollution Control Equipment 
Control technology for radioactive emissions to the 
atmosphere at US Department of Energy Facilities: the Los 
Alamos Meson Physics Facility. Addendum 1, 10:28712 
(R;US) 
RADIOACTIVE GASEOUS WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE MATERIALS 


See also FISSION PRODUCTS 
RADIOACTIVE WASTES 


Road Transport 
Comparison of actual and predicted routes used in the 
shipment of radioactive materials, 10:26842 (R;US) 
RADIOACTIVE TRACERS 
See RADIOPHARMACEUTICALS 
RADIOACTIVE WASTE DISPOSAL 
Radiolysis of concrete, 10:26919 (R;SE) 
Containers 
Corrosion resistant storage container for radioactive material, 
10:26926 (P;US) 
Properties of radioactive wastes and waste containers, 10:26880 
(RA;US) 
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Studies in pitting corrosion on archaeological bronzes. Copper, 
10:28053 (R;SE) 
Contamination Regulations 
Overview of EPA's low-level radioactive waste standards 
development program, 1984, 10:26863 (RA;US) 
Estimation 


Cost 
Surface-to-underground access study for the prospective Yucca 
Mountain nuclear waste repository, 10:26917 (R;US) 
Economics 
Disposal of low-level waste: nuclear plant sources and 
economics, 10:26864 (RA;US) 
Legal Aspects 
Statement about KBS-3, 10:26921 (R;SE;In Swedish) 
Natural Radioactivity 
Natural levels of uranium and radium in four potential areas 
for the final storage of spent nuclear fuel, 10:26918 (R;SE) 
Operating Cost 
Surface-to-underground access study for the prospective Yucca 
Mountain nuclear waste repository, 10:26917 (R;US) 
Radiation Hazards 
Update on status of EPA’s PRESTO methodology for 
estimating risks from disposal of LLW and BRC wastes, 
10:26961 (RA;US) 
Radiation Monitoring 
Double sampling as a cost-effective method to estimate mean 
or total amounts of radioactivity, 10:26938 (RA;US) 
Radionuclide Migration 
Evaluation of a flow diversion system for reducing ®Sr 
migration from SWSA 4 to White Oak Creek, 10:26943 
(R;US) 
Recommendations 
Selection of nuclide decay chains for use in the assessment of 
the radiological impact of geological repositories for 
radioactive waste, 10:26846 (R;GB) 
Risk Assessment 
Environmental impact of a repository for spent nuclear fuel, 
10:28760 (R;SE) 
Nuclear waste chemistry, 10:26903 (RA;US) 
Tectonic stability and expected ground motion at Yucca ~ 
Mountain, 10:26886 (R;US) 
Sealing Materials 
Salt repository seal materials: a synopsis of early cementitious 
materials development, 10:26849 (R;US) 
Site Selection 
Low-level waste disposal site selection demonstration, 10:26872 
(RA;US) 
Standards 
Overview of EPA's low-level radioactive waste standards 
development program, 1984, 10:26863 (RA;US) 
Test Facilities 
Dynamic consolidation alternatives tests for low-level waste 
disposal site corrective measures, 10:26874 (RA;US) 
Installation and instrumentation of a test-trench facility in the 
unsaturated zone at the Idaho National Engineering 
Laboratory, 10:26934 (RA;US) 
Underground Disposal 
Salt repository seal materials: a synopsis of early cementitious 
materials development, 10:26849 (R;US) 
The environmental cracking of Ticode-12 in a repository 
brine*, 10:28072 (BA;US) 
RADIOACTIVE WASTE FACILITIES 
Closures 
Salt repository seal materials: a synopsis of early cementitious 
materials development, 10:26849 (R;US) 
Construction 
Design and economics of a small shallow land burial facility in 
a humid climate, 10:26869 (RA;US) 
Design 
Design analysis for a repository in crystalline rock, 10:26847 
(R;US) 
Design and economics of a small shallow land burial facility in 
a humid climate, 10:26869 (RA;US) 
Evaluation and design of drained low-level disposal sites, 
10:26870 (RA;US) 
Greater confinement disposal test and operational plans, 
10:26873 (RA;US) 
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Economics 

Design and economics of a small shallow land burial facility in 

a humid climate, 10:26869 (RA;US) 
Environmental Effects 

Ecological studies related to construction of the Defense 
Waste Processing Facility on the Savannah River Plant. FY 
1983-84 annual report, 10:26947 (R;US) 

Installation and instrumentation of a test-trench facility in the 
unsaturated zone at the Idaho National Engineering 
Laboratory, 10:26934 (RA;US) 

Environmental Impacts 

Status of the Department of Energy's implementation of the 
Nuclear Waste Policy Act of 1982 as of December 31, 1984, 
10:26896 (R;US) 


Evaluation and design of drained low-level disposal sites, 
10:26870 (RA;US) 

cle Cost 

Status of the Department of Energy's implementation of the 
Nuclear Waste Policy Act of 1982 as of December 31, 1984, 
10:26896 (R;US) 

Performance Testing 

Application of pathways analyses for site performance 
prediction for the Gas Centrifuge Enrichment Plant and Oak 
Ridge Central Waste Disposal Facility, 10:26882 (RA;US) 

Remote Handling 

Development of remote handling techniques for the HLLW 

solidification plant, 10:26907 (RA;JP) 
Simulation 

Installation and instrumentation of a test-trench facility in the 
unsaturated zone at the Idaho National Engineering 
Laboratory, 10:26934 (RA;US) 

Site Selection 

Characterization plan for a low-level radioactive waste disposal 
site in Texas, 10:26884 (RA;US) 

Low-level siting, Edgemont, South Dakota, 10:26883 (RA;US) 

Simulated effects of increased recharge on the ground-water 
flow system of Yucca Mountain and vicinity, Nevada- 
California, 10:28916 (R;US) 

Status of the Department of Energy’s implementation of the 
Nuclear Waste Policy Act of 1982 as of December 31, 1984, 
10:26896 (R;US) 

Site Surveys 

Application of pathways analyses for site performance 
prediction for the Gas Centrifuge Enrichment Plant and Oak 
Ridge Central Waste Disposal Facility, 10:26882 (RA;US) 

RADIOACTIVE WASTE MANAGEMENT 
Ethics 
Promethean ethics and nuclear waste management, 10:26912 
(R;US) 
Information Systems 
DBMS: a tool for managing LLW data, 10:26925 (J;US) 
International Control 

Institutional models in the field of nuclear waste management, 

10:26897 (R;DE;In German) 
RADIOACTIVE WASTE PROCESSING 
Combustion 
Impacts of decontamination of LWRs on solidification and 
waste disposal, 10:27671 (RA;US) 
Electric Furnaces 
Electro-slag melting of plutonium-contaminated metallic waste, 
3. Engineering tests of the pilot electro-slag melting furnace, 
10:26905 (RA;JP) 
Oxidation 
Impacts of decontamination of LWRs on solidification and 
waste disposal, 10:27671 (RA;US) 
Radiation Hazards 
Radiation burden of personnel on radioactive waste disposal 
site, 10:26962 (RA;CS;In Czech) 
tion 


Impacts of decontamination of LWRs on solidification and 
waste disposal, 10:27671 (RA;US) 


Effects of radiation on ultrafiltration membranes, 10:28112 
;GB) 
RADIOACTIVE WASTE STORAGE 
See also MONITORED RETRIEVABLE STORAGE 


After-Heat 
Calorimeter for the determination of nuclear heat sources in 
intermediate level radioactive waste barrels - containing 
pieces of PWR cladding and fuel assembly structural 
members in a cement matrix from reprocessing, 10:26898 
(R;DE;In German) 
Tanks 
Prevention of stress corrosion cracking in nuclear waste 
storage tanks, 10:26929 (BA;US) 
RADIOACTIVE WASTES 


See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 


Electro-slag melting of plutonium-contaminated metallic waste, 
3. Engineering tests of the pilot electro-slag melting furnace, 
10:26905 (RA;JP) 

Quantitative Chemical Analysis 

Determination of fission product noble metals by inductively 
coupled plasma atomic emission spectrometry, 10:28171 
(R;US) 

RADIOACTIVITY 

For measured values of radioactivity and for unidentified 

radiation sources; not for experimental studies. 
See also NATURAL RADIOACTIVITY 
Double sampling as a cost-effective method to estimate mean 
or total amounts of radioactivity, 10:26938 (RA;US) 
Historical Aspects 
Artificial radioactivity, 10:29451 (R;FR;In French) 
Probabilistic Estimation 

Bayes allocation of the sample for estimation of the mean when 

each stratum has a Poisson distribution, 10:29363 (J;US) 
RADIOACTIVITY TRANSPORT 
Computer Codes 

MATADOR: a computer code for the analysis of radionuclide 
behavior during degraded core accidents in light water 
reactors, 10:27693 (R;US) 

MATADOR (Methods for the Analysis of Transport And 
Deposition Of Radionuclides) code description and User's 
Manual, 10:27694 (R;US) 

RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 
Meetings 
Radiobiology of radium and thorotrast, 10:28827 (R;DE) 


Electron passage through radiosensitive regions of the cell 
nucleus, 10:28795 (R;DE;In German) 
RADIOCOLLOIDS 
See also THOROTRAST 
Radiation Doses 
Investigation on the effect on incorporated radioactive and 
nonradioactive particles and their synergism by longterm 
animal studies, 10:28857 (RA;DE) 
Tissue Distribution 
Investigation on the effect on incorporated radioactive and 
nonradioactive particles and their synergism by longterm 
animal studies, 10:28857 (RA;DE) 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE HEAT SOURCES 
Neutron flux, spectrum, and dose equivalent measurements for 
a 4500-W(th) 7**PuO, general purpose heat source, 10:26983 
(R;US) 
Environmental Transport 
Long-term exposure of *°*PuOz to a terrestrial environment. 
Volume III, 10:28736 (R;US) 





RADIOISOTOPE KINETICS 
Data Compilation 


RADIOISOTOPE KINETICS 

See RADIONUCLIDE KINETiCS 
RADIOISOTOPE MIGRATION 

See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 

See RADIOPHARMACEUTICALS 
RADIOISOTOPES 


See also ALPHA DECAY RADIOISOTOPES 
ISOMERIC TRANSITION ISOTOPES 
NEUTRON-RICH ISOTOPES 


Data 
Half-lives and photon emission probabilities of frequently 
applied radionuclides, 10:29222 (R;DE;In German) 
Environmental Exposure Pathway 
Preliminary screening of fuel cycle and by-product material 
licenses for emergency planning, 10:28880 (R;US) 
Leukemogenesis 
Leukaemia induction in man by radio-nuclide and the relevant 
experimental and human observations, 10:28828 (RA;DE) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOMETRIC GAGES 
Quarterly report on Phase 1 of a phase fraction meter for the 
Solvent Refined Coal (SRC1) facility at Wilsonville, 
Alabama, 10:26594 (R;US) 
Calibration Standards 
Plating density standards. Final report, 10:28579 (R;US) 
Performance Testing 
Development of a three phase fraction meter. Quarterly report, 
February-May 1983, 10:26595 (R;US) 
Development of a three phase fraction meter. Quarterly report, 
June 1983-August 1983, 10:26593 (R;US) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE DISTRIBUTIONS 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE KINETICS 
For radionuclides in living organisms only; see also 
TRANSLOCATION. 
Age 


Dependence 
Age dependence in dose calculations for internal contamination 
by inhalation, 10:28871 (RA;CS;In Czech) 
RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE MIGRATION 
In environment. 
Computerized Simulation 
PHREEQE: status and applications, 10:28928 (RA;US) 
Research 


Laboratory and field studies related to the Radionuclide 
Migration Project. Progress report, October 1, 1983- 
September 30, 1984, 10:26942 (R;US) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDE TRANSFER (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE TURNOVER 
See RADIONUCLIDE KINETICS 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Chemical Preparation 
Nuclear medicine progress report for quarter ending December 
31, 1984, 10:28813 (R;US) 
Uptake 
Horizons in radionuclide therapy: 1985 update, 10:28814 (J;US) 
RADIOPOLYMERIZATION 
See POLYMERIZATION 
RADIOPRESERVATION 


Current regulatory and licensing status for byproduct sources, 
facilities and applications, 10:26981 (R;US) 
RADIOSURGERY 


See RADIOTHERAPY 
SURGERY 


RADIOTHERAPY 
See also NEUTRON THERAPY 
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Depth Dose Distributions 
Therapeutical beams and their models, 10:28796 (RA;CS;In 
Czech) 
Electron Beams 
Effect on dose distribution of reducing original irradiation field 
of electron accelerator, 10:28804 (RA;CS;In Slovak) 
Linear Accelerators 
Modification of NEPTUN 10 P industrial accelerator for 
medical purposes, 10:28418 (RA;CS;In Czech) 
Report on first therapeutical applications of linear accelerator 
in Plzen, 10:28803 (RA;CS;In Czech) 
Optimization 
Interactive optimization of isodose plans using central 
computer, 10:28805 (RA;CS;In Czech) 
Planning 
Investigation of the biophysical dose planning for radiotherapy 
of malignant tumours, 10:28793 (R;DE) 
Radiation Doses 
Horizons in radionuclide therapy: 1985 update, 10:28814 (J;US) 
RADIOTHORIUM 
See THORIUM 228 
RADIUM 
Radiobiology 
Radiobiology of radium and thorotrast, 10:28827 (R;DE) 
Radioecological Concentration 
Natural levels of uranium and radium in four potential areas 
for the final storage of spent nuclear fuel, 10:26918 (R;SE) 
Solvent Extraction 
Separations chemistry, 10:28169 (RA;US) 


Synergism 
Separations chemistry, 10:28169 (RA;US) 
RADIUM 223 
Retention 
Retention of barium in man up to 19 years after intake and its 
relevance to the metabolism of radium, 10:28864 (RA;DE) 
RADIUM 224 


224Ra: Risk to bone and haematopoietic tissue in ankylosing 
spondylitis patients, 10:28833 (RA;DE) 

Bone sarcoma cumulative tumor rates in patients injected with 
224Ra, 10:28831 (RA;DE) 

Induction by 2**Ra of myeloid leukaemia and osteosarcoma in 
male CBA mice, 10:28841 (RA;DE) 

Osteosarcomogenic efficiency of low ?*tradium-doses in mice 
compared to that of the short-lived beta-emitting rare earth 
177lutetium, 10:28840 (RA;DE) 

Delayed Radiation Effects 

Tooth breakage in patients injected with 7**Ra, 10:28837 

(RA;DE) 
Dose-Response Relationships 

Proportional hazards analysis of the German 7**Ra patients, 

10:28832 (RA;DE) 
Dosimetry 
Argonne-Utah studies of ?*Ra endosteal surface dosimetry, 
10:28843 (RA;DE) 
Leukemogenesis 
Induction by ?*%*Ra of myeloid leukaemia and osteosarcoma in 
male CBA mice, 10:28841 (RA;DE) 

Radiation Doses 
Bone sarcoma cumulative tumor rates in patients injected with 

224Ra, 10:28831 (RA;DE) 
Radiation Hazards 
224Ra: Risk to bone and haematopoietic tissue in ankylosing 
spondylitis patients, 10:28833 (RA;DE) 

Cataracts in patients injected with 7Ra, 10:28836 (RA;DE) 

Growth retardation in children injected with ***Ra, 10:28835 
(RA;DE) 

Proportional hazards analysis of the German ?**Ra patients, 
10:28832 (RA;DE) 

Retention 
Argonne-Utah studies of ?**Ra endosteal surface dosimetry, 

10:28843 (RA;DE) 
RADIUM 226 

Autoradiography 
Computerized analysis of 226-Ra autoradiographs and its 

application, 10:28845 (RA;DE) 
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Carcinogenesis 
Current (1984) status of the study of *Ra and ***Ra in 
humans at the Center for Human Radiobiology, 10:28829 
(RA;DE) 
Estimation of the minimum latent period for radiogenic 
osteosarcomas in man, 10:28834 (RA;DE) 
Relationship of skeletal biology to the incidence of radium- 
induced bone cancer, 10:28839 (RA;DE) 
Relative effectiveness of 7*Ra and ***Ra in inducing bone 
sarcomas, 10:28838 (RA;DE) 
Delayed Radiation Effects 
Late effects of 7°Ra, 7*Ra and *°Pu in female mice ICR 
strain, 10:28842 (RA;DE) 


U.K. radium luminiser survey, 10:28830 (RA;DE) 
Radiation Doses 
Tissue concentration and radiation dose from ***Ra in a case of 
continuous incorporation over 11 years in luminous paint 
industry, 10:28846 (RA;DE) 
Tissue Distribution 
Distribution of radium-226 in rat bones as demonstrated by 
different autoradiographic techniques, 10:28844 (RA;DE) 
RADIUM 228 


Current (1984) status of the study of 7*Ra and ***Ra in 
humans at the Center for Human Radiobiology, 10:28829 
(RA;DE) 

Relative effectiveness of 7*Ra and ***Ra in inducing bone 
sarcomas, 10:28838 (RA;DE) 

RADIUM D 
See LEAD 210 
RADIUM F 
See POLONIUM 210 
RADON 
Environmental 

Modeled atmospheric radon concentrations from uranium 

mines, 10:26944 (R;US) 
Concentration 

Modeled atmospheric radon concentrations from uranium 

mines, 10:26944 (R;US) 
RADON 220 
Exhalation 

Activity concentration of exhaled Rn-220 and the burden of 
Th-228 in workers working at the Bai Yun iron mine in 
Innermongolia and in inhabitants living in the high 
background radiation area in China, 10:28856 (RA;DE) 

RADON 222 
Diffusion 

Radon emanation from coals: effects of moisture and particle 

size, 10:28714 (J;GB) 
Measuring Methods 
EML pulse ionization chamber systems for *7Rn 
measurements, 10:28708 (R;US) 
RADURIZATION 
See RADIOPRESERVATION 
RAFT RIVER VALLEY 
Geothermal Power Plants 

Environmental assessment: Raft River geothermal project pilot 

plant, Cassia County, Idaho, 10:27319 (R;US) 
RAILGUN ACCELERATORS 
Ablation 

Numerical studies of ablation and ionization of railgun 

materials, 10:28271 (R;US) 
Ionization 

Numerical studies of ablation and ionization of railgun 

materials, 10:28271 (R;US) 
Machining 

Generation of round bores in composite structure railguns, 

10:28278 (R;US) 


Design and fabrication of projectiles for round bore railguns, 
10:28277 (R;US) 
RAIN WATER 
Radiation Monitoring 
Gamma analysis of evaporated rain water sample, 10:28706 
(R;US) 


RAMAN SPECTRA 
Variations 


Temperature dependence of the resonance Raman spectra of 
plastocyanin and azurin between cryogenic and ambient 
conditions (Pseudomonas; Spinacea oleracea), 10:28778 
G;US) 

RAMAN SPECTROSCOPY 

Prior to March 1983 this concept was indexed to RAMAN 

SPECTRA. 
Tonization 

Ionization detection of stimulated Raman spectra, 10:28174 

(R;US) 
Resolution 

Ionization detection of stimulated Raman spectra, 10:28174 
(R;US) 

RANCHO SECO-1 REACTOR 

Sacramento, California, USA 

Loss of Coolant 

Research related to reactor vessel head vent exemption: core 
cooling by natural circulation and feed/bleed in the presence 
of non-condensables, 10:27621 (RA;US) 

Reactor Safety 

Research related to reactor vessel head vent exemption: core 
cooling by natural circulation and feed/bleed in the presence 
of non-condensables, 10:27621 (RA;US) 

RANCHO SECO-2 REACTOR 

Sacramento, California 

Loss of Coolant 

Research related to reactor vessel head vent exemption: core 
cooling by natural circulation and feed/bleed in the presence 
of non-condensables, 10:27621 (RA;US) 

Reactor Safety 

Research related to reactor vessel head vent exemption: core 
cooling by natural circulation and feed/bleed in the presence 
of non-condensables, 10:27621 (RA;US) 

RANDOM PHASE APPROXIMATION 
Metals 

Statistics of resistance fluctuation in a one-dimensional 

disordered metal, 10:29383 (R;IT) 
RANDOMNESS 
Surfaces 
Speculations on self-avoiding surfaces in fractals. A mean field 
treatment, 10:29415 (R;IT) 
RANKINE CYCLE POWER SYSTEMS 
Performance Testing 
Sundstrand waste heat recovery system, 10:27955 (R;US) 
RARE EARTH COMPLEXES 


Thermodynamics of complexation of lanthanides by benzoic 
and isophthalic acids, 10:28202 (J;US) 
RARE EARTH NUCLEI 
For nuclear properties of rare earths. 
See also CERIUM 140 
CERIUM 141 
CERIUM 142 
DYSPROSIUM 162 
EUROPIUM 142 


PROMETHIUM 142 
SAMARIUM 142 
TERBIUM 147 
THULIUM 151 
THULIUM 153 
YTTERBIUM 154 
Heavy Ion Reactions 
momentum transfer in very heavy ion direct reactions, 
10:29302 (J;NL) 
High Spin States 
Anomalous signature splitting in the [i 13/ 2Jsub(n) [h 
11/2]sub(p) band of the odd-odd nuclei, 10:29275 (R;FR) 
Interacting Boson Model 
New O(6) region near A = 130 and the interplay of triaxiality 
and gamma-softness in the IBA, 10:29305 (R;US) 
RARE EARTHS 
See also CERIUM 


DYSPROSIUM 
LANTHANUM 





RARE EARTHS 
interacting Boson Mode! 


Crystal Field 
Influence of conduction electrons in rare earths on the crystal 
field state in metals - an in by inelastic neutron 
scattering, 10:28037 (R;DE;In German) 
Structure 


Influence of conduction electrons in rare earths on the crystal 
field state in metals - an investigation by inelastic neutron 
scattering, 10:28037 (R;DE;In German) 

Structure 


Hyperfine 
Ab initio calculation of 4f/sup N/6s? hyperfine structure in 
neutral rare-earth atoms, 10:29025 (J;US) 
Magnetic Moments 
Influence of conduction electrons in rare earths on the crystal 
field state in metals - an investigation by inelastic neutron 
scattering, 10:28037 (R;DE;In German) 
Separation Processes 
Design and synthesis of some polyaminopolycarboxylic acids 
and the structural influence of their anions on the separation 
of actinides and lanthanides, 10:28177 (D;US) 
RASCHIG RINGS 
See COLUMN PACKING 
RATEMETERS (DOSE) 
See DOSE RATEMETERS 


Radionuclide Kinetics 
Metabolism and toxicity of neptunium, 10:28885 (TG;AU) 
Disorders 


Perinatal effects of complex mixtures, 10:26756 (RA;US) 
REACTOR ACCIDENTS 


See also ATWS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
TRANSIENT OVERPOWER ACCIDENTS 


Computerized Simulation 
Examination of uences of externally initiated severe 
accidents, 10:27556 (RA;IL) 
Interactions 


Adaptive contact elements for three-dimensional fluid-structure 
interfaces, 10:27533 (R;US) 
Heat Transfer 
Flow visualization study of inverted annular flow of post 
dryout heat transfer region (PWR; BWR), 10:27537 (R;US) 


Flow visualization study of inverted annular flow of post 
dryout heat transfer region (PWR; BWR), 10:27537 (R;US) 


contact elements for three-dimensional fluid-structure 
interfaces, 10:27533 (R;US) 
Flow visualization study of inverted annular flow of pos 
dryout heat transfer region (PWR; BWR), 10:27537 rRUS) 
SHAPS-2: a three-dimensional computer program for 
linear/non-linear, static/dynamic analyses of piping systems 
(LMFBR), 10:27534 (R;US) 
Production 


In-situ measurement of molecular hydrogen for nuclear reactor 
safety studies, 10:27695 (R;US) 
Pressure Gradients 
SHAPS-2: a three-dimensional computer program for 
linear/non-linear, static/dynamic analyses of piping systems 
(LMFBR), 10:27534 (R;US) 
Transport 


MATADOR: a computer code for the analysis of radionuclide 
behavior during core accidents in light water 
reactors, 10:27693 (R;US) 

MATADOR (Methods for the Analysis of Transport And 

ition Of Radionuclides) code description and User's 
Manual, 10:27694 (R;US) 
Test Facilities 
Two-phase flow visualization in a transparent, atmospheric 
pressure, boiling water loop, 10:27532 (R;US) 
Two-Phase Flow 

Two-phase flow visualization in a transparent, atmospheric 

pressure, boiling water loop, 10:27532 (R;US) 
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REACTOR COMPONENTS 
See also BREEDING BLANKETS 
FUEL ELEMENTS 


REACTOR COOLING SYSTEMS 


Nuclear and thermal power plant components monitoring by 
pattern recognition methods, 10:27479 (R;FR;In French) 


Fatigue crack initiation in Geometric Singularities (sharp 
notches), 10:27469 (R;FR;In French) 


Development and validation of a real-time SAFT-UT system 
for inservice inspection of light water reactors, 10:27640 
(RA;US) 

Physical Radiation Effects 

FACSIMILE code for calculating void swelling with a single 
discontinuity in the irradiation conditions: version VS8, 
10:28007 (R;GB) 

Irradiation experiments related to reactor safety in particular 
pressure vessel steels, 10:27473 (R;DE) 

Steam Generators 

Slurry steam generator program and baseline eddy current 
examination, 10:27641 (RA;US) 

Surry steam generator program and baseline eddy current 
examination, 10:27638 (RA;US) 

Ultrasonic Testing 

Advanced ultrasonic field system: a status report, 10:27470 
(R;US) 

Applications of medical ultrasonic testing technology to the 
utility industry. Final report, 10:27471 (R;US) 

Development and validation of a real-time SAFT-UT system 
for inservice inspection of light water reactors, 10:27640 
(RA;US) 

REACTOR CONTROL SYSTEMS 
Computerized Simulation 
PWR hybrid computer model for assessing the safety 
implications of control systems, 10:27650 (RA;US) 
Failure Mode Analysis 
Safety implications of control systems, 10:27649 (RA;US) 
Pattern Recognition 

Automatic diagnostic methods of nuclear reactor collected 

signals, 10:27478 (R;FR;In French) 
REACTOR COOLING SYSTEMS 


See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 


Pipes 
BWR pipe crack control using hydrogen water chemistry: 
status report on Dresden-2 program, 10:27683 (RA;US) 
Critical flow through pipe cracks and for small breaks with 
stratified upstream region, 10:27625 (RA;US) 
Fatigue crack growth rates of low-carbon and stainless piping 
steels in PWR environment, 10:27635 (RA;US) 
Piping response testing associated with pipe rupture, 10:27681 
(RA;US) 
Reliability analysis of stiff versus flexible piping, 10:27642 
(RA;US) 
Radioactivity Transport 
Gaseous and metallic fission product release characteristics of a 
modular pebble bed HTGR during loss of core cooling 
accidents, 10:27539 (R;US) 
Reactor Simulators 
Thermohydraulic transient analysis of the HTGR pebble bed 
reactor, 10:27418 (RA;IL) 
Water 
BWR pipe crack control using hydrogen water chemistry: 
status report on Dresden-2 program, 10:27683 (RA;US) 
REACTOR CORE DISRUPTION 
Fluid Flow 
TRAN B-3: experimental investigation of fuel crust stability on 
melting surfaces of an annular flow channel, 10:27689 (R;US) 
Heat Transfer 
Los Alamos experiments and their impacts on fast reactor 
safety, 10:27575 (R;US) 
Thermal-hydraulic modeling for the analysis of LMFBR 
disrupted core behavior, 10:27701 (J;NL) 
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Hydraulics 
Los Alamos experiments and their impacts on fast reactor 
safety, 10:27575 (R;US) 
Thermal-hydraulic modeling for the analysis of LMFBR 
disrupted core behavior, 10:27701 (J;NL) 
TRAN B-3: experimental investigation of fuel crust stability on 
melting surfaces of an annular flow channel, 10:27689 (R;US) 
Integrals 
Case for integral core-disruptive accident analysis, 10:27574 
(R;US) 
Molten Metal-Water Reactions 
He production from the steel-water reaction during a 
postulated core meltdown accident, 10:27598 (RA;US) 
Radioactive Aerosols 
LMFBR source term experiments in the Fuel Aerosol Simulant 
Test (FAST) facility, 10:27526 (R;US) 
Radioactivity Transport 
LMFBR source term experiments in the Fuel Aerosol Simulant 
Test (FAST) facility, 10:27526 (R;US) 
REACTOR CORES 
Coatings 
A comparison of the characteristics of graphites irradiated at 
600 and 900°C, 10:27421 (BA;US) 
Coolants 
In-core coolant flow monitoring of pressurized water reactors 
using temperature and neutron noise, 10:27648 (RA;US) 


Evaluation of ATWS core damage frequency for a BWR/4, 
10:27493 (R;US) 
Fission Product Release 
Temperature, pressure, and oxidation effects on cesium 
diffusion in H-451 graphite, 10:27422 (BA;US) 
Fuel Management 
Thorium fuel cycles in light water reactors: licensing 
assessment of extended-burnup fuel. Monthly project status 
letter, 10:27403 (R;US) 
Grids 
Study of mist cooling enhancement from grid spacers in 
LOCA reflood of a PWR combined gross heat transfer and 
local temperature and LDA droplet sizing analysis, 10:27627 
(RA;US) 
In Core Instruments 
In-core coolant flow monitoring of pressurized water reactors 
using temperature and neutron noise, 10:27648 (RA;US) 
Level Indicators 
Identification of inadequate core cooling utilizing existing ex- 
core neutron detectors, 10:27626 (RA;US) 
Mockup 
Mock-up measurements to improve power-reactor predictions, 
10:27457 (RA;IL) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR INTERNALS 
Stress Analysis 
Loads on reactor pressure vessel internals due to 
decompression waves in a loss of coolant accident without 
dynamic coupling with the structure, 10:27702 (TJ;GB) 
REACTOR LATTICES 
Computer Codes 
THERMOS option in the LEOPARD code, 10:27370 (RA;IL) 
REACTOR LICENSING 
Lessons learned from the accident at Three Mile Island. A 
regulatory perspective, 10:27565 (RA;IL) 
Statistical Models 
Methods used and results obtained by Studsvik on some 
NKA/SAEK-1 Data Workshop exercises, 10:27448 (R;SE) 
REACTOR MATERIALS 
To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 
Fracture Properties 
Irradiation effects in low-alloy reactor pressure vessel steels 
(Heavy-Section Steel Technology Program Series 4 and 5), 
10:27632 (RA;US) 


Phase Transformations 
Structural transformations of a 9% Cr-2% Mo steel (type 
ZIO0CDNDbV 09-02) for use in steam generators for fast 
neutron reactors, 10:27436 (TJ;GB) 
Physical Radiation Effects 
FACSIMILE code for calculating void swelling with a single 


September 1984, 10:27401 (R;US) 
Ultrasonic Testing 
‘or ultrasonic field system: a status report, 10:27470 
REACTOR OPERATORS 
Data Acquisition Systems 
Specification of a Human Reliability Data Bank for 
HRA segments of PRAs for nuclear power plants, 10:27691 
(R;US) 
Education 
Lessons learned from the accident at Three Mile Island. A 
regulatory perspective, 10:27565 (RA;IL) 
Operator Training. A survey of needs, methods and use in 
some process industries, 10:27450 (R;SE) 
Performance 
Simulator experiments: effects of NPP operator experience on 
performance, 10:27654 (RA;US) 


Reliability 
Specification of a Human Reliability Data Bank for 
HRA segments of PRAs for nuclear power plants, 10:27691 
(R;US) 
REACTOR SAFETY 


Nuclear Reactor Safety: a current awareness bulletin, 10:27700 
G;US) 
Computer Codes 
Current algorithms used in reactor safety codes and the impact 
of future computer development on these algorithms, 
10:27576 (R;US) 
Cost Benefit Analysis 
Overview of safety and siting problems and solutions, 10:27555 
(RA;IL) 
Data Base Management 
DATATRAN: a data base management and executive 
computer code system. Volume 3. Programmer’s manual, 
10:27544 (R;US) 
Decision Making 
DOE/SR operational readiness review of L Reactor, 10:27524 
(RA;US) 


(RA;US) 
Document Types 
Compilation of reports of the Advisory Committee on Reactor 
Safeguards, 1957-1984. Volume 2. Project Reviews G-P, 
10:27582 (R;US) 
Fault Tree Analysis 
Vital equipment determination techniques research study, 
10:27664 (RA;US) 
Fission Product Release 
Source term research and prognosis, 10:27684 (RA;US) 
Human Factors 
Development of methods for nuclear power plant personnel 
qualifications and training, 10:27655 (RA. (RA;US) 
Estimation of human error probabilities using licensee event 
reports, 10:27659 (RA;US) 
Evaluation of the use of judgment to estimate human 
error probabilities, 10:27656 (RA;US) 
Integration of human reliability analysis into the probabilistic 
risk assessment process: phase 1, 10:27662 (RA;US) 
model: overview and evaluation efforts, 10:27658 (RA;US) 
Nuclear Power Safety Reporting System implementation plan, 
concept evaluation and operability test, 10:27660 (RA;US) 
Process evaluation of the human reliability data bank, 10:27661 
(RA;US) 


readiness review activities: N Reactor, 10:27522 





REACTOR SAFETY 
Human Factors 


Simulator experiments: effects of NPP operator experience on 
10:27654 (RA;US) 

SLIM-MAUD research program: development of a multi- 
attribute based methodology for human reliability evaluation, 
10:27657 (RA;US) 

Use of human reliability data reported in probabilistic risk 
assessments in addressing human factors safety issues, 
10:27663 (RA;US) 

Impact Shock 

Heissdampfreaktor (HDR) Phase II vibration tests, 10:27647 

(RA;US) 


Hydrogen and water reactor safety: proceedings, 10:27583 
(R;US) 
Neutron Dosimetry 
Neutron dosimetry at commercial nuclear power plants, 
10:27666 (RA;US) 
Personnel Dosimetry 
Neutron dosi at commercial nuclear power plants, 
10:27666 (RA;US) 
Radiation Protection 
Occupational dose reduction developments and data collected 
at nuclear power plants, 10:27665 (RA;US) 


Reporting . 

Nuclear Power Safety Reporting System implementation plan, 
concept evaluation and operability test, 10:27660 (RA;US) 

Research Programs 
GKSS annual report 1983, 10:27551 (R;DE;In German) 
Highlights of reactor safety research, 10:27613 (RA;US) 
Investigation of the ductile fracture properties of type 304 
stainless steel plate, welds, and 4-inch pipe, 10:28044 
(RA;US) 

LWR safety research at JAERI, 10:27615 (RA;US) 

NRC hydrogen behavior and mitigation research program, 
10:27587 (RA;US) 

Reactor safety research: visible demonstrations and credible 
computations, 10:27680 (RA;US) / 

Regulating in an environment of uncertainty, 10:27614 
(RA;US) 

Reports on research programs in the field of reactor safety 
sponsored by the Federal Ministry for Research and 
Technology, 10:27548 (R;DE;In German) 

Safety research needs for an evolving nuclear power 
establishment, 10:27554 (RA;IL) 

Safety research programs sponsored by Office of Nuclear 
Regulatory Research. Quarterly progress report, July 1- 
September 30, 1984. Volume 4, No. 3, 10:27685 (R;US) 

Source term research and prognosis, 10:27684 (RA;US) 


Vital equipment determination techniques research study, 
10:27664 (RA;US) 
Seismic Effects 
Heissdampfreaktor (HDR) Phase II vibration tests, 10:27647 
(RA;US) es 
ing in an environment of uncertainty, 10:27614 


Regulating 
(RA;US) 
Transients 


Introduction to the Semiscale program, 10:27616 (RA;US) 
REACTOR SAFETY EXPERIMENTS 
Data Systems 
Computer network that assists in the planning, execution and 
evaluation of in-reactor experiments, 10:27536 (R;US) 
Heat Transfer 
University of Maryland 2 x 4 B and W simulation loop, 
10:27622 (RA;US) 


University of Maryland 2 x 4 B and W simulation loop, 
10:27622 (RA;US) 
Loss of Coolant 
University of Maryland 2 x 4 B and W simulation loop, 
10:27622 (RA;US) 
Natural Convection 
University of Maryland 2 x 4 B and W simulation loop, 
10:27622 (RA;US) 
REACTOR SHUTDOWN 
After-Heat 
Indestructible reactor, 10:27560 (RA;IL) 


ERA-10/15 / 256S 


REACTOR SIMULATORS 
Sensitivity Analysis 
Automated sensitivity methods for reactor performance 
assessment, 10:27561 (RA;IL) 
REACTOR SITES 
Seismology 


Interpretation of seismic source zones for seismic hazard 
calculations, 10:27645 (RA;US) 
REACTOR SITING 
See SITE SELECTION 
REACTORS 


See also LIQUID METAL COOLED REACTORS 
POWER REACTORS 
PRESSURE TUBE REACTORS 
RESEARCH AND TEST REACTORS 
STEAM COOLED REACTORS 
WATER COOLED REACTORS 


Decommissioning 
Seminar on decommissioning at Visby 1983, 10:27696 (R;SE;In 
Swedish) 


Effect of inlet azimuthal flow rate nonuniformity on the 
coolant flow in a nuclear reactor cylindrical manifold, 
10:27455 (R;SU;In Russian) 

REAL TIME SYSTEMS 
Evaluation 
Aerosol technology development, 10:28699 (RA;US) 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECOVERY (TRITIUM) 
See TRITIUM RECOVERY 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
RED GIANT STARS 
Nucleosynthesis 
Synthesis of the elements in red-giant stars, 10:28987 (RA;US) 
Star Models 
Synthesis of the elements in red-giant stars, 10:28987 (RA;US) 
RED SEA 
Water Chemistry 
Increase of total CO2 in the world ocean. Final technical 
report, 10:28745 (R;US) 
REDUCTASES 
See OXIDOREDUCTASES 
REFLECTIVE COATINGS 
Cost 

Production of selective optical coatings on plastic sheet, 

10:27857 (R;XE) 
Mani 
Production of selective optical coatings on plastic sheet, 
10:27857 (R;XE) 
Physical Radiation Effects 
Materials for optical coatings in the ultraviolet, 10:28144 (J;US) 
Vacuum Coating 

Production of selective optical coatings on plastic sheet, 

10:27857 (R;XE) 
REFRACTORIES 
Corrosion Resistance 

Refractories for dry-ash coal gasifiers. Report of 

Investigations/1984, 10:26622 (R;US) 
REFRIGERANTS 
Comparative Evaluations 

Determination of properties of zeolite/refrigerant combinations 

for solar refrigeration systems. Final report, 10:27264 (R;US) 
REFRIGERATORS 


See also MAGNETIC REFRIGERATORS 
SOLAR REFRIGERATORS 


Energy Consumption 
[Refrigerator modifications]. Final technical report, 10:27852 
(R;US) 
odifications 


[Refrigerator modifications]. Final technical report, 10:27852 
(R;US) 
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REFUSE 
See SOLID WASTES 
REGION Il 
See FEDERAL REGION III 
REGION X 
See FEDERAL REGION X 
REINFORCED MATERIALS 
Chemical Vapor Deposition 
Improved process for the preparation of fiber-reinforced 
ceramic composites by chemical vapor deposition, 10:28105 
(P;US) 
Failure Mode Analysis 
Analyses of failure modes in short fiber reinforced 
thermoplastics. Annual progress report, August 1, 1980- 
December 31, 1981, 10:28101 (R;US) 
RELATIVITY THEORY 
Lorentz Transformations 
Gravitation in a plane space, 10:29429 (RA;SU;In Russian) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
RELIABILITY 
Calculations 
User's guide for the UNIRAM availability assessment 
methodology: Version 1.1, 10:27366 (R;US) 
RELIEF VALVES 


Relief device registration, inspection and testing. Revision 7, 
Chapter 2, 10:28269 (R;US) 
REMOVAL (AFTER-HEAT) 
See AFTER-HEAT REMOVAL 
RENEWABLE ENERGY SOURCES 


See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 


Progress in passive solar energy systems, 10:27809 (B;US) 
MIUS 


‘Study of combined collective renewable power plants. Pt. 5. 
Organization, financing, accounting, 10:27971 (R;DK;In 
Danish) 


Study of combined collective renewable power plants. Pt. 4. 
Description of the resource situation. Preliminary project of 
a combined system based on renewable sources, 10:27970 
(R;DK;In Danish) 


Study of combined collective renewable power plants. Pt. 1. 
Summary. Conclusions. Recommendations, 10:27968 
(R;DK;In Danish) 

Research Programs 
Current alternative energy research and development in 
Illinois, 10:27764 (R;US) 
Identification of New Mexico renewable energy/conservation 
demonstration projects. Final report, 10:27803 (R;US) 
REPROCESSING 
See also PUREX PROCESS 

Bench-Scale Experiments 
Report on the results of research and development in 1983 of 

the Institut fuer Heisse Chemie, 10:26836 (R;DE;In German) 

Purex Process 
DOE Richland readiness review for PUREX, 10:26960 

(RA;US) 
REPUBLIC OF CHINA 
See TAIWAN 
REPUBLIC OF KOREA 

Continental Shelf 

Submarine geological map of Korean Continental Shelf. Series 
II, 10:28933 (R;KR) 

Fuel Cycle 

International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
RESEARCH AND TEST REACTORS 


See also RESEARCH REACTORS 
TRIGA TYPE REACTORS 


RESERVOIR ROCK 
Temperature Gradients 


Reactor Safety 
Compilation of reports of the Advisory Committee on Reactor 
Safeguards, 1957-1984. Volume 2. Project Reviews G-P, 
10:27582 (R;US) 
RESEARCH PROGRAMS 
To be used jointly with descriptor(s) for subject field and/or 
organization conce: 


Department of Energy research and development programs - 
fiscal year 1985. Hearings before the Subcommittee on 
Energy Research and Development of the Committee on 
Energy and Natural Resources, United States Senate, 
Ninety-Eighth Congress, Second Session, 10:27765 (B;US) 

Department of Energy Authorization (; ing research and 
technical analysis) - fiscal year 1985. Volume VII-a. Hearing 
before the Subcommittee on Energy Development and 
Applications of the Committee on Science and Technology, 
US House of Representatives, Ninety-Eighth 
Second Session, February 23, 1984, 10:27766 (B;US) 

Department of Energy Civilian Energy Programs 
Authorization Act for fiscal years 1986, 1987, and 1988. Part 
1. A report submitted to the House of Representatives, 
Ninety-Ninth Congress, First Session, April 22, 1985, 
10:27768 (B;US) 

Department of Energy Civilian Research and Development 
Authorization Act for fiscal years 1986, 1987, and 1988. A 
report submitted to the House of Representatives, Ninety- 
Ninth Congress, First Session, April 22, 1985, 10:27769 
(B;US) 

Energy and water development appropriations for 1986. Part 4. 
Hearings before a Subcommittee of the Committee on 
Appropriations, House of Representatives, Ninety-Ninth 
Congress, First Session, 10:27767 (B;US) 

Data 

Plume Model Validation and Development field measurements: 
moderatly complex terrain site. Final report, 10:28688 
(R;US) 

EPRI 

Reactor safety research: visible demonstrations and credible 

computations, 10:27680 (RA;US) 
Federal 

H.R.2041: a bill to authorize appropriations to the Department 
of Energy for civilian energy programs for fiscal year 1986 
and fiscal year 1987, and for other purposes. Introduced in 
the House of Representatives, Ninety-Ninth Congress, First 
Session, April 15, 1985, 10:27770 (B;US) 


S.911: a bill to authorize appropriations for the Department of 
Energy for national security programs for fiscal year 1986 
and fiscal year 1987, and for other purposes. Introduced in 
the Senate of the United States, Ninety-Ninth Congress, 
First Session, April 16, 1985, 10:28673 (B;US) 

RESEARCH REACTORS 


See also ACPR REACTOR 
FFTF REACTOR 
HFIR REACTOR 
HPRR REACTOR 
RPT REACTOR 
THOR REACTOR 
WWR-S-PRAGUE REACTOR 


Fuel Cycle 
Remarks on the demands for the qualification of high density 
fuel, 10:27483 (R;DE) 
Reactor Cores 
Remarks on the demands for the qualification of high density 
fuel, 10:27483 (R;DE) 
RESERVOIR ENGINEERING 
Computerized Simulation 
EFP basic reservoir simulation model. Code structure 
proposal, 10:26767 (R;DK) 
RESERVOIR ROCK 
Size 
Sizing of a hot dry rock reservoir from a hydraulic fracturing 
experiment, 10:27327 (R;US) 
Temperature Gradients 
Analysis of injection tests in liquid-dominated geothermal 
reservoirs, 10:27328 (R;US) 





RESERVOIR ROCK 
Two-Phase Flow 


Two-Phase Flow 
Stability of two-dimensional immiscible flow to viscous 
fingering, 10:28297 (R;US) 
See PETROLEUM RESIDUES 
RESIDENCES 


See HOUSES 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 


MOBILE HOMES 

Air Infiltration 
Variability in residential air leakage, 10:27862 (R;US) 

Electric 
Electric water heating for single-family residences: group load 

research and analysis. Final report, 10:27856 (R;US) 

Electric Heating 
Electric water heating for single-family residences: group load 

research and analysis. Final report, 10:27856 (R;US) 

Energy Analysis 
Energy performance analysis of fenestration in a single-family 

residence, 10:27864 (R;US) 

Energy Consumption 

Electric water heating for single-family residences: group load 
research and analysis. Final report, 10:27856 (R;US) 

Energy performance analysis of fenestration in a single-family 
residence, 10:27864 (R;US) 

Establishment of short reference years for calculation of annual 
solar heat gain or energy consumption in residential and 
commercial buildings. Pt. 1 and 2, 10:27060 (R;XE) 

Fuel consumption with individual metering of heat 
consumption, 10:27880 (TJ;GB) 


Appliances 

Emissions from residential gas-fired appliances. Topical report, 

December 1982-March 1984, 10:27869 (R;US) 
Passive Solar Heating Systems 

Monitoring the thermal performance of passive solar buildings, 
10:27272 (R;XE) 

Passive retrofits for Navy housing, 10:27276 (R;US) 

Stanhope solar energy project. Final report, 10:27256 (R;US) 

Solar Water Heaters 
Stanhope solar energy project. Final report, 10:27256 (R;US) 
Thermal Comfort 

Quality of controlled mechanical ventilation influence of 
heating mode on thermal comfort and heat losses in 
dwellings: experimental study in climatic chamber, 10:27860 
(R;FR;In French) 

Ventilation 

Quality of controlled mechanical ventilation influence of 
heating mode on thermal comfort and heat losses in 
dwellings: experimental study in climatic chamber, 10:27860 
(R;FR;In French) 

Water Heating 

Electric water heating for single-family residences: group load 

research and analysis. Final report, 10:27856 (R;US) 
Windows 

Energy performance analysis of fenestration in a single-family 
residence, 10:27864 (R;US) 

Project to develop and demonstrate an inexpensive automatic 
drop mechanism for window insulation systems. Final 
progress report, 10:27853 (R;US) 

RESIDENTIAL SECTOR 
Conservation 


Residential conservation incentives, 10:27871 (J;GB) 
Fuel Consumption 
Natural Gas Monthly, March 1985, 10:26807 (R;US) 
RESIDUAL HEAT REMOVAL 
See RHR SYSTEMS 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESOURCE CONSERVATION 
Legal Aspects 
— of oil and gas conservation activities, 10:26789 
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RESOURCE DEVELOPMENT 
Economics 
UTE commercial oil shale feasibility. Final progress report, 
10:26812 (R;US) 
Environmental Impact Statements 
Final environmental impact statement: proposed St. George 
Basin Sale 89. Volume II, 10:26782 (R;US) 
Final environmental impact statement: proposed St. George 
Basin Sale 89. Volume I, 10:26781 (R;US) 
Environmental Impacts 
MELSAR: a mesoscale air quality model for complex terrain. 
Volume 1. Overview, technical description and user's guide, 
10:26686 (R;US) 
UTE commercial oil shale feasibility. Final progress report, 
10:26812 (R;US) 
RESOURCE RECOVERY FACILITIES 
Cost Estimation 
ERT Handbook on permitting under the Resource 
Conservation and Recovery Act. Update on 1984 
reauthorization, 10:27781 (R;US) 
Mathematical Models 
Microalgae analysis and cost evaluation, 10:27027 (RA;US) 
Permit Applications 
ERT Handbook on permitting under the Resource 
Conservation and Recovery Act. Update on 1984 
reauthorization, 10:27781 (R;US) 
Waste Management 
ERT Handbook on permitting under the Resource 
Conservation and Recovery Act. Update on 1984 
reauthorization, 10:27781 (R;US) 
Waste Processing 
ERT Handbook on permitting under the Resource 
Conservation and Recovery Act. Update on 1984 
reauthorization, 10:27781 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESPIRATORS 
Performance Testing 
Use of MAG-1 spectacles with positive- and negative-pressure 
respirators, 10:28905 (R;US) 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 
RESTAURANTS 
Electric : 
Project on restaurant energy performance: end-use monitoring 
and analysis. Appendixes I and II, 10:27965 (R;US) 
Energy Consumption 
Project on restaurant energy performance: end-use monitoring 
and analysis. Appendixes I and II, 10:27965 (R;US) 
Gas Appliances 
Project on restaurant energy performance: end-use monitoring 
and analysis. Appendixes I and II, 10:27965 (R;US) 
RETORTED SHALES 
See SPENT SHALES 
RETROFITTING 
Economic Analysis 
Utility boilers oil-to-coal conversion. Volume I. Summary, 
10:27371 (R;US) 
REVERSE-FIELD PINCH 
Equilibrium Plasma 
Experimental and computational equilibria of field-reversed 
configurations, 10:29494 (J;US) 
Plasma Confinement 
Confinement and heating of high beta plasma with emphasis on 
compact toroids. Compact toroid research, 10:29456 (R;US) 
Plasma Density 
Murakami density limit in tokamaks and reversed-field pinches, 
10:29495 (J;US) 
Plasma Heating 
Confinement and heating of high beta plasma with emphasis on 
compact toroids. Compact toroid research, 10:29456 (R;US) 
Research 
Confinement and heating of high beta plasma with emphasis on 
compact toroids. Compact toroid research, 10:29456 (R;US) 
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REWETTING 
Thermal Conduction 
Effect of temperature dependent properties on the rewetting 
velocity, 10:27564 (RA;IL) 
RF SYSTEMS 


Aided Design 
Computer-aided design of RF structures, 10:28333 (RA;DE) 
Simulation 


Fusion theory and computer simulation at UCLA, 10:29521 
(BA;XA) 
Power Supplies 
Lasertron - Laser triggered RF-source for linacs in TeV 
region, 10:28544 (RA;DE) 
RHO-765 RESONANCES 
Photoproduction 


Recent results in photoproduction with real and virtual 
photons, 10:29052 (R;DE) 
RHODIUM 
Catalytic Effects 
Combustor study of the deactivation of a three-way catalyst by 
lead and manganese, 10:27998 (R;US) 


Spectroscopy 
Determination of fission product noble metals by inductively 
coupled plasma atomic emission spectrometry, 10:28171 
(R;US) 
Materials Recovery 
Determination of fission product noble metals by inductively 
coupled plasma atomic emission spectrometry, 10:28171 
(R;US) 
Phase 
Differential scanning calorimetry studies of amorphous and 
crystalline Zr2PdH/sub x/ and ZrRhH/sub x/, 10:28090 
(R;US) 
RHODIUM HYDRIDES 
Activation Energy 
Differential scanning calorimetry studies of amorphous and 
crystalline Zr2PdH/sub x/ and ZrRhH/sub x/, 10:28090 
(R;US) 


Differential scanning calorimetry studies of amorphous and 
crystalline Zr2PdH/sub x/ and ZrRhH/sub x/, 10:28090 
(R;US) 

Transition Heat 

Differential scanning calorimetry studies of amorphous and 

crystalline Zr2PdH/sub x/ and ZrRhH/sub x/, 10:28090 


Cation binding by bacteriorhodopsin, 10:28779 (J;US) 
RHR SYSTEMS 
Heat Transfer 
Los Alamos PWR feed-and-bleed studies summary results and 
conclusions, 10:27573 (R;US) 
Hydraulics 
Los Alamos PWR feed-and-bleed studies summary results and 
conclusions, 10:27573 (R;US) 
Performance 
Los Alamos PWR feed-and-bleed studies summary results and 
conclusions, 10:27573 (R;US) 
RHYOLITES 


Geochemistry 
Geochemistry, 10:28932 (RA;US) 
RIBOSOMES 
Temperature Effects 
Environmental stress mediated changes in transcriptional and 
translational regulation of protein synthesis in crop plants. 
Progress report, 10:28782 (R;US) 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGHALS-1 REACTOR 
Ringhals, Vaeroebacka, Sweden 
Corrosion 
Materials behavior in hydrogen water chemistry in the 
Ringhals-1 BWR. Final report, 10:27396 (R;US) 


RINGOTRON 
See ELECTRON-RING ACCELERATORS 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT 
Calculation Methods 
Validation of seismic probabilistic risk analysis (PRA) methods, 
10:27646 (RA;US) 
Human Factors 
—_— Data Bank: evaluation results, 10:27690 
3U 


Probability 
Application of p: ilistic risk assessment to reprocessing, 
10:26958 (RA;US) 
Practical reliability engineering applications to nuclear safety, 
10:27677 (RA;US) 
RIVERS 
See also COLUMBIA RIVER 


Results of tritium measurement in environmental samples and 


drainage, 10:28710 (RA;JP;In Japanese) 


Migration 
New estimating procedures for surface runoff, sediment yield, 
and contaminant in Los Alamos County, New 
Mexico, 10:28737 (R;US) 
RIVETS 
See FASTENERS 
ROAD TRANSPORT 
Risk Assessment 
Comparison of actual and predicted routes used in the 
shipment of radioactive materials, 10:26842 (R;US) 
Routing : 
Comparison of actual and predicted routes used in the 
shipment of radioactive materials, 10:26842 (R;US) 
ROADWAYS (MINES) 
See MINE ROADWAYS 
ROBOTS 
Artificial Intelligence 
Machine intelligence for robotics applications, 10:28264 (R;US) 
Uses 
Future of robots in nuclear plants and processes, 10:28267 
(R;US) 
ROCK MECHANICS 
Mathematical Models 
Damage accumulation due to microcracking in brittle rock 
under dynamic loading, 10:28925 (R;US) 
ROCK SALT 
See SALT DEPOSITS 
ROCK-FLUID INTERACTIONS 
Simulation 
MINTEQ geochemical reaction code: status and applications, 
10:28929 (RA;US) 
ROCKS 


See also IGNEOUS ROCKS 
METAMORPHIC ROCKS 


Deformation 
Discontinuous deformation analysis, 10:28923 (R;US) 
Radionuclide Migration 
Environmental impact of a repository for spent nuclear fuel, 
10:28760 (R;SE) 
RODS 
Mechanical Vibrations 
Turbulence and rod vibrations in an annular region with 
disturbances, 10:27472 (R;US) 
RODS (FUEL) 
See FUEL RODS 
ROLLING 
Induction Generators 
Inductive heating in rolling mills. Session 3.1 N.3.1.4, 10:27930 
(R;SE) 
Studies of a new induction hardening method for steelwork 
rolls with flat inductors, 10:27929 (R;SE;In German) 





thermal performance measurements of insulated 
roof systems, 10:27848 (R;US) 
Thermal Insulation 
for thermal 
roof systems, 10:27848 (R;US) 
Vv 


entilation Systems 
Ventilation of flat roofs, 10:27866 (R;DK;In Danish) 
ROPER RESONANCE 
See N-1470 RESONANCES 
ROTARY ENGINES 
Research Programs 
Overview of the NASA Rotary Engine Research Program, 
10:28359 (R;US) 
RPT REACTOR 
Data Acquisition Systems 
Multi-processor information and calculation system for in-pile 
and post-irradiation experiments, 10:27417 (R;SU;In Russian) 
On-Line Measurement 
Multi-processor information and calculation system for in-pile 
and post-irradiation experiments, 10:27417 (R;SU;In Russian) 
RUBIDIUM 
Neutron Reactions 
cross sections of **Cr, Fe, Zn, Rb, }*Ru, 
10:26979 (R;US) 
Solvent Extraction 
Separations chemistry, 10:28169 (RA;US) 


Separations chemistry, 10:28169 (RA;US) 


measurements of insulated 


cross sections of ®'Cr, Fe, ©Zn, *Rb, ‘Ru, 
10:26979 (R;US) 
RUNOFF 
Mathematical Models 
New estimating procedures for surface runoff, sediment yield, 
and contaminant transport in Los Alamos County, New 
Mexico, 10:28737 (R;US) 


energy 
problems and solutions, 10:27808 (BA;US) 
RUTHENIUM 
Emission Spectroscopy 
Determination of fission product noble metals by inductively 
a plasma atomic emission spectrometry, 10:28171 
Materials Recovery 
Determination of fission product noble metals by inductively 
on plasma atomic emission spectrometry, 10:28171 
Neutron Reactions 
Burn-up cross sections of **Cr, Fe, Zn, *Rb, '*Ru, 
10:26979 (R;US) 


Technology of off-gas treatment for liquid-fed ceramic melters, 
10:26911 (R;US) 
103 


Isotope Production 
cross sections of ®'Cr, Fe, ©Zn, Rb, **Ru, 
10:26979 (R;US) 
RUTHENIUM 106 


Radioecological Concentration 
Uptake of ‘y-emitting radionuclides by aquatic biota exposed to 
contaminated water before and after passage through the 
ground, 10:26930 (RA;US) 
RUTHENIUM ALLOYS 
Corrosion 
Corrosion behavior of magnetron sputter-deposited (Mo /sub 
0.6/ Ru /sub 0.4/ )e2Bis and Mos2Bis amorphous metal films, 
10:28061 (JUS) 
RUTHENIUM COMPLEXES 
Catalytic Effects 
Mechanism of ruthenium-catalyzed linear dimerization of 
acrylonitrile, 10:28209 (RA;US) 
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Electric Potential 
Catalysis, 10:28215 (RA;US) 
RUTHENIUM COMPOUNDS 
Chemical Reaction Kinetics 
Nucleophilic activation of coordinated carbon monoxide. Part 
3. Hydroxide and methoxide reactions with the trinuclear 
clusters Ms(CO):2 (M = Fe, Ru, or Os): implications with 
regard to catalysis of the water gas shift reaction, 10:26990 
(J;US) 
RYDBERG STATES 
Prior to April 1981, this concept was indexed to RYDBERG 
CORRECTION. 
Autoionization 
Photoelectron studies of autoionizing Rydberg states in HCl, 
10:29000 (R;US) 


S MATRIX 
Phase Shift 
Separable potentials from Gamow states, 10:29319 (R;DE) 
S PROCESS 
Stellar neutron capture rates of sup(148,149,150)Sm, 10:29271 
(R;DE) 
SACCHARIDES 
See also POLYSACCHARIDES 
Fermentation 
Studies on sugarcane as an energy crop for Punjab. Final 
report, 10:27021 (R;IN) 
Production 
Studies on sugarcane as an energy crop for Punjab. Final 
report, 10:27021 (R;IN) 
SACCHAROMYCES CEREVISIAE 
Genetic 
[Genetic engineering of yeasts for fermentation of xylose to 
ethanol]. Progress report, April 1-October 31, 1984, 10:28783 
(R;US) 
SACLAY LINAC 
Beam Optics 
Status report on acceleration of polarized protons and 
deuterons of the Saturne linac, 10:28380 (RA;DE) 
SACLAY SYNCHROTRON 
See SATURNE 
SAFEGUARDS 
See also DOMESTIC SAFEGUARDS 
Evaluation 
[Mission activities of New Brunswick Laboratory]. Progress 
report, October 1983-September 1984, 10:26973 (R;US) 
Validation 
[Mission activities of New Brunswick Laboratory]. Progress 
report, October 1983-September 1984, 10:26973 (R;US) 
SAFETY 
For general aspects of safety and protection of personnel. 
See also REACTOR SAFETY 
Decision Making 
Readiness review at Rockwell Hanford Operations, 10:26959 
(RA;US) 
M 


leetings 
Proceedings of the 1984 DOE nuclear reactor and facility 
safety conference. Volume I, 10:26950 (R;US) 
Nuclear Data Collections 
Savannah River Laboratory data banks for risk assessment, 
10:26957 (RA;US) 
Program Management 
ONS/NFS activities and projects, 10:26952 (RA;US) 
ONS overview, 10:26951 (RA;US) 
ONS/RC emergency activities, 10:26953 (RA;US) 
Radiation Protection 
ONS/RC emergency activities, 10:26953 (RA;US) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
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SAFETY VALVES 
See RELIEF VALVES 
SALINE ZONE 
See OIL SHALES 
SALINITY GRADIENT POWER PLANTS 
Construction 


Laboratory investigations, 10:27208 (R;US) 


Salton Sea solar pond power plant design study and regional 
applicability, 10:27215 (R;US) 

Summary description of a computer program concept for the 
design and simulation of solar pond electric power 
generation systems, 10:27212 (R;US) 

Impacts 


Salton Sea solar pond power plant design study and regional 
applicability, 10:27215 (R;US) 


Summary description of a computer program concept for the 
design and simulation of solar pond electric power 
generation systems, 10:27212 (R;US) 

Performance 

Laboratory investigations, 10:27208 (R;US) 

Salton Sea solar pond power plant design study and regional 
applicability, 10:27215 (R;US) 

Site Surveys 
Laboratory investigations, 10:27208 (R;US) 
Solar Ponds 
Material selection consideration for solar ponds, 10:27211 
(R;US) 
Solar pond overview, 10:27213 (R;US) 
Solar pond fluid dynamics and heat transfer, 10:27214 (R;US) 
Spectrophotometric method of the transmission of 
solar energy in salt gradient solar ponds. Final Report, 
10:27210 (R;US) 
Summary of salt gradient solar pond research, 10:27217 (R;US) 
SALMONELLA TYPHIMURIUM 

Mutations 
Mutagenicity of complex mixtures, 10:26754 (RA;US) 

Survival Time 
Mutagenicity of complex mixtures, 10:26754 (RA;US) 

SALT CAVERNS 

Certification 

Test of Department of Energy Strategic Petroleum Reserve 
Cavern Bryan Mound 104, 10:26795 (R;US) 
SALT DEPOSITS 

Dissolution 
Salt dissolution assessment at seven potential nuclear waste 

repository locations in salt, 10:28922 (R;US) 

Radioactive Waste Disposal 
Quarterly Brine Migration Data report, January-March 1984: 

nuclear waste repository simulation experiments (brine 
migration), Asse Mine of the Federal Republic of Germany, 
10:26851 (R;US) 

Test Facilities 

Technical bases for establishing a salt test facility, 10:26848 
(R;US) 
SALTON SEA 
Well Drilling 
Proposed resource evaluation plan. Salton Sea scientific 
drilling program, 10:27317 (R;US) 
SAMARIUM 142 
Levels 
Nuclear data sheets for A = 142, 10:29274 (J;US) 

Energy-Level Transitions 

Nuclear data sheets for A = 142, 10:29274 (J;US) 
SAMARIUM 144 TARGET 

Nitrogen 14 Reactions 

Determination of the mass excess of **"Tb, 10:29265 (R;DE;In 
German) 
SAMARIUM 148 TARGET 

Neutron Reactions 

Stellar neutron capture rates of sup(148,149,150)Sm, 10:29271 
(R;DE) 
SAMARIUM 149 TARGET 

Neutron Reactions 

Stellar neutron capture rates of sup(148,149,150)Sm, 10:29271 
(R;DE) 


X-ray spectroscopy of solids under Annual technical 
progress report, August 1984-July 1985, 10:28119 (R;US) 


Performance 
— it and evaluation of a fallout collector, 10:28666 
SAN ONOFRE-1 REACTOR 
San Clemente, California, USA 
Reactor Safety 
Integrated plant safety assessment, Systematic Evaluation 
Program. San Onofre Nuclear Generating Station, Unit 1 
(Docket No. 50-206). Draft report, 10:27579 (R;US) 
SANDIA LABORATORIES 
Radiation M: 
1984 environmental monitoring report, Sandia National 
Laboratories, Albuquerque, New Mexico, 10:28740 (R;US) 
SANDSTONES 


TGAS: the Tight Gas Analysis System. Volume One. 
Overview, 10:26798 (R;US) 
TGAS: the Tight Gas Analysis System. Volume Two. 
Methodology. Final report, 10:26799 (R;US) 
TGAS: the Tight Gas Analysis System. Volume Three. System 
implementation. Final report, 10:26796 (R;US) 
TGAS: the Tight Gas Analysis System. Volume Four. User's 
guide. Final report, 10:26797 (R;US) 
Physical Properties 
Pattern recognition and tomography using crosswell acoustic 
data, 10:26800 (R;US) 
Sonic Logging 
Pattern recognition and tomography using crosswell acoustic 
data, 10:26800 (R;US) 


Pattern recognition and tomography using crosswell acoustic 
data, 10:26800 (R;US) 
SANITARY LANDFILLS 
Environmental Impacts 
Draft Environmental Impact Statement for the proposed 
resource recovery program at the Brooklyn Navy Yard. 
Volume I. Technical appendices. Appendix A, 10:28769 
(R;US) 
Leachates 
Analysis of leachate production in closed hazardous waste 
landfills, 10:28729 (R;US) 
SATELLITES 
See also MOON 
Dosemeters 
Fabricate, calibrate, and test a dosimeter for integration into 
the CRRES (Combined Release and Radiation Effects 
Satellite). Scientific report No. 1, 1 September-31 August 
1982, 10:28577 (R;US) 
Power Supplies 
Ordered carbon metal alloys for extraterrestrial power 
Interim report, April 1983-April 1984, 10:28003 3 (RUS) 
SATURNE 
Beam Injection 
First heavy ion acceleration in SATURNE at 1 GeV/Amu 
using the CRYEBIS-RFQ preinjector hyperion II, 10:28370 


Heavy ion sources at Saturne, 10:28511 (RA;DE) 
Heavy Ion Accelerators 
First heavy ion acceleration in SATURNE at 1 GeV/Amu 
using the CRYEBIS-RFQ preinjector hyperion II, 10:28370 
;DE) 


(RA;D 
SAVANNAH RIVER PLANT 
Risk Assessment 
Application of probabilistic risk assessment to reprocessing, 
10:26958 (RA;US) 





Savannah River Laboratory data banks for risk assessment, 
10:26957 (RA;US) 


Savannah River Laboratory data banks for risk assessment, 
10:26957 (RA;US) 
SAVANNAH RIVER PLANT L REACTOR 
See L REACTOR 


Burn-up cross sections of ®*Cr, °*Fe, ©Zn, *Rb, ‘Ru, 
10:26979 (R;US) 
SCANDIUM FLUORIDES 
Vapor Pressure 
Vapour pressure of americium(III) chloride, 10:28241 (R;DE;In 


German) 
SCHOOL BUILDINGS 
Passive Solar Heating Systems 
[Passive solar heating, Washington Heights Baptist Church]. 
Final report, 10:27263 (R;US) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOOLS 
See EDUCATIONAL FACILITIES 
SCHROEDINGER EQUATION 
Canonical Transformations 
Use of nonobjective canonical transformations in chemical 
physics, 10:29439 (R;FR) 
Inverse Scattering Problem 
Coloured solitons in stable medium, 10:29437 (R;SU;In 
Russian) 
Potential reconstruction from experimental data, 10:29417 
(R;SU) 
Nonlinear Problems 
Coloured solitons in stable medium, 10:29437 (R;SU;In 
Russian) 
Potentials 
Potential reconstruction from experimental data, 10:29417 
(R;SU) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
See also SOLID SCINTILLATION DETECTORS 
Shift 
Reduction of reabsorption effects in scintillators by employing 
solutes with large Stokes shifts, 10:28626 (P;US) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCOTLAND 
See UNITED KINGDOM 
SCREENING 
Radiation Hazards 
Radiation risk and benefit of mass radiophotography 
examinations in various population groups, 10:28797 
(RA;CS;In Czech) 


See FASTENERS 
SEA 
Radionuclide Migration 
Dispersal from deep ocean sources: physical and related 
scientific processes, 10:26946 (R;US) 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEALING MATERIALS 
Chemical Composition 
Salt repository seal materials: a synopsis of early cementitious 
materials development (BCT-1F and BCT-1FF grouts), 
10:26849 (R;US) 


Strength 
Salt repository seal materials: a synopsis of early cementitious 
materials development (BCT-1F and BCT-1FF grouts), 
10:26849 (R;US) 


Salt repository seal materials: a synopsis of early cementitious 
materials development (BCT-1F and BCT-1FF grouts), 
10:26849 (R;US) 
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Materials Testing 
Salt repository seal materials: a synopsis of early cementitious 
materials development (BCT-1F and BCT-1FF grouts), 
10:26849 (R;US) 
SEALS 
Cooling Systems 
Dynamics of a magnetic-fluid seal, 10:27818 (TA;US) 


Syn-fuel reciprocating charge pump improvement program. 
Quarterly report, April 1-June 30, 1983, 10:26599 (R;US) 
Production 
Sodium nitrate containing mixture for producing ceramic-glass- 
ceramic seal by microwave heating, 10:28148 (P;US) 
SEAWATER 


Geochemistry, 10:28932 (RA;US) 
Radionuclide Migration 

Distribution of six radionuclides between soluble and 
particulate phase at the sea-freshwater interface, 10:28754 
(R;FR;I. French) 

SEBACEOUS GLANDS 
See SKIN 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECURITY VIOLATIONS 
Adversaries 

Insider adversary study for the Office of Safeguards and 
Security: US Department of Energy. Final report, 10:26970 
(R;US) 

SEDIMENTS 
Activation Analysis 

Determination of trace elements in waters and sediments by 

neutron activation analysis, 10:28163 (RA;CS;In Czech) 
Environmental Transport 

New estimating procedures for surface runoff, sediment yield, 
and contaminant transport in Los Alamos County, New 
Mexico, 10:28737 (R;US) 

Sediment and nutrient export in runoff from burned and 
harvested pine watersheds in the South Carolina Piedmont, 
10:28752 (J;US) 

Subduction zone tectonic studies to develop concepts for the 
occurrence of sediment subduction (Phase I). Final technical 
report, 10:28918 (R;US) 

Quantitative Chemical Analysis 

Analysis of sediments and soils for chemical contamination for 
the design of US Navy homeport facility at East Waterway 
of Everett Harbor, Washington. Final report, 10:28763 
(R;US) 

Radionuclide Migration 

Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 

SEEDS 
Drying 

Determining the feasibility of utilizing Iowa coal in rural grain 

drying operations. Final report, 10:27961 (R;US) 
SEGREGATION 
Partial Differential Equations 

Use of the Burton-Prim-Slichter equation at high growth rates, 

10:27081 (RA;US) 
SEISMIC NOISE 
Monitoring 
Measures for preventing rock bursts in coal seams, 10:28917 
(R;DE;In German) 
SEISMIC SOURCES 
Hydraulic powered seismic energy source, 10:26688 (R;AU) 
Ss 
Emission Spectroscopy 

Preparation of immission dust samples for the analysis of toxic 
substances in dust by atomic emission spectroscopy with 
inductively coupled plasma, 10:28700 (R;DE;In German) 

SELENIUM 75 
Excretion 

Investigation levels of radioisotopes in the body and in urine 
following inhalation of radioactive materials. Consequences 
of the 1977 ICRP recommendations, 10:28877 (RA;IL) 
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Tissue Distribution 
Investigation levels of radioisotopes in the body and in urine 
following inhalation of radioactive materials. Consequences 
of the 1977 ICRP recommendations, 10:28877 (RAG IL) 
SELENIUM HYDRIDES 
Ton-Molecule Collisions 
Density dependent resonance behaviour of a perturbed gamma- 
gamma directional correlation in a magnetic field, 10:29260 
(R;DE;In German) 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 


See also CDTE SEMICONDUCTOR DETECTORS 
SI SEMICONDUCTOR DETECTORS 
Noise 


Study of 1/f noise in solids. Final report, 16 June 1983-31 July 
1984, 10:28328 (R:US) 
SEMICONDUCTOR DEVICES 


See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR RESISTORS 
SEMICONDUCTOR STORAGE DEVICES 
THYRISTORS 
TRANSISTORS 


Solid state radiative heat pump, 10:27872 (P;US) 
Burnout 
Review of the physics and response models for burnout of 
semiconductor devices. Final report, 10:28341 (R;US) 
MIM Junctions 
Superconducting quasi-particle mixers for moderate power 
levels using refractory metals. Report for September 1983- 
September 1984, 10:28260 (R;US) 
Noise 
Study of 1/f noise in solids. Final report, 16 June 1983-31 July 
1984, 10:28328 (R;US) 
Physical Radiation Effects 
Physical mechanisms contributing to device "REBOUND", 
10:28636 (J;US) 
Surface Treatments 
Electron beam enhanced surface modification for making 
highly resolved structures, 10:28343 (P;US) 
SEMICONDUCTOR DIODES 
See also PHOTODIODES 
Ratemeters 


Semiconductor radiation detector for measuring dose rates in 
large radionuclide radiation sources, 10:28604 (RA;CS;In 
Czech) 

SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
Band Theory 

Interaction of electrons with polar-optical phonons in two- and 
three-dimensional electron systems, 10:29385 (R;AT;In 
German) 

Chemical Vapor 

Photochemical vapor deposition of amorphous silicon and 
related amorphous semiconductors for solar cells, 10:27157 
(RA;US) 

Coordinated Research Programs 
Consortium program for the study of boron-rich borides, 
10:28139 (R;US) 
Electrical Properties 
Electronic phenomena near semiconductor grain boundaries, 
10:29388 (R;US) 
Grain Boundaries 
Electronic phenomena near semiconductor grain boundaries, 
10:29388 (R;US) 
Ground States 
Shallow-deep instability of impurity level in semiconductors, 
10:28124 (R;IT) 


Shallow-deep instability of impurity level in semiconductors, 
10:28124 (R;IT) 


Shallow-deep instability of impurity level in semiconductors, 
10:28124 (R;IT) 
Ion Implantation 
Materials analysis by ion backscattering and channeling. 
Materials modification by ion irradiation and 
implementation, 10:28038 (R;DE) 


SEQUOYAH-2 REACTOR 
Electrical Equipment 


Microanalysis 


Z-contrast imaging and electron channeling analysis of dopants 


in semiconductors, 10:28116 (R;US) 
Research Programs 
Investigation of a-Si and related amorphous semiconductors as 
materials for solar energy conversion, 10:27165 (RA;US) 
Thermal Conductivity 
High temperature thermoelectric energy conversion, 10:27820 


Consortium program for the study of boron-rich borides, 
10:28139 (R;US) 
SEMICONDUCTOR RESISTORS 
Electric Conductivity 
Laser fabrication of electrodes on zinc oxide varistors, 
10:28342 (J;US) 
Electrodes 
Laser fabrication of electrodes on zinc oxide varistors, 
10:28342 (J;US) 
Laser-Radiation Heating 
Laser fabrication of electrodes on zinc oxide varistors, 
10:28342 (J;US) 
Research Programs 
ete amorphous metals, metal oxide 
varistors, high-power semiconductors and superconducting 
generators, 10:28338 (R;US) 
SEMICONDUCTOR STORAGE DEVICES 
Simulation 
Circuit approaches to increasing SRAM performance in total 
dose environments, 10:28629 (R;US) 
Transient radiation upset simulations of CMOS memory 
circuits, 10:28637 (J;US) 
Physical Radiation Effects 
Analysis of transient radiation upset in a 16K SRAM, 10:28630 
(R;US) 
Single event upset rate estimates for a 16-K CMOS SRAM, 
10:28627 (R;US) 
Transient radiation upset simulations of CMOS memory 
circuits, 10:28637 (J;US) 
Radiation Hardening 
Circuit approaches to increasing SRAM performance in total 
dose environments, 10:28629 (R;US) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SEPTUM MAGNETS 


Comparison of calculated and measured results for the cooling 
of a prototype single turn of the second septum magnet 
(SPM2) in the SSC, 10:28562 (R;ZA) 

Specifications 
Design considerations for the second septum magnet (SPM2) 
of the separated sector cyclotron (SSC), 10:28564 (R;ZA) 

SEQUOYAH NUCLEAR POWER PLANT UNIT-1 

See SEQUOYAH-1 REACTOR 
SEQUOYAH NUCLEAR POWER PLANT UNIT-2 

See SEQUOYAH-2 REACTOR 
SEQUOYAH-1 REACTOR 

Daisy, Tennessee, USA 
Electrical Equipment 
Survivability of essential equipment at the Sequoyah Nuclear 
Plant for hydrogen burn temperatures, 10:27517 (RA;US) 
Reactor Cores 
In-core coolant flow monitoring of pressurized water reactors 
using temperature and neutron noise, 10:27648 (RA;US) 
Noise 


In-core coolant flow monitoring of water reactors 
using temperature and neutron noise, 10:27648 (RA;US) 
Reactor Safety 
Survivability of essential equipment at the Sequoyah Nuclear 
Plant for hydrogen burn temperatures, 10:27517 (RA;US) 
SEQUOYAH-2 REACTOR 
Daisy, Tennessee, USA 
Electrical Equipment 
Survivability of essential equipment at the Sequoyah Nuclear 
Plant for hydrogen burn temperatures, 10:27517 (RA;US) 





SEQUOYAH-2 REACTOR 
_ Reactor Safety 


Reactor Safety 
Survivability of essential equipment at the Sequoyah Nuclear 
Plant for hydrogen burn temperatures, 10:27517 (RA;US) 
SERI 
See SOLAR ENERGY RESEARCH INSTITUTE 
IN 


Operation regimes of U-70 synchrotron intense proton beam 
rebunching station, 10:28552 (R;SU;In Russian) 
SHALE OIL 
Fractionation 
Separation of aromatic hydrocarbons using bonded-phase 
charge-transfer liquid chromatography (Distillates), 10:28175 
GJ;US) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS 
Structural forms; for electron shells in atoms use ELECTRONIC 
STRUCTURE. 


Deformation 
Appraisal of allowable loads by simplified rules, 10:27465 
(R;FR) 


Design against elasto plastic buckling of shells proposition of a 
methodology, 10:27468 (R;FR) 

Experimental and analytical study on buckling of fluid - 
coupled structures during a seismic load, 10:27466 (R;FR) 

SHIELDING 
Calculations 

TRIPOLI-2; neutron gamma coupling - applications to 

shielding benchmarks and designs, 10:29360 (BA;JP) 
Computer Codes 


TRIPOLI-2; neutron gamma coupling - applications to 
shielding benchmarks and designs, 10:29360 (BA;JP) 


Shield design for next-generation, low-neutron-fluence, 
eemeeens tokamaks, 10:29532 (R;US) 


Status of acces cross-section data for shielding 
applications, 10:29362 (BA;JP) 
Monte Carlo Method 
TRIPOLI-2; neutron gamma coupling - applications to 
shielding benchmarks and designs, 10:29360 (BA;JP) 
Nuclear Data Collections 
Status of multigroup cross-section data for shielding 
applications, 10:29362 (BA;JP) 
SHIELDING MATERIALS 
Neutron 
Effect of neutron source spectrum on optimal shield 
composition and performance, 10:29349 (RA;IL) 


Effect of neutron source spectrum on optimal shield 
composition and performance, 10:29349 (RA;IL) 


Effect of neutron source spectrum on optimal shield 
composition and performance, 10:29349 (RA;IL) 
SHIFT PROCESSES 


Studies in chemical and electrochemical coal conversion. 
Technical progress reports, August 1, 1984-October 31, 1984; 
November 1, 1984-January 30, 1985, 10:28213 (R;US) 


See also TANKER SHIPS 
Boiler Fuels 
Initial assessment of coal-fired ship operations. Final report, 
10:26745 (R;US) 


THI (ishikawajima-Harima Heavy Industries) Engineering 
Review, Vol. 17, No. 2, Serial No. 50, April 1984. Quarterly 
report, 10:27373 (R;JP) 

Fuel Cell Power Plants 

Development of marine rated phosphoric acid fuel cells. SBIR 
(Small Business Innovation Research) Phase 1 report. Report 
for February-October 1984, 10:27839 (R;US) 

Propulsion 

Initial assessment of coal-fired ship operations. Final report, 

10:26745 (R;US) 
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SHOCK TUBES 
Blast Effects 
Environmental airblast around large shock tubes, 10:28259 
(R;US) 
Environmental Impacts 
Environmental airblast around large shock tubes, 10:28259 
(R;US) 
SHOCK WAVES 
Two-Dimensional Calculations 
Two-dimensional simulation of instability growth due to 
shocks, 10:29045 (R;US) 
SHORT CIRCUITS 
See ELECTRICAL FAULTS 
SHOWER COUNTERS 
Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers. 
CDF electromagnetic shower counters, 10:28487 (RA;XC) 
Detectors for rare events, 10:28589 (R;CH) 
Large detectors for hadron colliders: experience and future, 
10:28588 (R;CH) 
Energy Resolution 
Energy resolution and longitudinal shower development in a 
Si/W electromagnetic calorimeter, 10:28491 (R;CH) 
Mass Resolution 
Transverse energy physics with the CDF calorimeter, 10:28581 
(RA;XC) 
Particle Discrimination 
ARGUS electron-photon calorimeter. Pt. 3, 10:28592 (R;DE) 
Performance 
Energy resolution and longitudinal shower development in a 
Si/W electromagnetic calorimeter, 10:28491 (R;CH) 
Transverse energy physics with the CDF calorimeter, 10:28581 
(RA;XC) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SI SEMICONDUCTOR DETECTORS 
Physical Radiation Effects 
Identification of heavy ion reaction products far from the beta- 
stability line, 10:28608 (RA;JP;In Japanese) 
SIALON 


See ALUMINIUM OXIDES 
SILICON NITRIDES 


SIDERITE 
Catalytic Effects 
Advanced research in coal gasification process modification 
technology: catalytic cracking of aromatic hydrocarbons. 
First quarterly technical report, 1 October-31 December 
1984, 10:26572 (R;US) 
SIGNALS 
Data Processing 
SIG: a general-purpose signal processing program. User's 
manual. Revision 1, 10:28339 (R;US) 
SILANES 
Monosilane and disilane: 1984 status report, 10:27184 (R;US) 


Monosilane and disilane: 1984 status report, 10:27178 (RA;US) 
Nuclear Magnetic Resonance 
Nuclear magnetic resonance studies of amorphous silicon 
hydrides: proton spin dynamics, 10:28186 (R;US) 
Production 
Monosilane and disilane: 1984 status report, 10:27178 (RA;US) 
Pyrolysis 
Octakis(trimethylsilyl)cyclotetrasilane. A stable cyclotetrasilane 
from a silylene precursor, 10:28226 (J;US) 
SILICA 
Sorptive Properties 
Gas-surface study of contaminant reactions in combustion. 
Covering the period: September 26, 1983-September 26, 
1984, 10:26659 (R;US) 
SILICEOUS ROCK 
See SANDSTONES 
SILICON 


Nonequilibrium crystal growth during laser annealing of 
silicon, 10:27097 (RA;US) 
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Method and apparatus for casting conductive and semi- 
conductive materials, 10:28151 (P;US) 
Chemical Reaction Kinetics 
Interaction of H2O with Si(111) and (100) Critical conditions 
for the growth of SiOz, 10:28146 (J;US) 
Chemical Vapor Deposition 
Photochemical vapor deposition of amorphous silicon and 
related amorphous semiconductors for solar cells, 10:27157 
(RA;US) 


Ion cluster beam deposition research, 10:28134 (R;US) 


Neutron radiation influence on microcracks in silicon 
monocrystals, 10:28129 (RA;SU;In Russian) 
Creep 
Effect of creep on the residual stresses generated during silicon 
sheet growth, 10:27092 (RA;US) 
Crystal Defects 
Defects in high speed growth of EFG silicon ribbon, 10:27100 
(RA;US) 
Crystal Growth 
Aerosol reactor for silicon processing, 10:28136 (R;US) 
Apparatus and method for the horizontal, crucible-free growth 
of silicon sheet crystals, 10:28149 (P;US) 
High-frequency furnace. Final technical report, 10:27072 
(R;US) 
High-speed growth of silicon crystals: flat-plate solar array 
perspective, 10:27074 (RA;US) 
Is there a speed limit (Fundamental limit to the rate of silicon 
crystal growth), 10:27075 (RA;US) 
Maximization of growth rates during Czochralski pulling, 
10:27104 (RA;US) 
Semicrystalline casting process development and verification, 
10:27144 (R;US) 
Silicon foils grown by interface-controlled crystallisation, 
10:27086 (RA;US) 
Crystal Growth Methods 
S-Web technique for high-speed growth of Si sheets, 10:27087 
(RA;US) 
Crystal Structure 
Structural characterization of solar silicon, 10:27098 (RA;US) 
Structure and optical properties of amorphous 
silicon/amorphous germanium multilayer structures, 
10:27158 (RA;US) 


Crystallization of silicon ribbons, 10:27077 (RA;US) 
Czochralski Method 
Overview of bulk silicon crystal growth, 10:27076 (RA;US) 


Improved analysis of the thermal buckling of silicon sheet, 
10:27091 (RA;US) 
Deposition 
Diagnostics of a glow discharge used to produce hydrogenated 
amorphous silicon films, 10:27161 (RA;US) 
Dual-chamber plasma deposition of A-Si:H solar cells at high 
rates using disilane, 10:27068 (R;US) 
Glow discharge deposition at high rates using disilane, 
10:27159 (RA;US) 
In-house amorphous silicon materials and device research, 
10:27160 (RA;US) 
JPL/SERI large scale amorphous silicon deposition, 10:27162 
(RA;US) 
Optical emission and mass spectrometric studies of plasma 
deposition, 10:27196 (J;NL) 
Dislocations 
Edge stabilized ribbon (ESR); stress, dislocation density and 
electronic performance, 10:27088 (RA;US) 
Electrical Properties 
Edge stabilized ribbon (ESR); stress, dislocation density and 
electronic performance, 10:27088 (RA;US) 
Electrical and structural characterization of web dendrite 
crystals, 10:27101 (RA;US) 
Investigation of structural and electrical properties of low- 
angle silicon sheet, 10:28135 (R;US) 


SILICON 
Physical Radiation Effects 


Electron Channeling 
Radiation of 10 GeV electrons in silicon monocrystal during 
axial channeling, 10:28131 (R;SU;In Russian) 
Structure 


Structural and electronic studies of defects in amorphous 
silicon, 10:27167 (RA;US) 
Emission Spectroscopy 
Direct determination of metals in organic matrices by 
inductively coupled plasma-atomic emission spectrometry 
(ICP-AES), 10:28205 (R;US) 
Impurities 
Cryogenic laser calorimetry for impurity analysis. Final 
September 6, 1983-December 1, 1984, 10:27107 (R;US) 
tion of impurities in directionally solidified silicon, 
10:27105 (RA;US) 
Laser Beam Machining 
High speed crystal growth by Q-switched laser melting, 
10:27095 (RA;US) 
Nonequilibrium crystal growth during laser annealing of 
silicon, 10:27097 (RA;US) 
Laser Spectroscopy 
Cryogenic laser calorimetry for impurity analysis. Final report, 
September 6, 1983-December 1, 1984, 10:27107 (R;US) 
Magneto-Thermal Effects 
Effect of metal-nonmetal transition on the low-temperature 
magnetothermal conductivity of boron doped silicon, 
10:28123 (R;IT) 


Electrochemical production of silicon, 10:27145 (R;US) 
Materials Testing 
High-speed characterization technique for solar silicon, 
10:27099 (RA;US) 
Overview of characterization techniques for high speed crystal 
growth, 10:27078 (RA;US) 
Measuring Methods 
Amorphous Silicon Measurements Task Force, 10:27163 
(RA;US) 


Microstructure 

Effects of non-equilibrium solidification on the material 
properties of brick silicon for photovoltaics, 10:27106 
(RA;US) 

Electrical and structural characterization of web dendrite 
crystals, 10:27101 (RA;US) 

Morphology 

Orientation and morphology effects in rapid silicon sheet 

solidification, 10:27085 (RA;US) 

Optical Properties 

Investigations of the origins of metastable light-induced 
changes in hydrogenated amorphous silicon, 10:27179 
(RA;US) 

Structure and optical properties of amorphous 
silicon/amorphous germanium multilayer structures, 
10:27158 (RA;US) 

Orientation 

Orientation and morphology effects in rapid silicon sheet 

solidification, 10:27085 (RA;US) 
Oxidation 

Interaction of HzO with Si(111) and (100) Critical conditions 

for the growth of SiOz, 10:28146 (J;US) 
Photoconductivity 

Structural and electronic studies of defects in amorphous 
silicon, 10:27167 (RA;US) 

Systematic study of the Staebler-Wronski effect in 
hydrogenated amorphous silicon, 10:27155 (RA;US) 


Systematic study of the Staebler-Wronski effect in 
hydrogenated amorphous silicon, 10:27155 (RA;US) 


Research on amorphous silicon and related alloys at the 
University of Utah, 10:27156 (RA;US) 
Physical Radiation Effects 
In-situ observations of the development of heavy-ion damage 
in semiconductors, 10:28115 (R;US) 
Neutron radiation influence on microcracks in silicon 
monocrystals, 10:28129 (RA;SU;In Russian) 





SILICON 
Positron Channeling 


Positron Channeling 
Angular and energy distributions of ta emitted at 
relativistic positron channeling, 10:28130 (R;SU;In Russian) 


High-quality silicon films prepared by zone-melting 
recrystallization, 10:27096 (RA;US) 
Research Programs 


(RA;US) 
In-house 


10:27160 (RA;US) 
Investigation of a-Si and related semiconductors as 
materials for solar energy conversion, 10:27165 (RA;US) 
Research on amorphous silicon and related alloys at the 
University of Utah, 10:27156 (RA;US) 
Stresses 


Edge stabilized ribbon (ESR); stress, dislocation density and 
electronic performance, 10:27088 (RA;US) 

Effect of creep on the residual stresses generated during silicon 
sheet growth, 10:27092 (RA;US) 

Solidification 

Effects of non-equilibrium solidification on the material 
properties of brick silicon for photovoltaics, 10:27106 
(RA;US) 

Orientation and effects in rapid silicon sheet 
solidification, 10:27085 (RA;US) 


Spectroscopy 
Spectroscopic studies of a-Si:H, 10:27177 (RA;US) 
Stress Analysis 
Experimental aspects of the study of stress generating 
mechanisms in silicon sheet growth, 10:27093 (RA;US) 


Silicon Measurements Task Force, 10:27163 
silicon materials and device research, 


Stresses 
Control of thermal stress in dendritic web growth, 10:27094 


X-ray topographic methods and application to analysis of 
electronic materials, 10:27103 (RA;US) 
X-Ray Fluorescence Analysis 
X-ray topographic methods and application to analysis of 
electronic materials, 10:27103 (RA;US) 
High-quality silicon films prepared by zone-melting 
recrystallization, 10:27096 (RA;US) 
Overview of bulk silicon crystal growth, 10:27076 (RA;US) 


vestigation of the continuum decay of **Si through 
(2C,"*Cy) coincidence studies, 10:29244 (RA;DE) 
Resonance 


Charged particle decay of giant resonances following inelastic 

alpha scattering at 0°, 10:29246 (RA;DE) 
SILICON 28 TARGET 
Alpha Reactions 

Charged particle decay of giant resonances following inelastic 
alpha scattering at 0°, 10:29246 (RA;DE) 

Contributions of various breakup processes to the inclusive 
triton spectra at THETAsub(t) = 10° studied via the 
*®Si(a,tp) reaction at Esub(a) = 120 MeV, 10:29243 
(RA;DE) 

Carbon 12 Reactions 

Investigation of the continuum decay of 7*Si through 

(22C, Cy) coincidence studies, 10:29244 (RA;DE) 


Energetic protons at large angles in coincidence with y rays, 
10:29242 (RA;DE) 
SILICON ALLOYS 


Crystal Defects 
ion of dangling bond defects in a-Si,Ge alloys, 
10:27164 (RA;US) 


ion of dangling bond defects in a-Si,Ge alloys, 
10:27164 (RA;US) 
Properties 


Amorphous silicon based alloy research, 10:27166 (RA;US) 
’ Physical Radiation Effects 
Mechanism and kinetics of radiation-induced segregation in Ni- 
Si alloys, 10:28081 (BA;JP) 
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Research Programs 
Amorphous silicon based alloy research, 10:27166 (RA;US) 
SILICON CARBIDES 
Chemical Vapor Deposition 
Dispersion toughened ceramic composites and method for 
making same, 10:28104 (P;US) 
Silicon-alloyed p’ nm coatings for fertile HTGR 


yrocarbo: 
particles, 10:27420 (BA;US) 
Hardening 


Dispersion toughened ceramic composites and method for 
making same, 10:28104 (P;US) 
Fracture Properties 
Microstructure and mechanical properties of ion-implanted 
ceramics, 10:28095 (BA;US) 
Hardness 
Microstructure and mechanical properties of ion-implanted 
ceramics, 10:28095 (BA;US) 
Microstructure 
Microstructure and mechanical properties of ion-implanted 
ceramics, 10:28095 (BA;US) 
SILICON CHLORIDES 
Photoionization 
Chemical physics, 10:28046 (RA;US) 
Resonance 


Chemical physics, 10:28046 (RA;US) 
SILICON COMPOUNDS 
See also SILANES, SILOXANES and SILICONES. 


See also SILANES 
SILICON CARBIDES 
SILICON CHLORIDES 
SILICON NITRIDES 
SILICON OXIDES 
SILICON SULFIDES 


Synthesis of (trimethylsilyl)- and 
(trimethylgermy)])allylphosphine, 10:28190 (J;US) 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES 
Chemical Vapor Deposition 
Investigation of silicon surface passivation by silicon nitride 
deposition, 10:27125 (R;US) 


Relationship between densification and high temperature 
mechanical properties of HIPed silicon nitride, 10:28096 
(BA;US) 

Hot Pressing 

Relationship between densification and high temperature 
mechanical properties of HIPed silicon nitride, 10:28096 
(BA;US) 

Phase Studies 

Shock-induced modification of inorganic powders, 10:28097 

(BA;US) 


High-temperature chemistry and thermodynamics of structural 
materials, 10:28092 (RA;US) 
SILICON OXIDES 


See also QUARTZ 
SILICA 


Interaction of HzO with Si(111) and (100) Critical conditions 
for the growth of SiO2, 10:28146 (J;US) 
SILICON SEMICONDUCTOR DETECTORS 
See SI SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 
Carrier Lifetime 
Development and analysis of silicon solar cells near 20% 
efficiency, 10:27126 (R;US) 


Process research of non-Cz silicon material, 10:27134 (R;US) 
Crystal Growth 

Stress studies in EFG, 10:27141 (R;US) 
Crystal Growth Methods 

Miniworkshop on effects of stress and strain in high-speed- 

grown silicon ribbons, 10:27140 (R;US) 

Design 

Efficiency estimation and sensitivity modeling, 10:27123 (R;US) 
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High-efficiency silicon solar cell research, 10:27121 (R;US) 

High-efficiency solar-cell design modeling, 10:27122 (R;US) 

Low-cost high-performance silicon concentrator cells, 10:27154 
(R;US) 

Material models and device structures for GaAs solar cells, 
introduction, 10:27116 (R;US) 


Development and analysis of silicon solar cells near 20% 
efficiency, 10:27126 (R;US) 

Efficiency estimation and sensitivity modeling, 10:27123 (R;US) 

High-efficiency silicon solar cell research, 10:27121 (R;US) 

MBE growth for high-efficiency silicon solar cells, 10:27124 
(R;US) 


Fabrication 


Amorphous metallic layers in Si metallization systems, 
10:27136 (R;US) 

Amorphous silicon photovoltaic devices prepared by chemical 
and photochemical deposition from higher order silanes, 
10:27174 (RA;US) 

CVD amorphous silicon solar cells, 10:27175 (RA;US) 

Development of high-efficiency solar cells on silicon web. 
Fourth quarterly progress report, January-March 1985, 
10:27108 (R;US) 

Diagnostics of a glow discharge used to produce hydrogenated 
amorphous silicon films, 10:27161 (RA;US) 

Dual-chamber plasma deposition of A-Si:H solar cells at high 
rates using disilane, 10:27068 (R;US) 

Electrochemical production of silicon, 10:27145 (R;US) 

Evaluation of the ion implantation process for production of 
solar cells from silicon sheet materials, 10:27138 (R;US) 

Glow discharge deposition at high rates using disilane, 
10:27159 (RA;US) 

In-house amorphous silicon materials and device research, 
10:27160 (RA;US) 

Investigation of silicon surface passivation by silicon nitride 
deposition, 10:27125 (R;US) 

Ion cluster beam deposition research, 10:28134 (R;US) 

JPL/SERI large scale amorphous silicon deposition, 10:27162 
(RA;US) 

Large scale, flexible a-Si:H PIN solar cells, 10:27172 (RA;US) 

Low-cost high-performance silicon concentrator cells, 10:27154 
(R;US) 

Photochemical vapor deposition of amorphous silicon and 
related amorphous semiconductors for solar cells, 10:27157 
(RA;US) 

Process research of non-Cz silicon material, 10:27134 (R;US) 

Process Research On Polycrystalline Silicon Material 
(PROPSM), 10:27135 (R;US) 

Research on high-efficiency single-junction monolithic thin- 
film amorphous silicon solar cells. Semiannual report 1 
February 1984-31 July 1984, 10:27185 (R;US) 

Semicrystalline casting process development and verification, 
10:27144 (R;US) 

Silicon-sheet surface studies, 10:27143 (R;US) 

SOLEMS: a French adventure in amorphous silicon 
photovoltaics (some original solutions to non-original 
problems), 10:27171 (RA;US) 

Studies of chemical vapor deposition of amorphous silicon and 
transparent electrodes for solar cells, 10:27176 (RA;US) 

Ion Implantation 

Production of solar cells on the basis of low cost silicon by 
application of ion implantation and light-induced transient 
heating, 10:27109 (R;DK) 


Materials 


GaAs material properties and models, 10:27117 (R;US 

Investigations of the origins of metastable light-induced 
changes in hydrogenated amorphous silicon, 10:27179 
(RA;US) 

Monosilane and disilane: 1984 status report, 10:27178 (RA;US) 

Spectroscopic studies of a-Si:H, 10:27177 (RA;US) 

Studies of chemical vapor deposition of amorphous silicon and 
transparent electrodes for solar cells, 10:27176 (RA;US) 


Mathematical Models 


Development of high-efficiency solar cells on silicon web. 
Fourth quarterly progress report, January-March 1985, 
10:27108 (R;US) 


Performance 

Amorphous Silicon Measurements Task Force, 10:27163 
(RA;US) 

GaAs material properties and models, 10:27117 (R;US) 

High-efficiency solar-cell design modeling, 10:27122 (R;US) 

Investigation of silicon surface passivation by silicon nitride 
deposition, 10:27125 (R;US) 

MBE growth for high-efficiency silicon solar cells, 10:27124 
(R;US) 

Process Research On Polycrystalline Silicon Material 
(PROPSM), 10:27135 (R;US) 

Tandem type amorphous solar cells developed by multi- 
chamber system for the deposition of amorphous materials, 
10:27169 (RA;US) 


Efficiency 
Research on high efficiency single-junction monolithic thin 
film amorphous silicon solar cells, 10:27173 (RA;US) 
Research Programs 
Research on high-efficiency, stacked, multi-junction amorphous 
silicon alloy thin-film solar cells, 10:27168 (RA;US) 
Research on high efficiency single-junction monolithic thin 
film amorphous silicon solar cells, 10:27173 (RA;US) 
SOLEMS: a French adventure in amorphous silicon 
photovoltaics (some original solutions to non-original 
problems), 10:27171 (RA;US) 
Spin-on Coating 
Polycrystalline silicon sheets for solar cells by the improved 
spinning method, 10:27084 (RA;US) 
Stability 
Tandem type amorphous solar cells developed by multi- 
chamber system for the deposition of amorphous materials, 
10:27169 (RA;US) 
Technology Assessment 
Photovoltaic working group report, 10:27115 (R;US) 
Trends in space photovoltaic technology, 10:27114 (R;US) 
Testing 
Development of high-efficiency solar cells on silicon web. 
Fourth quarterly progress report, January-March 1985, 
10:27108 (R;US) 
SILICON SULFIDES 
Synthesis 
High-temperature chemistry and thermodynamics of structural 
materials, 10:28092 (RA;US) 
SILVER 
Deposition 
Method of bonding silver to glass and mirrors produced 
according to this method, 10:27303 (P;US) 
Erosion 
Erosion tests of materials by energetic particle beams, 10:29533 
(R;US) 
Helium 3 Reactions 
Mass-asymmetric barriers from excitation functions for 
complex-fragment emission, 10:29273 (J;US) 
Photoionization 
Chemical physics, 10:28046 (RA;US) 
Resonance 
Chemical physics, 10:28046 (RA;US) 
SILVER 108 TARGET 
Carbon 12 Reactions 
1 GeV "°C heavy ion reaction. Study of projectile 
fragmentation and composite particle formation, 10:29236 
(R;FR;In French) 
SILVER CHLORIDES 
Quantitative Chemical Analysis 
Determination of low chloride values in Rocky Flats scrub 
alloy solutions and other complex matrices, 10:26835 (R;US) 
SIMS 
See MASS SPECTROSCOPY 
SIMULATORS (REACTOR) 
See REACTOR SIMULATORS 
SIN CYCLOTRON 
Includes the 590 MeV ring cyclotron and the two injector 
cyclotrons. 
Beam Injection 
Initial operation of the SIN 860 KeV Cockcroft-Walton pre- 
injector, 10:28398 (RA;DE) 





Rearrangement during sintering of two-dimensional arrays of 
spheres, 10:28041 (R;US) 
SITE SELECTION 
Cost Benefit Analysis 
Overview of safety and siting problems and solutions, 10:27555 
5IL) 


SITES (REACTOR) 
See REACTOR SITES 
SKELETON 
Delayed Radiation Effects 
Bone sarcoma cumulative tumor rates in patients injected with 
%4Ra, 10:28831 (RA;DE) 
Radionuclide Kinetics 


Argonne-Utah studies of “Ra endosteal surface dosimetry, 


different autoradiographic 
Lead-210 in human bone across Canada, 10:28865 (RA;DE) 
SKIN 
See also EPIDERMIS 


Neoplasms 
Tissue dose in fossil fuel exposure, 10:26758 (RA;US) 
SLAGS 


Deposition 
Cold metal wall feasibility demonstration in a short residence 
time entrained flow coal gasifier. Final report, 10:26562 
(R;US) 


Transport 
Further observations of wear on slurry system-components due 
to abrasion, 10:26717 (R;GB) 
Physical Properties 
Physical properties of Kraft Black Liquor. Interim report, 
“me II, 10:27953 (R;US) 


Tait ih tov: stabs tsi ibe: 10:26656 
(R;GB) 
Rheology of tetraphenylborate precipitate slurry, 10:26891 


— of steels in coal-solvent slurries, 10:28077 (BA;US) 
ear 
Further observations of wear on slurry system-components due 
to abrasion, 10:26717 (R;GB) 
SMALL BUSINESSES 
Directories 
Directory of women-owned businesses in high technology and 
energy-related fields, 10:29579 (R;US) 
SMALL INTESTINE 
Biomedical Radiography 
Duodenal x-ray diagnostics, 10:28791 (R;DE) 
HYDROELECTRIC POWER PLANTS 


Construction 
Low-head Hydroelectric Power Demonstration Project: City 
of Gonzales, Texas. Final technical and construction cost 
report (Utilization of old equipment), 10:27052 (R;US) 
Economic Analysis 
Solar energy ao village development, 10:27203 (J;US) 


Feasibility 
Small-hydropower it: the process, pitfalls, and 
experience. Volume 1. Feasibility studies summary and 
analysis, 10:27049 (R;US) 
Solar energy for village development, 10:27203 (J;US) 
See SUPERCONDUCTING MAGNETIC ENERGY STORAGE 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 
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SN METHOD 
See DISCRETE ORDINATE METHOD 
SNG 
See HIGH BTU GAS 
SODA ASH 
See SODIUM CARBONATES 
SODIUM 
Bee Lattices 
Stresses and elastic constants of i 
molecular dynamics, 10:28132 (R;US) 
Boiling 
Sodium boiling experiments in the THORS Facility, 10:27433 
G;NL) 
Emission Spectroscopy 
Characterization of steam cycle chemistry at Southern 
California Edison steam plants. Final report, 10:27369 
(R;US) 
Ton Exchange Chromatography 
Characterization of steam cycle chemistry at Southern 
California Edison steam plants. Final report, 10:27369 
(R;US) 


Photoionization of alkali and alkaline earth atoms: Na and Mg, 
10:28233 (R;US) 
Solvent Extraction 
Functionalized 13-crown-4, 14-crown-4, 15-crown-4, and 16- 
crown-4 compounds: synthesis and lithium ion complexation, 
10:28219 (J;US) 
Thermodynamic Molecular Model 
Stresses and elastic constants of crystalline sodium, from 
molecular dynamics, 10:28132 (R;US) 
SODIUM 22 


sodium, from 


Concentration 
Distribution of six radionuclides between soluble and 
particulate phase at the sea-freshwater interface, 10:28754 
(R;FR;In French) 
SODIUM CARBONATES 
Catalytic Effects 
Effects of inorganics and pore structure on char gasification 
kinetics. Final report, 10:26568 (R;US) 
SODIUM CHLORIDES 
Solvent Properties 
Picosecond studies of excited state proton transfer reactions, 
10:28214 (R;US) 


Properties 
Critical phenomena and thermodynamics of dilute aqueous 
sodium chloride to 823 K, 10:28194 (J;US) 


Critical phenomena and thermodynamics of dilute aqueous 
sodium chloride to 823 K, 10:28194 (J;US) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 


See also SODIUM CARBONATES 
SODIUM CHLORIDES 
SODIUM HYDROXIDES 
SODIUM OXIDES 
SODIUM SULFATES 


Binding Energy 
Gas-surface study of contaminant reactions in combustion. 
Covering the period: September 26, 1983-September 26, 
1984, 10:26659 (R;US) 


Gas-surface study of contaminant reactions in combustion. 
Covering the period: September 26, 1983-September 26, 
1984, 10:26659 (R;US) 

Measuring Instruments 

Ames Laboratory measurements of alkali levels in the Curtiss- 

Wright PFBC gas stream, 10:26743 (R;US) 
SODIUM HYDROXIDES 
Catalytic Effects 

Mechanism of the catalytic gasification and reactivity of 

graphite, 10:26619 (R;US) 
Volume 

Aqueous chemistry at high temperatures and pressures, 

10:28189 (RA;US) 
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SODIUM IODIDE DETECTORS 
See NAI DETECTORS 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM MINERALS 
See MINERALS 
SODIUM OXIDES 
Removal 
Chemical coal cleaning process and costs refinement for coal- 
water slurry manufacture. Monthly report, 10:26726 (R;US) 
SODIUM SULFATES 
Chemical Reaction Kinetics 
Aqueous chemistry at high temperatures and pressures, 
10:28189 (RA;US) 


Activity 

Aqueous chemistry at high temperatures and pressures, 

10:28189 (RA;US) 
SODIUM-SULFUR BATTERIES 
Economic Analysis 

Technical and economic assessments of electrochemical energy 

storage systems project: project report, 10:27362 (RA;US) 
Electrolytes 


Improved beta”-alumina electrolytes for advanced storage 
batteries. Final report, 10:27738 (R;US) 
Technology Assessment 
Technical and economic assessments of electrochemical energy 
storage systems project: project report, 10:27362 (RA;US) 
SOFT SOLDERING 
See SOLDERING 
SOILS 
Acid Neutralizing Capacity 
Effect of soil processes on the acidification of water by acid 
deposition, 10:28730 (J;US) 
Acidification 
Impact of nitrification on soil acidification and cation leaching 
in a red alder ecosystem, 10:28732 (J;US) 
Computerized Simulation 
Numerical modeling of subsurface communication, 10:28340 
(R;US) 
Decontamination 
Developing biological and chemical methods for 
environmental monitoring of DOE waste disposal and 
storage facilities. Progress report, November 1, 1984-March 
31, 1985, 10:26888 (R;US) 
Radiation 


Numerical modeling of subsurface communication, 10:28340 

(R;US) 
Erosion 

Predicted erosion and sediment delivery of fallout plutonium, 
10:28743 (J;US) 

Sediment and nutrient export in runoff from burned and 
harvested pine watersheds in the South Carolina Piedmont, 
10:28752 (J;US) 

Radioactivity 

Development of site-specific soil cleanup criteria: New 

Brunswick Laboratory, New Jersey site, 10:26948 (R;US) 
Radionuclide Migration 

1984 Environmental monitoring program report for Idaho 
National Engineering Laboratory Site, 10:28705 (R;US) 

Appendices to studies of cesium and strontium migration in 
unconsolidated Canadian geological materials, 10:28735 
(R;CA) 

Global environmental transport models for tritium, 10:28704 
(R;US) 

Methods for determining the transport of radioactive gases in 
the unsaturated zone, 10:26937 (RA;US) 


1984 Environmental monitoring program report for Idaho 
National Engineering Laboratory Site, 10:28705 (R;US) 
SOIL-STRUCTURE INTERACTIONS 
Codes 


Standard problems for structural computer codes, 10:27643 
(RA;US) 
Evaluated Data 
Standard problems for structural computer codes, 10:27643 
(RA;US) 


Experimental Data 
Standard problems for structural computer codes, 10:27643 
(RA;US) 
SOJA BEAN OIL 
See SOYBEAN OIL 
SOLAR ACTIVITY 
aie yd 


Setendidaetaiienh Dati sis ttt December 1984. Part 2 
(comprehensive reports). Data for June 1984, January 1982 
and miscellanea, 10:28986 (R;US) 

SOLAR AIR CONDITIONERS 
Design 


Evaporatively cooled chiller for solar air conditioning 
design and field test. Final report, 10:27244 (R;US) 


Evaporative Cooling 
Evaporatively cooled chiller for solar air 
design and field test. Final report, 10:27244 (R;US) 
Mathematical Models 
Solar-MEC Development Program. Project 61019 final report, 
September 1, 1977-March 9, 1982, 10:27243 (R;US) 
Performance Testing 
Evaporatively cooled chiller for solar air conditioning systems 
design and field test. Final report, 10:27244 (R;US) 
Solar-MEC Development Program. Project 61019 final report, 
September 1, 1977-March 9, 1982, 10:27243 (R;US) 
SOLAR AIR HEATERS 
Demonstration Programs 
Solar Window Heater Project. Final report, 10:27249 (R;US) 


Conversion of a swamp-cooler to solar air collector. Final 
technical report, 10:27262 (R;US) 
Performance Testing 
Solar Window Heater Project. Final report, 10:27249 (R;US) 
Retrofitting 
Demonstration of a south wall retrofit for solar 
heating. Final technical report, 10:27250 (R;US) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR BATTERY CHARGERS 
Electrical car using solar energy, 10:27993 (R;XE) 
SOLAR CELL ARRAYS 
See also SOLAR TRACKING SYSTEMS 
Insolation 
Annual energy spectrum for tracking arrays, 10:27150 (R;US) 
Temperature Distribution 
Thermal characterization of photovoltaic modules in natural 
environments, 10:27149 (R;US) 


Solid-state einai study of In-Sb liquid alloys, 
10:27192 (J;US) 
Cooling Systems 
Liquid cooled linear focus solar cell receiver, 10:27188 (P;US) 
Crystal Growth 
Advanced dendritic web growth development, 10:27142 
(R;US) 


Design 
Barriers to achieving high efficiency, 10:27152 (R;US) 
Encapsulation 


Encapsulation design analysis, 10:27127 (R;US) 
Polymer-metal interface bond stability, 10:27131 (R;US) 
Fabrication 
Laser-assisted solar-cell metallization processing, 10:27139 
(R;US) 
Photovoltaic solar devices, 10:27066 (R;DE;In German) 
Performance 


Analysis of optical and electrical performance of a TCP-coated 
solar cell, 10:27146 (R;US) 

Performance loss with shorted cells, 10:27147 (R;US) 

Summary of photovoltaic performance models, 10:27151 
(R;US) 





SOLAR CELLS 
Performance Testing 


Performance Testing 

Investigation of accelerated stress factors and 

failure/degradation mechanisms, 10:27148 (R;US) 

Reviews 

Photovoltaics technical information guide, 10:27183 (R;US) 
Thermal Analysis 

Encapsulation design analysis, 10:27127 (R;US) 

SOLAR COLLECTORS 


Computerized Simulation 
CEC solar energy modelling, 10:27269 (R;XE) 
Corrosion 


Atmospheric corrosion and ion of construction 
materials for solar collectors, 10:27290 (R;XE) 
Cost 
Solar device goes plastic, 10:27305 (J;GB) 
Fabrication 


solar collectors using recycled incinerator residue. 
Final report, 10:27287 (R;US) 
Materials 
Los Alamos optical materials reliability, maintainability, and 
exposure testing program. Status report, 10:27296 (R;US) 
Solar Absorbers 
Prototype solar collectors using recycled incinerator residue. 
Final report, 10:27287 (R;US) 
Systems Analysis 
European Modelling Group for SHS and DHW, 10:27270 
(R;XE) 


Test Facilities 
Irish Solar Pilot Test Facility, 10:27288 (R;XE) 
Thermal Testing 
Prototype solar collectors using recycled incinerator residue. 
Final report, 10:27287 (R;US) 
SOLAR CONCENTRATORS 
Design 
Trends in concentrator, receiver, and storage development for 
terrestrial applications, i0:27297 (R;US) 
SOLAR COOLING SYSTEMS 


See also PASSIVE SOLAR COOLING SYSTEMS 
SOLAR AIR CONDITIONERS 
SOLAR REFRIGERATORS 


Absorption Refrigeration Cycle 
High performance solar collector for small cooling facilities, 
10:27294 (R;XE) 
Commercialization 
Survey on commercialization of and operating experience with 
solar heating and cooling systems and components, Subtask 
C, 10:27281 (R;US) 
Desiccants 
Advances in open-cycle solid desiccant cooling, 10:27282 
(R;US) 
Research Programs 
Summary of solar energy R and D projects, Subtask A, 
10:27279 (R;US) 
Survey and review of national R,D and D plans, Subtask B, 
10:27280 (R;US) 


High performance solar collector for small cooling facilities, 
10:27294 (R;XE) 
SOLAR CORONA 
Heating 
Heating in the solar mantle, 10:28955 (R;IT) 
SOLAR DRYERS 
Performance Testing 
Prototype testing of a solar dryer of granular materials, 
10:27259 (R;US) 
SOLAR ENERGY 


Solar Energy Update: a current awareness journal, 10:27055 
GUS) 


Solar energy education. Renewable energy activities for 
general science, 10:27054 (R;US) 
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Research Programs 
Solar Energy R and D Programme, 10:27801 (R;XE) 
Resource Development 
Solar energy for village development, 10:27203 (J;US) 
SOLAR ENERGY CONVERSION 
Production of hydrogen from solar sources, 10:26986 (RA;US) 
Cells 


Materials aspects of photoelectrochemical energy conversion, 
10:27189 (J;GB) 
SOLAR ENERGY RESEARCH INSTITUTE 
Research Programs 
Perspectives on the SERI alcohol fuels program, 10:27035 
(J;US) 
SOLAR EQUIPMENT 
See also PHOTOELECTROCHEMICAL CELLS 
PHOTOVOLTAIC POWER SUPPLIES 
SOLAR BATTERY CHARGERS 
SOLAR CELL ARRAYS 
SOLAR CELLS 
SOLAR COLLECTORS 
SOLAR CONCENTRATORS 
SOLAR COOLING SYSTEMS 
SOLAR DRYERS 
SOLAR HEATING SYSTEMS 
SOLAR KILNS 
SOLAR WATER HEATERS 
SOLAR WATER PUMPS 


Test Facilities 
German solar pilot test facility. Construction and performance 
of solar systems, 10:27293 (R;XE) 
SOLAR FLARES 
Solar-geophysical data number 484, December 1984. Part 2 
(comprehensive reports). Data for June 1984, January 1982 
and miscellanea, 10:28986 (R;US) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
Commercialization 
Survey on commercialization of and operating experience with 
solar heating and cooling systems and components, Subtask 
C, 10:27281 (R;US) 


Application of appropriate technology to solar heating system 
design and construction, 10:27254 (R;US) 
Energy Consumption 
Combined solar heating - heat pump system in Naestved 
(Denmark), 10:27855 (R;DK;In Danish) 
Fabrication 
Space heating with silicon cell activated solar grids. Final 
technical report, 10:27258 (R;US) 
Heat Storage 
Modelling of thermal storage for solar heating systems. Vol. 1, 
10:27307 (R;XE) 
Test procedures of thermal energy storage systems for solar 
thermal applications. Final report, 10:27309 (R;DK) 


Solar water and space heating system for Northern Europe. 
Solar system case study, 10:27267 (R;DK) 
Performance Testing 
Space heating with silicon cell activated solar grids. Final 
technical report, 10:27258 (R;US) 
Research Programs 
Summary of solar energy R and D projects, Subtask A, 
10:27279 (R;US) 
Survey and review of national R,D and D plans, Subtask B, 
10:27280 (R;US) 
Silicon Solar Cells 
Space heating with silicon cell activated solar grids. Final 
technical report, 10:27258 (R;US) 
Sizing 
Application of appropriate technology to solar heating system 
design and construction, 10:27254 (R;US) 
Systems Analysis 
European Modelling Group for SHS and DHW, 10:27270 
(R;XE) 
Tax Credits 
New Mexico solar and wind energy tax credit impact 
assessment study. Final report, 10:27804 (R;US) 





2718 / ERA-10/15 


SOLAR KILNS 
Design 
High-temperature solar kiln - phase B. Application analysis 
solar kiln, 10:27225 (R;DE;In German) 
Pilot Plants 
High-temperature solar kiln - phase B. Application analysis 
solar kiln, 10:27225 (R;DE;In German) 
SOLAR MODELS 
See STAR MODELS 
SOLAR ONE POWER PLANT 
See BARSTOW SOLAR PILOT PLANT 
SOLAR PONDS 
Shallow solar ponds: economical water heaters for industry, 
10:27300 (RA;US) 


Summary of salt gradient solar pond research, 10:27217 (R;US) 
Fluid Mechanics 

Solar pond fluid dynamics and heat transfer, 10:27214 (R;US) 
Gels 


Demonstration of the solar gel pond. Technical report, 
February 1, 1980-January 31, 1981, 10:27298 (R;US) 
Development of a solar gel pond. Final report, 10:27299 
(R;US) 
Heat Transfer 
Solar pond fluid dynamics and heat transfer, 10:27214 (R;US) 
Materials 
Material selection consideration for solar ponds, 10:27211 
(R;US) 
Operation 
Summary of salt gradient solar pond research, 10:27217 (R;US) 
Performance 
Review of SERI solar pond work, 10:27277 (R;US) 
Performance Testing 
Demonstration of the solar gel pond. Technical report, 
February 1, 1980-January 31, 1981, 10:27298 (R;US) 
Research Programs 
Solar pond research at Argonne National Laboratory, 10:27216 
(R;US) 
Technology Assessment 
Solar pond overview, 10:27213 (R;US) 
Thermal Conductivity 
Spectrophotometric method of determining the transmission of 
solar energy in salt gradient solar ponds. Final Report, 
10:27210 (R;US) 
SOLAR POWER PLANTS 


See also OCEAN THERMAL POWER PLANTS 
SALINITY GRADIENT POWER PLANTS 
SOLAR THERMAL POWER PLANTS 


it 
Study of combined collective renewable power plants. Pt. 2. 
Description of supply units. Solar heating plants. Wind 
power plants. Heat pump systems. Biogas plants. Straw and 
wood-fueled systems. District heating. Heat storage. Power 
distribution. Control and management, 10:27969 (R;DK;In 
Danish) 
SOLAR PROCESS HEAT 
Parabolic Trough Collectors 
Parabolic trough solar collector plant on polar mounting for 
industrial thermal energy production (Modena - Italy), 
10:27291 (R;XE;In English and Italian) 
Thermochemical Processes 
Decomposition of sulfuric acid using solar thermal energy, 
10:27274 (R;US) 
SOLAR RADIATION 
Availability 
Frequency distributions of global radiation on horizontal 
surface for the region of the EC, 10:27063 (R;XE) 
Improvement of radiation network and an analysis of the 
components of global solar radiation on a vertical south- 
facing surface, 10:27059 (R;XE) 
Solar radiation data - statistical analysis and simulation models, 
10:27061 (R;XE) 
Mathematical Models 
Development of a simulation stochastic model of direct and 
global solar radiations with short time intervals. Application 
to Grenoble data, 10:27064 (R;FR;In French) 


Measuring Methods 

Determination of the global radiation and of cloudiness from 
satellite data, 10:27062 (R;XE) 

Improvement of radiation network and an analysis of the 
components of global solar radiation on a vertical south- 
facing surface, 10:27059 (R;XE) 

Resource Assessment 
Solar Energy Meteorological Research and Training Program: 
Region Four. Final report, 10:27056 (R;US) 
Variations 
10:27061 (R;XE) 
SOLAR RECEIVERS 
See also CAVITY RECEIVERS 
Design 

Trends in concentrator, receiver, and storage development for 

terrestrial applications, 10:27297 (R;US) 
Research Programs 
Solar Thermal Advanced Research Center annual technical 
progress report, January-December 1983, 10:27207 (R;US) 
SOLAR REFRIGERATORS 
Economic Analysis 
Solar energy for village development, 10:27203 (J;US) 
Feasibility Studies 
Solar energy for village development, 10:27203 (J;US) 
Refrigerants 
Determination of properties of zeolite/refrigerant combinations 
for solar refrigeration systems. Final report, 10:27264 (R;US) 
Zeolites 
Determination of properties of zeolite/refrigerant combinations 
for solar refrigeration systems. Final report, 10:27264 (R;US) 
SOLAR SEA POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
See also TOWER FOCUS POWER PLANTS 


Bibliographies 
Solar Thermal Energy Technology: a current awareness 
bulletin, 10:27222 (J;US) 


Design 
Analytical models, 10:27209 (R;US) 
Performance 
Analytical models, 10:27209 (R;US) 
Solar Concentrators 
Trends in concentrator, receiver, and storage development for 
terrestrial applications, 10:27297 (R;US) 
Solar Receivers 
Trends in concentrator, receiver, and storage development for 
terrestrial applications, 10:27297 (R;US) 


Department of Energy gear drive unit final prototype testing 
and design evaluation, 10:27285 (R;US) 
Testing 
Department of Energy gear drive unit final prototype testing 
and design evaluation, 10:27285 (R;US) 
SOLAR WATER HEATERS 
See also PASSIVE SOLAR WATER HEATERS 
Simulation 
CEC Modelling Group for solar heating systems and domestic 
hot water. Pt. 2, 10:27271 (R;XE) 
CEC solar energy modelling, 10:27269 (R;XE) 
Demonstration 


Operation manual: solar hot water preheat, Henry’s Lake State 
Park. Final technical report, 10:27245 (R;US) 
Power from the wind. Final report, 10:27248 (R;US) 


Stanhope solar energy project. Final report, 10:27256 (R;US) 
Flat Plate Collectors 
Solar water heating for apple packing plants. Final report, 
10:27251 (R;US) 
Mathematical Models 
Thermal performance testing and mathematically entities of 
integral collector storage solar hot water systems. Final 
report, 10:27278 (R;US) 





Operation manual: solar hot water preheat, Henry's Lake State 
Park. Final technical report, 10:27245 (R;US) 


Solar water heating system for Northern Europe. Solar system 
case study, 10:27266 (R;DK) 

Solar water and space heating system for Northern Europe. 
Solar system case study, 10:27267 (R;DK) 

Performance Testing 

Solar water heating for apple packing plants. Final report, 
10:27251 (R;US) 

Thermal performance testing and mathematically modeling of 
integral collector storage solar hot water systems. Final 
report, 10:27278 (R;US) 

Sensitivity Analysis 

CEC Modelling Group for solar heating systems and domestic 

hot water. Pt. 2, 10:27271 (R;XE) 
Solar Collectors 


Stanhope solar energy project. Final report, 10:27256 (R;US) 
Analysis 


European Modelling Group for SHS and DHW, 10:27270 
(R;XE) 

SOLAR WATER PUMPS 
Design 

Appropriate technology grant for the development of a self- 
sufficient AUTOSOL pumping device. Final report, 
10:27206 (R;US) 

Fabrication 

Appropriate technology grant for the development of a self- 
sufficient AUTOSOL pumping device. Final report, 
10:27206 (R;US) 

Performance Testing 

Appropriate technology grant for the development of a self- 
sufficient AUTOSOL pumping device. Final report, 
10:27206 (R;US) 

SOLAR WIND 

Polar rain: solar coronal electrons in the Earth's 
magnetosphere, 10:28997 (R;US) 

Solar-geophysical data number 484, December 1984. Part 2 
(comprehensive reports). Data for June 1984, January 1982 
and miscellanea, 10:28986 (R;US) 

Variations 
heric response to solar wind variations, 10:28995 


Examples of analysis of energetic systems using solar energy, 
10:27228 (R;FR;In French) 
SOLDERING 


Drag soldering process control. Final report, 10:28011 (R;US) 
Temperature Effects 
Drag soldering process control. Final report, 10:28011 (R;US) 
SOLID ELECTROLYTES 
Testing 
Improved beta"-alumina electrolytes for advanced storage 
batteries. Final report, 10:27738 (R;US) 
SOLID FUELS 
See also MIXED OXIDE FUELS 
Production 
U.S. DOE in-house coal preparation research in FY84, 
10:26734 (J;US) 
SOLID SCINTILLATION DETECTORS 


See also BGO DETECTORS 
NAI DETECTORS 


Response Functions 
Specific features of scintillator emission in intense pulsed 
neutron and gamma fields, 10:28598 (R;SU;In Russian) 
Uses 
Bismuth germanate scintillators: applications in nuclear 
safeguards and health physics, 10:28618 (R;US) 
SOLID WASTES 
See also MINERAL WASTES 
Chemical 
Characterization of utility low-volume wastes. Final report, 
10:28750 (R;US) 
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Waste Disposal 
[Great Plains Gasification Associates] quarterly environmental 
report, first quarter 1985, 10:26684 (R;US) 
SOLIDIFICATION 
Bench-Scale Experiments 
Waste form development/test, 10:26858 (RA;US) 
Mathematical Models 
Models of rapid solidification, 10:27082 (RA;US) 
SOLIDS 
Band Theory 
Quantitative results near the band edges of disordered systems, 
10:29389 (J;US) 
Bubble Growth 
Thermodynamics and the mechanism of the bubble growth in 
solids, 10:26827 (R;IN) 
Compton Effect 
Computer program for processing experimental Compton 
profile of solids and liquids, 10:29339 (R;IN) 
Computer Codes 
SANCHO: a finite element computer program for the 
quasistatic, large deformation, inelastic response of two- 
dimensional solids, 10:28258 (R;US) 
Electric Conductivity 
Conductivity in disordered systems, 10:29390 (J;US) 
Quantitative results near the band edges of disordered systems, 
10:29389 (J;US) 
SOLITONS 
Lectures on the soliton theory of nucleons, 10:29109 (R;FR) 
Trapping 
Propagation of sound in matter. Annual summary report No. 1, 
1 January-31 December 1984, 10:29029 (R;US) 
SOLUTES 
Environmental Transport 
Groundwater transport: handbook of mathematical models, 
10:28749 (R;US) 
SOLVENT EXTRACTION 
Bench-Scale Experiments 
Report on the results of research and development in 1983 of 
the Institut fuer Heisse Chemie, 10:26836 (R;DE;In German) 
Organic Solvents 
Solvent dissolving index: a method for solvent characterisation, 
10:26615 (RA;XE) 
SOLVENT-REFINED COAL PROCESS 
See SRC PROCESS 
SOLVENT-REFINING COAL PLANTS 


See COAL PREPARATION PLANTS 
SRC PROCESS 


SOMATIC CELLS 
See also NERVE CELLS 
Oncogenic Transformations 
Isolation and analysis of the 21q+ chromosome in the acute 
myelogenous leukemia 8;21 translocation: evidence that c- 
mos is not translocated, 10:28819 (J;US) 
SONIC MEASUREMENTS 
See ACOUSTIC MEASUREMENTS 
SOUND 
See SOUND WAVES 
SOUND WAVES 
Wave Propagation 
Propagation of sound in matter. Annual summary report No. 1, 
1 January-31 December 1984, 10:29029 (R;US) 
SOUTH AFRICA 
Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
SOUTH DAKOTA 
Radioactive Waste Facilities 
Low-level siting, Edgemont, South Dakota, 10:26883 (RA;US) 
SOUTH KOREA 
See REPUBLIC OF KOREA 
SOVIET UNION 
See USSR 
SOY OIL 
See SOYBEAN OIL 
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SOYBEAN OIL 
Cultivation Techniques 
Energy and economic analysis of vegetable oil production, 
10:27195 (BA;US) 


Energy and economic analysis of vegetable oil production, 
10:27195 (BA;US) 
SPACE HEATERS 
Exhaust Gases 
Pollutant emission rates from unvented infrared and convective 
gas-fired space heaters, 10:28694 (R;US) 
SPACE HEATING 
Wind Power 
Project of an energetic system a “new” energy source: 
wind coldness, 10:27340 (R;FR;In French) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
Advanced and nontraditional concepts working group report, 
10:27201 (R;US) 
Emerging space nuclear power needs, 10:27437 (R;US) 
Lunar nuclear power feasibility study. Final report, 10:27442 
(R;US) 
Space Power, 10:27198 (R;US) 
Space Station power system, 10:27199 (R;US) 
Radiators 


Advanced concepts liquid droplet radiator, 10:27439 (R;US) 
Liquid droplet radiator - an ultralightweight heat rejection 
system for efficient energy conversion in space, 10:27440 
(R;US) 
Reactor Safety 
Space reactor systems and safety strategies, 10:27521 (RA;US) 
Thermionic Converters 
Technology status of thermionic fuel elements for space 
nuclear power, 10:27438 (R;US) 


Dynamic conversion working group summary, 10:27441 
(R;US) 
SPACE REFLECTION 
See P INVARIANCE 
SPACE SHUTTLES 
Space Propulsion Reactors 
Space reactors - What is a kilogram?, 10:27491 (J;US) 
SPACE TRANSPORT 
Cost 
Clarke Stations and mercurian mass-drivers: energy for large- 
scale transportation systems, 10:28257 (R;US) 
SPACE VEHICLES 
See also SPACE SHUTTLES 
Attitude Control 
Description of a laboratory model Annular Momentum 
Control Device (AMCD), 10:27718 (R;US) 
Power Supplies 
Advanced high-power transfer through rotary interfaces, 
10:27729 (R;US) 
Comparative energy storage assessment item, 10:27714 (R;US) 
Dynamics and controls working group summary, 10:27710 
(R;US) 
European development experience on energy storage wheels 
for space, 10:27712 (R;US) 
Magnetically suspended reaction wheel assembly, 10:27725 
(R;US) 
Potential of flywheels for spacecraft energy storage, 10:27732 
(R;US) 
Summary of the 1983 Integrated Flywheel Technology 
Workshop, 10:27711 (R;US) 


Clarke Stations and mercurian mass-drivers: energy for large- 

scale transportation systems, 10:28257 (R;US) 
Thermal Power Plants 

Dynamic power systems for power generation, 10:27372 

(R;US) 
SPACECRAFT POWER SUPPLIES 

Advanced and nontraditional concepts working group report, 
10:27201 (R;US) 

Electrodynamic tethers. 1. Power generator in LEO. 2. Thrust 
for propulsion and power storage, 10:28274 (R;US) 


SPECTRA UNFOLDING 
Least Square Fit 


Potential impact of new power system technology on the 
design of a manned space station, 10:27811 (R;US) 
Space Power, 10:27198 (R;US) 
Space Station power system, 10:27199 (R;US) 
Electronic Equipment 
Space power management and distribution status and trends, 
10:28336 (R;US) 
Energy Storage 
Inertial storage for satellites, 10:27715 (R;US) 
Merits of flywheels for spacecraft energy storage, 10:27713 
(R;US) 
Perspectives on energy storage 
application, 10:27716 (R;US) 
Performance 
Electrochemistry and storage, 10:27739 (R;US) 
Electrochemistry and storage panel report, 10:27740 (R;US) 
Historical overview of the electrical power systems in the US 
manned and some US unmanned Final report, 
April 1984-January 1985, 10:27202 (R;US) 
Radiation Effects 
Effects of the solar and extraterrestrial environments on space 
power systems, 10:28337 (R;US) 
Environmental interactions working group report, 10:27200 
(R;US) 


Effects of the solar and extraterrestrial environments on space 
power systems, 10:28337 (R;US) 
Thermionic Converters 
Thermoelectric and thermionic conversion technology, 
10:27821 (R;US) 
Thermodynamic Cycles 
Dynamic conversion working group summary, 10:27441 
(R;US) 
Thermoelectric Generators 
Thermoelectric and thermionic conversion technology, 
10:27821 (R;US) 
SPAIN 
Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
SPALLATION 
Nature of light and heavy fragments production processes in 
high energy nuclear reactions, 10:29338 (R;SU;In Russian) 
SPALLATION FRAGMENTS 
Production Mechanisms 
Nature of light and heavy fragments production processes in 
high energy nuclear reactions, 10:29338 (R;SU;In Russian) 
SPALLATION PRODUCTS 
See SPALLATION FRAGMENTS 
SPARK IGNITION ENGINES 
Flame Propagation 
Multiparameter conditionally sampled laser velocimetry 
measurements during flame propagation in a spark ignition 
engine, 10:27983 (R;US) 
Knock Control 
Experimental study of engine knock, 10:27985 (R;US) 
Low temperature chemistry preceding end gas autoignition, 
10:27984 (R;US) 
SPATIAL DOSE DISTRIBUTIONS 
See also DEPTH DOSE DISTRIBUTIONS 
Monte Carlo Method 
Calculation of backscattered radiation distribution in irradiation 
chamber using Monte Carlo method, 10:29372 (RA;CS;In 
Czech) 
SPEAR 
Stanford positron-electron asymmetric ring. 
Computerized Control Systems 
Portable database driven control system for SPEAR, 10:28426 
(R;US) 
SPECIAL RELATIVITY THEORY 
See RELATIVITY THEORY 
SPECTRA UNFOLDING 
Least Square Fit 
Nuclear spectrum analysis by using microcomputer, 10:28578 
(R;IN) 


wheels for space station 





Division progress report, January 1981- 

December 1982, 10:29583 (R;IN) 

SPENT FUEL ELEMENTS 

Head End Processes 
Nuclear Technology Programs at Argonne National 

Laboratory. Quarterly progress report, July-September 1984, 
10:26845 (R;US) 

SPENT FUELS 


A Storage 
Role of transportation in the utilities’ management of spent fuel 
storage, 10:26843 (R;US) 


Storage 

Office of Civilian Radioactive Waste Management annual 
report to Congress, 10:26889 (R;US) 

Role of in the utilities’ management of spent fuel 
storage, 10:26843 (R;US) 


Reactor-specific spent fuel discharge projections, 1984 to 2020, 
10:26909 (R;US) 
Mozritored Retrievable Storage 
Office of Civilian Radioactive Waste Management annual 
report to Congress, 10:26889 (R;US) 
Radicactive Waste Disposal 
Office of Civilian Radioactive Waste Management annual 
report to Congress, 10:26889 (R;US) 
Reactor-specific spent fuel discharge projections, 1984 to 2020, 
10:26909 (R;US) 
Status of the Department of Energy's implementation of the 
Nuclear Waste Policy Act of 1982 as of December 31, 1984, 
10:26896 (R;US) 


Office of Civilian Radioactive Waste Management annual 
report to Congress, 10:26889 (R;US) 
SPENT SHALES 
Chemical Composition 
Nitric oxide (NO) emissions from combustion of retorted oil 
shale, 10:26815 (R;US) 
Combastion 
Nitric oxide (NO) emissions from combustion of retorted oil 
shale, 10:26815 (R;US) 
SPHEROMAK DEVICES 
See also CTX SPHEROMAK 
Magnetic Field Configurations 
Global magnetic fluctuations in S-1 Spheromak plasmas and 
relaxation toward a minimum-energy state, 10:29559 (R;US) 
Piasma Confinement 
Confinement and heating of high beta plasma with emphasis on 
compact toroids. Compact toroid research, 10:29456 (R;US) 
Plasma Heating 
Confinement and heating of high beta plasma with emphasis on 
compact toroids. Compact toroid research, 10:29456 (R;US) 
Research Programs 
Confinement and heating of high beta plasma with emphasis on 
compact toroids. Compact toroid research, 10:29456 (R;US) 


Alloys 
Some speculations on the critical exponents and fractal 
dimensionalities relevant to realistic spin glass alloys, 
10:29043 (R;IT) 
Glass 
Some speculations on the critical exponents and fractal 
dimensionalities relevant to realistic spin glass alloys, 
10:29043 (R;IT) 


See TECHNOLOGY TRANSFER 
SPIN-ON COATING 
Rapidly solidified alloys made by chill block melt-spinning 
processes, 10:28121 (RA;US) 
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SPRAY DRYING 
Equipment 
Evaluation of a 2.5-MW spray dryer/fabric filter SO. removal 
system, 10:26669 (R;US) 
SPRAY PONDS 
See SPRAYS 
SPRAY SYSTEMS (CONTAINMENT) 
See CONTAINMENT SPRAY SYSTEMS 
SPRAYS 
Control Systems 
Ways in which wet-type dust control measures can be 
automated on coal faces with stripping winning, 10:26696 
(RA;XE;In German) 


Vaporization of sprays in superheated atmospheres, 10:27506 
(RA;US) 
SQUARE-WAVE GENERATORS 
See FUNCTION GENERATORS 
SQUARE-WELL POTENTIAL 
Eigenstates 
Quantum theory and microscopic mechanics. I, 10:29416 


(R;IT) 
SRC PROCESS 
Bench-Scale Experiments 

Liquefaction of raw and washed coals. Final report, 10:26561 

(R;US) 
Measuring Instruments 

Development of a three phase fraction meter. Quarterly report, 
February-May 1983, 10:26595 (R;US) 

Development of a three phase fraction meter. Quarterly report, 
June 1983-August 1983, 10:26593 (R;US) 

Quarterly report on Phase | of a phase fraction meter for the 
Solvent Refined Coal (SRC1) facility at Wilsonville, 
Alabama, 10:26594 (R;US) 

Monitoring 

Development of a three phase fraction meter. Quarterly report, 
February-May 1983, 10:26595 (R;US) 

Development of a three phase fraction meter. Quarterly report, 
June 1983-August 1983, 10:26593 (R;US) 

Quarterly report on Phase | of a phase fraction meter for the 
Solvent Refined Coal (SRC1) facility at Wilsonville, 
Alabama, 10:26594 (R;US) 

STAINLESS STEEL-304 
Chemical Composition 

Centrifugal castings of stainless steel spiked with radioactive 

tracers, 10:26895 (R;US) 
Corrosion 

Composition-based correlations to predict sensitization 

resistance of austenitic stainless steel, 10:28048 (R;US) 
Corrosion Resistance 

The effect of surface doping on the oxidation of chromia 

former alloys, 10:28071 (BA;US) 
Crack Propagation 

Hot cracking of austenitic stainless steels: the debut of the 
Sigmajig, 10:28313 (R;US) 

ies 

Investigation of the ductile fracture properties of type 304 
stainless steel plate, welds, and 4-inch pipe, 10:28044 


Effects of residual stresses and distortion on the nickel 200 and 
stainless steel 304 weldments, 10:28055 (R;US) 
Heat Treatments 
Composition-based correlations to predict sensitization 
resistance of austenitic stainless steel, 10:28048 (R;US) 
Oxidation 
The effect of surface doping on the oxidation of chromia 
former alloys, 10:28071 (BA;US) 


Investigation of the ductile fracture properties of type 304 
stainless steel plate, welds, and 4-inch pipe, 10:28044 
(RA;US) 


Investigation of the ductile fracture properties of type 304 
stainless steel plate, welds, and 4-inch pipe, 10:28044 
(RA;US) 
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Stress Corrosion 
Selection of candidate canister materials for high-level nuclear 
waste containment in a tuff repository, 10:26928 (BA;US) 
Surface Coating 
Sulfidation resistant coatings for coal gasification process 
equipment. Final technical report, 10:26620 (R;US) 
Welded Joints 
Investigation of the ductile fracture properties of type 304 
stainless steel plate, welds, and 4-inch pipe, 10:28044 
(RA;US) 
'AINLESS 


Fracture Properties 
Fracture properties of a neutron-irradiated stainless steel 
submerged arc weld cladding overlay, 10:27633 (RA;US) 
Physical Radiation Effects 
Fracture properties of a neutron-irradiated stainless steel 
submerged arc weld cladding overlay, 10:27633 (RA;US) 
STEEL-309 


Fracture Properties 
Fracture properties of a neutron-irradiated stainless steel 
submerged arc weld cladding overlay, 10:27633 (RA;US) 
Physical Radiation Effects 
Fracture properties of a neutron-irradiated stainless steel 
submerged arc weld cladding overlay, 10:27633 (RA;US) 
STAINLESS STEEL-310 
Surface Coating 
Sulfidation resistant coatings for coal gasification process 
equipment. Final technical report, 10:26620 (R;US) 
STAINLESS STEEL-316 
Corrosion 
Composition-based correlations to predict sensitization 
resistance of austenitic stainless steel, 10:28048 (R;US) 
Crack Propagation 
Hot cracking of austenitic stainless steels: the debut of the 
Sigmajig, 10:28313 (R;US) 
Heat Treatments 
Composition-based correlations to predict sensitization 
resistance of austenitic stainless steel, 10:28048 (R;US) 


Influence of helium on swelling of steels, 10:28013 (R;FR) 
Physical Radiation Effects 
Influence of helium on swelling of steels, 10:28013 (R;FR) 
STAINLESS STEEL-316L 
Ratcheting 
Ratcheting tests on 316L stainless steel at 650°C, 10:28017 
(R;FR;In French) 
STAINLESS STEELS 
See also STAINLESS STEEL-304 
STAINLESS STEEL-308 
STAINLESS STEEL-309 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-316L 
Corrosion 
Corrosion of stainless steel claddings by cesium iodide, 
10:27431 (RA;JP) 
Corrosion Resistance 
Properties of nitrogen containing stainless alloy designed for 
high resistance to pitting, 10:28073 (BA;US) 
The effect of surface doping on the oxidation of chromia 
former alloys, 10:28071 (BA;US) 
Crack Propagation 
Fatigue crack growth rates of low-carbon and stainless piping 
steels in PWR environment, 10:27635 (RA;US) 


The effect of surface doping on the oxidation of chromia 
former alloys, 10:28071 (BA;US) 
Intergranular Corrosion 
Materials behavior in hydrogen water chemistry in the 
Ringhals-1 BWR. Final report, 10:27396 (R;US) 
Modified metallographic method to detect sensitization in 
austenitic stainless steels, 10:28050 (R;IN) 
Magnetic Susceptibility 
Equipment for measuring of the stainless steel magnetic 
susceptibility at 4.2 K, 10:28642 (R;SU;In Russian) 
Materials Testing 
Modified metallographic method to detect sensitization in 
austenitic stainless steels, 10:28050 (R;IN) 


STARS 
Accretion Disks 


Properties of nitrogen containing stainless alloy designed for 
high resistance to pitting, 10:28073 (BA;US) 
Oxidation 
The effect of surface doping on the oxidation of chromia 
former alloys, 10:28071 (BA;US) 
Tensile Properties 
Properties of nitrogen containing stainless alloy designed for 
high resistance to pitting, 10:28073 (BA;US) 
STANDARD ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
STANDARD MODEL 


Experimental tests of gauge theories, 10:29117 (R;DE) 
Reviews 


Testing the standard model, 10:29161 (J;US) 
Symmetry Groups 
Minimally extended electroweak gauge theories in SO(10) and 
Ez, 10:29208 (J;US) 
Testing 
Testing the standard model, 10:29161 (J;US) 
STANDING CROP 
See BIOMASS 
STANDING WAVES 
Space-Time 
Galloping waves and their relativistic properties, 10:29440 
G;US) 
STANFORD 20-GEV LINAC 
Beam Injection 
New injector (NPI) for nuclear physics at SLAC, 10:28521 
(RA;DE) 
Beam Optics 
Iris tilting and RF steering in the SLAC Limac, 10:28476 
(R;US) 
Beam Transport 
Iris tilting and RF steering in the SLAC Linac, 10:28476 
(R;US) 
Colliding Beams 
SLAC linear collider and a few ideas on future linear colliders, 
10:28529 (RA;DE) 


High power RF klystrons for linear accelerators, 10:28531 
(RA;DE) 
Trigger Circuits 
Precision master trigger system for SLC based on the 
accelerator RF drive system, 10:28522 (RA;DE) 
STANFORD LINEAR COLLIDER 
Charge Density 
Acceleration of high charge density electron beams in the 
linac, 10:28401 (RA;DE) 
Electron Beams 
Acceleration of high charge density electron beams in the 
linac, 10:28401 (RA;DE) 
Making electron beams for the SLC linac, 10:28405 (RA;DE) 
Energy Demand 
Required energy gain in the linac, 10:28425 (R;US) 
STAR EVOLUTION 
See also S PROCESS 
Bipolar ejection of matter from hot stars, 10:28953 (R;MX) 
Circumstellar dust disks around young stars, 10:28977 (R;US) 
Far infrared observations of molecular clouds in the outer 
galaxy, 10:28976 (R;US) 
STAR MODELS 
Mathematical models of stars. 
Interpretation of the far-infrared emission from our external 
galaxies, 10:28983 (R;DE) 
Scaling of coronal models from one star to another, 10:28956 
(R;DE) 
Stellar Winds 
Ratio of observed x-ray luminosity to bolometric luminosity in 
early-type stars really a constant, 10:28962 (R;US) 
STARCH GUM 
See DEXTRIN 
STARS 
See also MAGNETIC STARS 
Accretion Disks 
Circumstellar dust disks around young stars, 10:28977 (R;US) 





STARS 
Chemical Composition 


Chemical Composition 
Elemental abundances of mercury-manganese stars and the 
—— 2-type star HD 109995, 10:28985 (R;US) 


+ -anelernra P modes detected in Doppler-shift measurement 
on Alpha Centauri, 10:28984 (R;FR) 
Energy Spectra : 
Non-radiative energy from differential rotation in hot stars, 
10:28963 (R;US) 


Gravitational Collapse 
Expanding vortex site for the r-process in rotating stellar 
collapse, 10:28989 (J;US) 
Infrared 
Circumstellar dust disks around young stars, 10:28977 (R;US) 


Luminosity : 
Ratio of observed x-ray luminosity to bolometric luminosity in 
early-type stars really a constant, 10:28962 (R;US) 
R Process 
Expanding vortex site for the r-process in rotating stellar 
collapse, 10:28989 (J;US) 
Radiowave Radiation 
Observations of nonthermal radio emission from early-type 
stars, 10:28950 (R;US) 
Synchrotron emission from chaotic stellar winds, 10:28959 
(R;US) 
Rotation 
Non-radiative energy from differential rotation in hot stars, 
10:28963 (R;US) 


Turbulence 
Nonradiative heating and enhanced mass-loss due to shear 
turbulence in massive hot stars, 10:28964 (R;CA) 
STATE BUILDINGS 
See PUBLIC BUILDINGS 
STATIC ELECTRICITY ELIMINATORS 
See ELECTROSTATIC CHARGE ELIMINATORS 
STATISTICAL MECHANICS 
Renormalization 
Renormalization of the quasi ic transition to chaos for 
arbitrary winding numbers, 10:29442 (J;US) 


Chemical Reactions 
Development of an advanced water-gas shift conversion 
system, 10:26587 (RA;US) 
Quantitative Chemical 
Characterization of steam cycle chemistry at Southern 
California Edison steam plants. Final report, 10:27369 
(R;US) 
STEAM COOLANT 
See STEAM 
STEAM COOLED REACTORS 
Reactor Shutdown 
Indestructible reactor, 10:27560 (RA;IL) 
STEAM GENERATORS 
Structural transformations of a 9% Cr-2% Mo steel (type 
ZI1O0CDNDbV 09-02) for use in steam generators for fast 
neutron reactors, 10:27436 (TJ;GB) 
Simulation 


Adaptative control with non-minimum phase system. 
Application to level control in PWR power plant steam 
generator, 10:27406 (R;FR;In French) 


Adaptative control with non-minimum phase system. 
Application to level control in PWR power plant steam 
generator, 10:27406 (R;FR;In French) 

Non linear identification applied to PWR steam generators, 
10:27408 (R;FR;In French) 

Heat Transfer 

Post-CHF heat transfer and rewetting in heated tubes, 10:27629 
(RA;US) 

Steam generator carryover and fallback, 10:27624 (RA;US) 


Steam generator carryover and fallback, 10:27624 (RA;US) 


Instability 
Model predictions of d: 
flow systems, 10:27531 (R;US) 
Corrosion 


ynamic instability threshold for boiling 


Intergranular corrosion of Inconel 600 tubing for PWR steam 
generators. Final report, 10:27405 (R;US) 
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Nondestructive Testing 
Slurry steam generator program and baseline eddy current 
examination, 10:27641 (RA;US) 
Surry steam generator program and baseline eddy current 
examination, 10:27638 (RA;US) 
STEAM INJECTION 
Additives 
Effect of temperature on degradation, adsorption and phase 
partitioning of surfactants used in steam injection for oil 
recovery, 10:26766 (R;US) 
Bench-Scale Experiments 
Effect of temperature on degradation, adsorption and phase 
partitioning of surfactants used in steam injection for oil 
recovery, 10:26766 (R;US) 
STEAM LINES 
Ruptures 
Steam generator carryover and fallback, 10:27624 (RA;US) 
STEAM TURBINES 
Condensates 
Characterization of steam cycle chemistry at Southern 
California Edison steam plants. Final report, 10:27369 
(R;US) 
Meetings 
1983 fossil plant cycling workshop: proceedings, 10:27368 
(R;US) 
Thermal Stresses 
1983 fossil plant cycling workshop: proceedings, 10:27368 
(R;US) 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-ASTM-A106 
Crack Propagation 
Fatigue crack growth rates of low-carbon and stainless piping 
steels in PWR environment, 10:27635 (RA;US) 
STEEL-ASTM-A387 
Fracture Mechanics 
Fatigue-crack growth and ductile fracture toughness behavior 
of ASTM A387 Grade 91 steel, 10:28020 (R;US) 
Fracture Properties 
Fatigue-crack growth and ductile fracture toughness behavior 
of ASTM A387 Grade 91 steel, 10:28020 (R;US) 
Hardness 
Fatigue-crack growth and ductile fracture toughness behavior 
of ASTM A387 Grade 91 steel, 10:28020 (R;US) 
Stress Intensity Factors 
Fatigue-crack growth and ductile fracture toughness behavior 
of ASTM A387 Grade 91 steel, 10:28020 (R;US) 
Yield Strength 
Fatigue-crack growth and ductile fracture toughness behavior 
of ASTM A387 Grade 91 steel, 10:28020 (R;US) 
STEEL-ASTM-AS516 
Crack Propagation 
Fatigue crack growth rates of low-carbon and stainless piping 
steels in PWR environment, 10:27635 (RA;US) 
STEELS 


See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM STEELS 
FERRITIC STEELS 
STAINLESS STEELS 
STEEL-ASTM-A387 
STEEL-ASTM-AS16 


Chemical Composition 
Erosion of steels in coal-solvent slurries, 10:28077 (BA;US) 
Crack Propagation 
Thresholds for fatigue crack propagation: questions and 
anomalies, 10:28040 (R;US) 
Erosion 
Erosion of steels in coal-solvent slurries, 10:28077 (BA;US) 
Fatigue 
Thresholds for fatigue crack propagation: questions and 
anomalies, 10:28040 (R;US) 
Laser Spectroscopy 
Rapid analysis of steels using laser-based techniques, 10:28168 
(R;US) 
Mechanical Properties 
Erosion of steels in coal-solvent slurries, 10:28077 (BA;US) 
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Moessbauer Effect 
Moessbauer Spectroscopy in Egyptian and Qatari steel 
industry, 10:29034 (R;IT) 
Radiation Effects 


Composition influences and interactions in radiation sensitivity 
of reactor vessel steels, 10:27634 (RA;US) 

LWR pressure vessel surveillance dosimetry improvement 
program. Volume 2. Semiannual progress report, April- 
September 1984, 10:27401 (R;US) 

Quantity Ratio 

Composition influences and interactions in radiation sensitivity 

of reactor vessel steels, 10:27634 (RA;US) 
Surface Coating 
Sulfidation resistant coatings for coal gasification process 
equipment. Final technical report, 10:26620 (R;US) 
Temperature Effects 
Erosion of steels in coal-solvent slurries, 10:28077 (BA;US) 
STELLAR ATMOSPHERES 
Excludes SOLAR ATMOSPHERE. 
See also STELLAR CORONAE 
Flow Models 

Magnetic effects in the heating and modification of flows in 
the outer stellar atmospheres with application to early-type 
star case, 10:28967 (R;JP) 


Magnetic effects in the heating and modification of flows in 
the outer stellar atmospheres with application to early-type 
star case, 10:28967 (R;JP) 

Overheated open coronal regions, 10:28957 (R;DE) 

Summary of the origin of nonradiative heating/momentum in 
hot stars, 10:28973 (R;US) 

LTE 

Departures from LTE populations versus anomalous 

abundances: the effects of heating, 10:28961 (R;US) 
Momentum Transfer 

Summary of the origin of nonradiative heating/momentum in 

hot stars, 10:28973 (R;US) 
Radiation 

Radiative amplification of acoustic waves in hot stars, 10:28970 

(R;DE) 
Sound Waves 

Radiative amplification of acoustic waves in hot stars, 10:28970 

(R;DE) 
Temperature Effects 
Departures from LTE populations versus anomalous 
abundances: the effects of heating, 10:28961 (R;US) 
STELLAR CORONAE 
For the sun use SOLAR CORONA. 
See also SOLAR CORONA 


Overheated open coronal regions, 10:28957 (R;DE) 
Hydromagnetic Waves 
Leaky waveguide model for MHD-wave-driven/winds from 
coronal holes, 10:28965 (R;US) 
Scaling Laws 
Scaling of coronal models from one star to another, 10:28956 
(R;DE) 


Excludes SOLAR WIND. 
Acceleration 
Leaky waveguide model for MHD-wave-driven/winds from 
coronal holes, 10:28965 (R;US) 
Multiline transfer and the dynamics of stellar winds, 10:28972 
(R;US) 
Angular Momentum 
Winds from rotating, magnetic, hot stars, 10:28960 (R;US) 
Charged-Particle Transport 
Co-rotating interaction regions in stellar winds: particle 
acceleration and non-thermal radio emission in hot stars, 
10:28958 (R;US) 
Transfer 


Role played by lines in radiatively driven stellar winds 
on the position of the stars in the HR diagram, 
10:28971 (R;FR) 


Heating 
Nonradiative heating and enhanced mass-loss due to shear 
turbulence in massive hot stars, 10:28964 (R;CA) 


Radiatively driven winds and what they imply: a review of 
radiative-driven instabilities and their importance in hot 
stars, 10:28966 (R;NL) 

Instability 

Effect of scattering on instabilities in line-driven stellar winds, 
10:28968 (R;US) 

New instabilities in line-driven winds, 10:28969 (R;NL) 


Stellar winds: observational evidence for a hot-cool star 
connection, 10:28954 (R;US) 
Mass Transfer 
ae eee of stellar winds, 10:28972 
(R;US) 


Radiation Transport 
Role played by lines in radiatively driven stellar winds 


depending on the position of the stars in the HR diagram, 
10:28971 (R;FR) 


Effect of scattering on instabilities in line-driven stellar winds, 
10:28968 (R;US) 
Supersonic Flow 
Radiatively driven winds and what they imply: a review of 
radiative-driven instabilities and their importance in hot 
stars, 10:28966 (R;NL) 


Radiation 
Synchrotron emission from chaotic stellar winds, 10:28959 
(R;US) 
Ultraviolet Spectra 
Ultraviolet spectral morphology of O-type stellar winds, 
10:28952 (R;US) 
STELLARATORS 
Confinement and heating of high beta plasmas with emphasis 
on compact toroids. Annual October 1, 1983- 
September 30, 1984, 10:29455 (R;US) 
Equilibrium Plasma 
Method and apparatus for maintaining equilibrium in a helical 
axis stellarator, 10:29524 (P;US) 


Method and apparatus for maintaining equilibrium in a helical 
axis stellarator, 10:29524 (P;US) 

STIMULATED EMISSION DEVICES 

See LASERS 
STORAGE BATTERIES 

See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 

See LEAD-ACID BATTERIES 
STORAGE FACILITIES 

Decommissioning 


Decommissioning of surplus facilities at ORNL, 10:26856 
(R;US) 


Decommissioning of surplus facilities at ORNL, 10:26856 

(R;US) 
Dusts 

Inventory of international research programs on fugitive dusts 
from storage and transport of coal. Report of visits to USA 
and Canada, March 1984, 10:26676 (R;NL;In Dutch) 

Inventory of the available literature on fugitive dust during 
storage and (trans)-shipment of coal, 10:26674 (R;NL;In 
Dutch) 

Inventory and assessment of the international state of control 
methods applied to fugitive coal dust, 10:26675 (R;NL;In 
Dutch) 

Inventory and assessment of the international state of art 

regarding of fugitive dusts from storage and transit 
of coal, 10:26677 (R;NL;In Dutch) 

Inventory of international research programs on fugitive dusts 
by storage and transit of coal. Report of a visit to Sweden, 
10:26671 (R;NL;In Dutch) 

Inventory and assessment of international research programs 
on fugitive coal dust. Visit to the United Kingdom, 10:26672 
(R;NL;In Dutch) 

Inventory of international research programs on fugitive dust 
from storage and transit of coal, 10:26673 (R;NL;In Dutch) 

STORAGE RINGS 
See also CERN ISR 





HERA STORAGE RING 
LEAR 


LEP STORAGE RINGS 
SPEAR 


Beam Currents 
Average number of the stored electrons transmitted through 
the inner filament target of a storage ring, 10:28572 
(RA;SU;In Russian) 
Beam Dynamics 
Results on accelerator studies of the photon factory storage 
ring, 10:28573 (R;JP) 
Beam-Beam Interactions 
Beam-beam effects in high energy e* e~ storage rings: resonant 
amplification of vertical dimensions for flat beams, 10:28474 


(R;FR;In French) 
Depolarization ; ; 
Compensation of depolarizing effects in electron positron 
storage rings, 10:28570 (R;DE) 
Heavy Ions 
Future accelerators and experimental facilities at GSI, 10:28417 
(R;DE) 
Polarized Beams 
Solenoid spin rotator for large electron storage rings, 10:28569 
(R;DE) 


Radiation Detectors 
detectors for hadron colliders: experience and future, 
10:28588 (R;CH) 
Statistical Mechanics 
Electron storage ring distributions near linear resonance, 
10:28576 (J;US) 
Semiclassical theory of underdamped nonlinear Brownian 
processes, 10:28575 (J;US) 
Statistical mechanics of colliding beams, 10:28574 (J;US) 
STORES 
See COMMERCIAL BUILDINGS 
STOVER 
See AGRICULTURAL WASTES 
STRAND BREAKS 
Radioinduction 
Radiosensitisation of hypoxic bacterial cells and animal tumors 
by membrane active drugs and hyperthermia-I. Progress 
report, April 1-December 1, 1983, 10:28821 (R;IN) 


DNA breakage caused by 334-nm ultraviolet light is enhanced 
by naturally occurring nucleic acid components and 
nucleotide coenzymes, 10:28884 (J;GB) 

STRATEGIC PETROLEUM RESERVE 
Test of Department of Energy Strategic Petroleum Reserve 
Cavern Bryan Mound 104, 10:26795 (R;US) 
Computerized Simulation 
AUTSKED: an addendum, 10:26794 (R;US) 
Drawdown 

Problems with distribution of oil from the strategic petroleum 
reserve. Hearing before a Subcommittee of the Committee 
on Government Operations, House of Representatives, 
Nineth-Eighth Congress, Second Session, May 10, 1984, 
10:26790 (B;US) 

Program Management 

Strategic Petroleum Reserve. Quarterly report, January 1, 

1985-March 31, 1985, 10:26792 (R;US) 
STRAW 


Management 
Study of combined collective renewable power plants. Pt. 2. 
Description of supply units. Solar heating plants. Wind 
power plants. Heat pump systems. Biogas plants. Straw and 
wood-fueled systems. District heating. Heat storage. Power 
distribution. Control and management, 10:27969 (R;DK;In 
Danish) 


Microchannel plate streak camera, 10:28623 (P;US) 
STREAMING (RADIATION) 
See RADIATION STREAMING 
STREAMS 
See also RIVERS 
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Monitoring 
Ecological studies related to construction of the Defense 
Waste Processing Facility on the Savannah River Plant. FY 
1983-84 annual report, 10:26947 (R;US) 
Water Chemistry 
Ecological studies related to construction of the Defense 
Waste Processing Facility on the Savannah River Plant. FY 
1983-84 annual report, 10:26947 (R;US) 
Water Quality 
Ecological studies related to construction of the Defense 
Waste Processing Facility on the Savannah River Plant. FY 
1983-84 annual report, 10:26947 (R;US) 
STRENGTH (FRACTURE) 
See FRACTURE PROPERTIES 
STREPTOMYCES 
Growth 
Production and characterization of polymeric lignin 
degradation intermediates from two different Streptomyces 
spp., 10:27033 (J;US) 
STRING MODELS 
Treating the interactions of extended particles through breaking 
and connection of strings. 
Inverse Scattering Problem 
Inverse scattering method and quantum theory of string, 
10:29134 (R;SU) 
Theory of one-lacuna configurations of relativistic string, 
10:29132 (R;SU;In Russian) 
STRONG INTERACTIONS 
Lectures 
Strong interaction: experimental approaches, 10:29113 (R;CH) 
STRONTIUM 
Distribution Functions 
Appendices to studies of cesium and strontium migration in 
unconsolidated Canadian geological materials, 10:28735 
(R;CA) 
Solubility 
Evaluation of radionuclide geochemical information developed 
by DOE high-level nuclear waste repository site projects. 
Annual progress report for October 1983-September 1984, 
10:26901 (R;US) 
Solvent Extraction 
Separations chemistry, 10:28169 (RA;US) 
Synergism 
Separations chemistry, 10:28169 (RA;US) 
STRONTIUM 85 


Polyethylene solidification of low-level wastes, 10:26853 
(R;US) 
STRONTIUM 90 
Excretion 
Investigation levels of radioisotopes in the body and in urine 
following inhalation of radioactive materials. Consequences 
of the 1977 ICRP recommendations, 10:28877 (RA;IL) 
Leaching 
Corrective measures technology for humid sites, 1984, 10:26932 
(RA;US) 
Radiation Monitoring 
1984 Environmental monitoring program report for Idaho 
National Engineering Laboratory Site, 10:28705 (R;US) 
Radioecological Concentration 
Evaluation of a flow diversion system for reducing ®°Sr 
migration from SWSA 4 to White Oak Creek, 10:26943 
(R;US) 
Groundwater suppression and diversion structures applied to 
closed shallow land burial trenches, 10:26875 (RA;US) 
Radionuclide Migration ; 
Laboratory and field studies related to the Radionuclide 
Migration Project. Progress report, October 1, 1983- 
September 30, 1984, 10:26942 (R;US) 
Tissue Distribution 
Investigation levels of radioisotopes in the body and in urine 
following inhalation of radioactive materials. Consequences 
of the 1977 ICRP recommendations, 10:28877 (RA;IL) 
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STRONTIUM OXIDES 
Formation Heat 
Thermodynamics of actinide perovskite-type oxides. II. 
Enthalpy of formation of CasUOg, SrsUO¢, Bas UOs, 
SrsNpOg, and BasNpOg, 10:28248 (J;GB) 
Chemical Analysis 


Thermodynamics of actinide perovskite-type oxides. II. 
Enthalpy of formation of CasUOg, SrsUO¢, BasUOs, 
SrsNpOsz, and BasNpOs, 10:28248 (J;GB) 

STRUCTURAL BEAMS 


Dynamic problems - modelling and reality. Proceedings. Vol. 
1, 10:28266 (R;DE;In German) 
ICTURAL CHEMICAL ANALYSIS 
Research Programs 
Annual report 1983 for the National Chemical Research 
Laboratory, 10:28154 (R;ZA;In Afrikaans) 


Solid state NMR methods for coal science. Progress report, 
January 1-March 31, 1985 ((CH2O)n; crotonic acid), 
10:26643 (R;US) 

STRUCTURES (BUILDINGS) 


See MECHANICAL STRUCTURES 
STUDS 
See FASTENERS 


Biodegradation testing of solidified low-level waste streams, 
10:26902 (R;US) 


Strength 
Biodegradation testing of solidified low-level waste streams, 
10:26902 (R;US) 
SUBBITUMINOUS COAL 
Activation Energy 
Coal chemistry, 10:26653 (RA;US) 
Chemical Composition 
Coal pretreatment for two stage liquefaction. Quarterly report, 
January 1, 1985-March 31, 1985, 10:26728 (R;US) 


Coal pretreatment for two stage liquefaction. Quarteriy report, 
January 1, 1985-March 31, 1985, 10:26728 (R;US) 
Petrography 
Coal pretreatment for two stage liquefaction. Quarterly report, 
January 1, 1985-March 31, 1985, 10:26728 (R;US) 
Quantitative Chemical Analysis 
Coal chemistry, 10:26653 (RA;US) 
Structural Models 
Coal chemistry, 10:26653 (RA;US) 
Sulfur Content 
Field evaluation of a utility spray dryer system. Final report, 
10:26670 (R;US) 
SUBCRITICAL FLOW 
See LAMINAR FLOW 
SUBURBS 
See URBAN AREAS 
SUGAR CANE 
Harvesting 
Studies on sugarcane as an energy crop for Punjab. Final 
report, 10:27021 (R;IN) 
SUGAR INDUSTRY 
Energy 


Consumption 
Studies on sugarcane as an energy crop for Punjab. Final 
report, 10:27021 (R;IN) 
SUGARS 
See SACCHARIDES 
SULFATES 


See also AMMONIUM SULFATES 
SODIUM SULFATES 


Ion Exchange Chromatography 
Characterization of steam cycle chemistry at Southern 
California Edison steam plants. Final report, 10:27369 
(R;US) 


SULFUR COMPOUNDS 
X-Ray Emission Analysis 


Reduction 
Flavoproteins in sulfur metabolism, 10:28780 (BA;US) 
SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFONATES 
For salts of sulfonic acids; for esters see SULFONIC ACID 
ESTERS. 
See also PETROLEUM SULFONATES 
Liquid Column 
Chemical separation, purification and identification of EOR- 
active compounds in water soluble petroleum sulfonates. 
Final progress report, 10:26765 (R;US) 
SULFONIC ACID ESTERS 
See also PETROLEUM SULFONATES 


Adsorption 
Adsorption from flooding solutions in porous media: a study of 
interactions of surfactants and polymers with reservoir 
minerals. Final report, 10:26763 (R;US) 
Chemical Preparation 
Chemical separation, purification and identification of EOR- 
active compounds in water soluble petroleum sulfonates. 
Final progress report, 10:26765 (R;US) 


Adsorption from flooding solutions in porous media: a study of 
interactions of surfactants and polymers with reservoir 
minerals. Final report, 10:26763 (R;US) 

NMR Spectra 

Chemical separation, and identification of EOR- 
active compounds in water soluble petroleum sulfonates. 
Final progress report, 10:26765 (R;US) 


Chemical separation, purification and identification of EOR- 
active compounds in water soluble petroleum sulfonates. 
Final progress report, 10:26765 (R;US) 
SULFOXIDES 
Chemical Reactions 
Nuclear magnetic resonance study of the intramolecular 
rearrangement of 2-(5-cyanotetrazolato)pentaammine cobalt 
(III) perchlorate (Perdeuterodimethylsulfoxide), 10:28658 
(R;US) 
SULFUR 


Modification of benzene and carbon monoxide adsorption on 
Pt(111) by the coadsorption of potassium or sulfur, 10:28192 
(J;US) 

Inventories 

[Great Plains Gasification Associates] quarterly technical 

progress report, Ist quarter 1985, 10:26563 (R;US) 
Metabolism 
Fate of excess sulfur in higher plants, 10:28897 (J;US) 
Flavoproteins in sulfur metabolism, 10:28780 (BA;US) 

Removal 
Desulfurization of coal slurries by electrolysis, 10:26566 

(RA;US) 

Intermediates formed during supercritical desulfurization of 
coal. Sixth quarterly technical progress report, October 1, 
1984-December 31, 1984, 10:26604 (R;US) 

SULFUR 35 

Excretion 

Investigation levels of radioisotopes in the body and in urine 
following inhalation of radioactive materials. Consequences 
of the 1977 ICRP recommendations, 10:28877 (RA;IL) 

Tissue Distribution 
Investigation levels of radioisotopes in the body and in urine 

following inhalation of radioactive materials. Consequences 
of the 1977 ICRP recommendations, 10:28877 (RA;IL) 
SULFUR COMPOUNDS 


See also CARBON OXYSULFIDE 
SULFATES 


Processes 
Research and development of CNG acid gas removal process, 
10:26585 (RA;US) 
X-Ray Emission Analysis 
Use of scanning electron microscopy and X-ray microanalysis 
in coal characterization, 10:26655 (R;NL;In Dutch) 





SULFUR DIOXIDE 
Adsorption 


SULFUR DIOXIDE 

Gas-surface study of contaminant reactions in combustion. 
Covering the period: September 26, 1983-September 26, 
1984, 10:26659 (R;US) 

Air Pollution 

Investigation of the air pollution impact in Eastern Bavaria - 
measurement results from August and September 1984, 
10:28685 (R;DE;In German) 

Air Pollution Monitoring 

Preliminary estimates of airborne pollutant fluxes to the Camp 
Branch and Cross Creek watersheds. Technical memo, 
10:28697 (R;US) 

Air Pollution Monitors 

Absolute calibration of SO. and NOsub(x) analyzers by 

photometric methods, 10:28686 (R;DE;In German) 
Chemical Reaction Kinetics 

Numerical simulation of chemical and physical properties of 

cumulus clouds, 10:28684 (R;US) 
Chemical Reactions 

Portland cement for SO: control in coal-fired power plants, 

10:26681 (P;US) 
Ecological Concentration 

Environmental summary for calendar year 1984, 10:28725 
(R;US) 

Plume Model Validation and Development Project: differential 
absorption lidar measurements of SO2 in moderately complex 
terrain. Final report, 10:28689 (R;US) 

Mass Transfer 

Determination of mass transfer coefficients on the gas and 
liquid side and of equilibrium solubilities in the system 
SO./O2-H20. Pt. 2, 10:28183 (R;XE;In German) 

Removal 

22 MW coal-fired demonstration of dry SO/sub/2 scrubbing 
with sodium sorbent compounds, 10:26666 (RA;US) 

Evaluation of pilot ESP used with a spray dryer FGD system 
at Pittsburgh Energy Technology Center, Bruceton, PA, 
September 1983-May 1984. Volume II, 10:26665 (R;US) 

Evaluation of pilot ESP used with a spray dryer FGD system 
at Pittsburgh Energy Technology Center, Bruceton, PA, 
September 1983-May 1984. Volume I, 10:26664 (R;US) 

Evaluation of a 2.5-MW spray dryer/fabric filter SO2 removal 
system, 10:26669 (R;US) 

Field evaluation of a utility spray dryer system. Final report, 
10:26670 (R;US) 

Portland cement for SO: control in coal-fired power plants, 
10:26681 (P;US) 

Solubility 

Determination of mass transfer coefficients on the gas and 
liquid side and of equilibrium solubilities in the system 
SO2/02-H20. Pt. 2, 10:28183 (R;XE;In German) 

SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR SULFIDES 
See SULFUR 
SULFURIC ACID 
Chemical Reaction Kinetics 

Nonlinear current response of electrochemical systems, 

10:27743 (J;US) 
Decomposition 

Decomposition of sulfuric acid using solar thermal energy, 

10:27274 (R;US) 


Measurements of the vapour/liquefied equilibrium of the 
system H2O + H2SO, in the presence of air as inert gas. Pt. 
1, 10:28182 (R;XE;In German) 
Phase Studies 
Measurements of the vapour/liquefied equilibrium of the 
system HzO + HeSO, in the presence of air as inert gas. Pt. 
1, 10:28182 (R;XE;In German) 
SUNFLOWER OIL 
Caltivation Techniques 
Energy and economic analysis of vegetable oil production, 
10:27195 (BA;US) 


Energy and economic analysis of vegetable oil production, 
10:27195 (BA;US) 
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SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCONDUCTING CAVITY RESONATORS 
Refrigerators 
Cryogenic system for the University of Washington 
superconducting booster, 10:28492 (R;US) 
Reviews 
Superconducting accelerating structures for high energy 
accelerators, 10:28527 (RA;DE) 
SUPERCONDUCTING FILMS 
Fabrication 
Tunneling in magnetic superconducting systems. Final report, 
10:29394 (R;US) 
SUPERCONDUCTING GENERATORS 
Research Programs 
Long-term research in Japan: amorphous metals, metal oxide 
varistors, high-power semiconductors and superconducting 
generators, 10:28338 (R;US) 
Rotors 
Cryogenerator development program-model rotor first 
operational results and industrial conclusions, 10:28270 
(R;FR;In French) 
SUPERCONDUCTING MAGNETIC ENERGY STORAGE 
Cost Estimation 
Design improvements and cost reductions for a 5000 MWh 
superconducting Magnetic Energy Storage plant. Project 
final report, October 1984, 10:27704 (R;US) 
Design 
Design improvements and cost reductions for a 5000 MWh 
superconducting Magnetic Energy Storage plant. Project 
final report, October 1984, 10:27704 (R;US) 
SUPERCONDUCTING MAGNETS 
Superconducting toroidal field coil current densities for the 
TFCX, 10:29557 (R;US) 
Shielding 
Shield design for next-generation, low-neutron-fluence, 
superconducting tokamaks, 10:29532 (R;US) 
SUPERCONDUCTING WIRES 
Critical Current 
Critical current density and microstructural state of an internal 
tin multifilamentary superconducting wire, 10:28272 (R;US) 
Current Density 
Critical current density and microstructural state of an internal 
tin multifilamentary superconducting wire, 10:28272 (R;US) 
SUPERCONDUCTORS 
Intermetallic Compounds 
Influence of ion irradiation on the superconducting 
intermetallides of A15 structure (NbsSn, NbsSi, VsSi, 
NbsGe), 10:28028 (RA;SU;In Russian) 
MIM Junctions 
Superconducting quasi-particle mixers for moderate power 
levels using refractory metals. Report for September 1983- 
September 1984, 10:28260 (R;US) 
Physical Radiation Effects 
Influence of ion irradiation on the superconducting 
intermetallides of A15 structure (NbsSn, NbsSi, VsSi, 
NbsGe), 10:28028 (RA;SU;In Russian) 
Tunnel Effect 
Tunneling in magnetic superconducting systems. Final report, 
10:29394 (R;US) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERCRITICAL FLUID CHROMATOGRAPHY 
Micro-scale methods for characterization of supercritical fluid 
extraction and fractionation processes, 10:28172 (R;US) 
SUPERCRITICAL GAS EXTRACTION 
Micro-scale methods for characterization of supercritical fluid 
extraction and fractionation processes, 10:28172 (R;US) 
Yields 
Supercritical solvent extraction of lignite to form carbonaceous 
chars, 10:26565 (R;US) 
SUPERFLUIDITY 
Sound Waves 
Propagation of sound in matter. Annual summary report No. 1, 
1 January-31 December 1984, 10:29029 (R;US) 
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SUPERGRAVITY 
Coupling 
Matter and gauge couplings of N=2 supergravity in six 
dimensions, 10:29407 (R;IT) 
Supergravity in d=9 and its coupling to non-compact o- 
model, 10:29188 (R;IT) 
Mass Spectra 
Spectrum of d=11 supergravity via harmonic expansions 
S*xS’, 10:29410 (R;IT) 
Mathematical Manifolds 
Supergravity in d=9 and its coupling to non-compact o- 
model, 10:29188 (R;IT) 
Towards realistic D=6, N=2 Kaluza-Klein supergravity on 
coset E;/SO(12)xSp(1) with chiral fermions, 10:29190 (R;IT) 
Mathematical Space 
Chiral compactification on Minkowski x S? of N=2 Einstein- 
Maxwell supergravity in six dimensions, 10:29409 (R;IT) 
Space-Time 
Isometry group and Killing spinors for the pp wave space time 
in D=11 supergravity, 10:29404 (R;IT) 
Supersymmetry 
Non-minimal N=1 supergravity and broken global 
supersymmetry, 10:29411 (R;IT) 
Unconstrained N=2 matter, Yang-Mills and supergravity 
theories in harmonic superspace, 10:29183 (R;IT) 
SUPERHILAC 
Nuclear Science Division annual report, July 1, 1981- 
September 30, 1982, 10:29221 (R;US) 
SUPERLATTICES 
Elasticity 
Effective elastic constants of superlattices, 10:29391 (J;US) 
Orthorhombic Lattices 
Effective elastic constants of superlattices, 10:29391 (J;US) 
SUPERNOVAE 
Image Processing 
Automated search for supernovae, 10:28948 (R;US) 
Star Models 
Kinetics of nuclear reactions and structure of detonation waves 
at supernovae explosions, 10:28936 (R;SU;In Russian) 
SUPEROXIDE DISMUTASE 
Amino Acid Sequence 
Superoxide dismutase: an evolutionary puzzle, 10:28784 (J;US) 
SUPERRADIANCE 
Atomic Models 
Superradiance and radiation confinement in a model of N 
oscillatory atoms, 10:29015 (R;SU;In Russian) 
Free Energy 
Approximating Hamiltonian method for an infinite-mode Dicke 
maser model with the A?-term, 10:29016 (R;SU;In Russian) 
Hamiltonians 
Approximating Hamiltonian method for an infinite-mode Dicke 
maser model with the A?-term, 10:29016 (R;SU;In Russian) 
Harmonic Oscillator Models 
Superradiance and radiation confinement in a model of N 
oscillatory atoms, 10:29015 (R;SU;In Russian) 
Kinetic Equations 
Intensity of superradiant generation in two-level systems, 
10:29017 (R;SU;In Russian) 
Quantum Operators 
Intensity of superradiant generation in two-level systems, 
10:29017 (R;SU;In Russian) 
SUPERSYMMETRY 
Unconstrained N=2 matter, Yang-Mills and supergravity 
theories in harmonic superspace, 10:29183 (R;IT) 
Gauge Invariance 
Breaking of gauge invariance at finite temperatures in SUSY 
models, 10:29173 (R;FR) 
Mathematical Operators 
Note on the meaning of covariant derivatives in 
supersymmetry, 10:29169 (R;IT) 
Postulated Particles 
Search for scalar muons, 10:29068 (R;DE) 
Search for supersymmetric partners of electrons, 10:29067 
(R;DE) 
Symmetry Breaking 
Comments on the spontaneous symmetry breaking in 
supersymmetric theories, 10:29174 (R;FR) 


Non-minimal N=1 supergravity and broken global 
supersymmetry, 10:29411 (R;IT) 
SUPERTANKERS 
See TANKER SHIPS 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPLY DISRUPTION 
Emergency Plans 
Survey of oil company views on fair sharing in an international 
oil supply disruption, 10:26772 (R;US) 
SUPPORTS 
See also POWERED SUPPORTS 
Building Materials 
Study of dust make produced when using powdered building 
materials to construct roadside packs, 10:26707 (RA;XE;In 
German) 
Flow Stress 
= tower shake force analysis for VAWT, 10:27352 
J;US) 
Wind Loads 
— tower shake force analysis for VAWT, 10:27352 
SURFACE COATING 
See also SPIN-ON COATING 
Corrosion Resistance 
Sulfidation resistant coatings for coal gasification process 
equipment. Final technical report (FeCrAl and CoCrAl 
alloys), 10:26620 (R;US) 
Materials Testing 
Sulfidation resistant coatings for coal gasification process 
equipment. Final technical report (FeCrAl and CoCrAl 
alloys), 10:26620 (R;US) 
SURFACE MINING 
Land Reclamation 
[Great Plains Gasification Associates] quarterly environmental 
report, first quarter 1985, 10:26684 (R;US) 
SURFACE TREATMENTS 
Electron Beam Machining 
Electron beam enhanced surface modification for making 
highly resolved structures, 10:28343 (P;US) 
SURFACE WATERS 
See also PONDS 
STREAMS 
Acidification 
Effect of soil processes on the acidification of water by acid 
deposition, 10:28730 (J;US) 
Chemical Composition 
[Great Plains Gasification Associates] quarterly environmental 
report, first quarter 1985, 10:26684 (R;US) 


Classification of water quality according to Czechoslovak State 
Standard 83 0602 with respect to radioactivity, 10:28757 
(RA;CS;In Czech) 

Monitoring 

[Great Plains Gasification Associates] quarterly environmental 

report, first quarter 1985, 10:26684 (R;US) 
Radionuclide Migration 

Global environmental transport models for tritium, 10:28704 

(R;US) 
Water Quality 
Hydrologic-information needs for oil-shale development, 
northwestern Colorado, 10:26814 (R;US) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
Electric Fields 

Surface states and adsorption in an external electric field, 

10:29039 (R;IT) 
Energy Levels 

Surface states in one-dimensional chain of atoms, 10:29042 
(R;IT) 

Photoelectron Spectroscopy 

Core-level photoelectron spectroscopy of surfaces and 
adsorbates, 10:29393 (J;GB) 





Surface polariton reflection and transmission at a rough 
surface, 10:29033 (R;IT) 
Randomness 
ions on self-avoiding surfaces in fractals. A mean field 
treatment, 10:29415 (R;IT) 


Surface polariton reflection and transmission at a rough 
surface, 10:29033 (R;IT) 
Wave Propagation 
Surface wave modes of a multilayered medium backed by a 
perfectly conducting ground plane: computation of 
propagation constants, 10:29387 (R;US) 
X-Ray Radiography 
Photoelectron emission radiography, 10:28320 (RA;IL) 


Adsorption from flooding solutions in porous media: a study of 
interactions of surfactants and pol with reservoir 
minerals. Final report, 10:26763 (R;US) 

Effect of temperature on degradation, adsorption and phase 
partitioning of surfactants used in steam injection for oil 

recovery, 10:26766 (R;US) 

Isotherms 


Adsorption 
Adsorption from flooding solutions in porous media: a study of 
interactions of surfactants and polymers with reservoir 
minerals. Final report, 10:26763 (R;US) 
Chemical Composition 
Characterization and oil recovery observations on a series of 
synthetic petroleum sulfonates, 10:26769 (J;US) 


Adsorption from flooding solutions in porous media: a study of 
interactions of surfactants and polymers with reservoir 
minerals. Final report, 10:26763 (R;US) 

Phase Studies 

Effect of temperature on degradation, adsorption and phase 

of surfactants used in steam injection for oil 


partitioning 
recovery, 10:26766 (R;US) 
Degradation 


Effect of temperature on degradation, adsorption and phase 
partitioning of surfactants used in steam injection for oil 
recovery, 10:26766 (R;US) 

SURGERY 
Risk Assessment 
Anomalies in medical decision making: the preception of risk, 
10:28789 (R;US) 

SURVEILLANCE (RADIOACTIVITY) 

See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 

See RADIATION MONITORING 
SUSPENSIONS (FUEL) 

See FUEL SLURRIES 
SWEAT GLANDS 

See SKIN 
SWEDEN 

Fuel Cycle 

International Nuclear Fuel Cycle Fact Book. Revision 5, 

10:26908 (R;US) 
Radioactive Waste Management 

Practices and developments in the management of low and 

— level radioactive waste in Sweden, 10:26922 
SWISS INSTITUTE NUCLEAR RESEARCH CYCLOTRO 
See SIN CYCLOTRON 


High-voltage measurements using digital techniques, 10:27388 
(R;NL) 


Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
SYMMETRY BREAKING 
Meetings 


Workshop on electroweak symmetry breaking: proceedings, 
10:29050 (R;US) 
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SYMPATHECTOMY 
See SURGERY 
SYMPATHOMIMETICS 


Modulation of B-adrenergic response in rat brain astrocytes by 
serum and hormones, 10:28777 (J;US) 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRONS 


See also BEVATRON 
BROOKHAVEN AGS 
CERN SPS SYNCHROTRON 
FERMILAB ACCELERATOR 
JINR SYNCHROTRON 
LAMPF II SYNCHROTRON 
SATURNE 
SERPUKHOV SYNCHROTRON 


Beam Dynamics 

Proper canonical algebraic mapping transformation, 10:28436 

(RA;DE) 
Orbit 

Simulation of closed orbit correction in the Heavy-Ion 

Synchrotron, 10:28551 (R;SU;In Russian) 
SYNTHESIS GAS 
Calorific Value 

Biological upgrading of coal derived synthesis gas, 10:26581 

(RA;US) 
Methanation 

Biological upgrading of coal derived synthesis gas, 10:26581 

(RA;US) 
Production 

Cold metal wall feasibility demonstration in a short residence 
time entrained flow coal gasifier. Final report, 10:26562 
(R;US) 

Separation Processes 

Acid gas separation using chemical complexation in ion- 
exchange membranes, 10:26584 (RA;US) 

Development of a process for the simultaneous high- 
temperature removal of alkali and particulates in a 
pressurized gasification system, 10:26588 (RA;US) 

Removal of HeS from gasified coal, 10:26586 (RA;US) 

Research and development of CNG acid gas removal process, 
10:26585 (RA;US) 

SYNTHETIC FUELS 


See also ALCOHOL FUELS 
HYDROGEN FUELS 
PYROLYTIC OILS 


Fischer-Tropsch Synthesis 
Mossbauer, infrared and magnetic characterization of 
iron/cobalt species in cage structure alumino-silicates 
(Zeolites), 10:28147 (J;US) 
Processing 
Trace contaminants challenge synfuels acid gas removal, 
10:27016 (J;US) 
SYNTHETIC FUELS CORPORATION 
Financial Assistance 
Financial status of the Great Plains coal gasification project, 
10:26749 (R;US) 
SYNTHETIC FUELS INDUSTRY 
Financial Assistance 
Financial status of the Great Plains coal gasification project, 
10:26749 (R;US) 
Loan Guarantees 
Financial status of the Great Plains coal gasification project, 
10:26749 (R;US) 
SYNTHETIC NATURAL GAS 
See HIGH BTU GAS 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
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T CODES 
Manuals 
TGAS: the Tight Gas Analysis System. Volume Four. User's 
guide. Final report, 10:26797 (R;US) 
T MATRIX 
See S MATRIX 
T-10 TOKAMAK 
ECR Heating 
Impurity behaviour during ecr heating in the T-10 tokamak, 
10:29473 (R;SU;In Russian) 
Gamma Dosimetry 
Dosimetry of radiation fields at TOKAMAK-10 facility, 
10:29546 (RA;CS;In Czech) 
Impurities 
Impurity behaviour during ecr heating in the T-10 tokamak, 
10:29473 (R;SU;In Russian) 
Neutron Dosimetry 
Dosimetry of radiation fields at TOKAMAK-10 facility, 
10:29546 (RA;CS;In Czech) 
T4 HORMONE 
See THYROXINE 
TACHYONS 
Radiation Detection 
Search for free quarks at PEP, 10:29105 (J;US) 
TADPOLES 
See AMPHIBIANS 
TAIWAN 
Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
TANDEM ELECTROSTATIC ACCELERATORS 
Prior to February 1979,information was indexed to Van de Graaff 
Accelerators. 
Linear Accelerators 
Linac postaccelerators for tandem machines, 10:28368 
(RA;DE) 
TANDEM MIRRORS 
Prior to September 1983 this concept was indexed to TMX 
DEVICES. 
ECR Heating 
Role of ECRH in potential formation for tandem mirrors, 
10:29491 (R;US) 
ICR Heating 
ICRF heating of passing ions in a thermal barrier tandem 
mirror, 10:29493 (R;US) 
Numerical Solution 
Non-ideal equilibria: Calculations of ambipolar and 
magnetostatic confinement in tandem mirrors, 10:29527 
GJ;NL) 
Reviews 
Evolution of the tandem-mirror approach to magnetic fusion, 
10:29561 (RA;US) 
TANK FARMS 
See STORAGE FACILITIES 
TANKER SHIPS 
Accidents 
Marine accident report - grounding of United States Tankship 
SS MOBILOIL, in the Columbia River near Saint Helens, 
Oregon, March 19, 1984, 10:26783 (R;US) 
Oil Spills 
Marine accident report - grounding of United States Tankship 
SS MOBILOIL, in the Columbia River near Saint Helens, 
Oregon, March 19, 1984, 10:26783 (R;US) 
TANKS 
Corrosion Protection 
Prevention of stress corrosion cracking in nuclear waste 
storage tanks, 10:26929 (BA;US) 
Stress Corrosion 
Prevention of stress corrosion cracking in nuclear waste 
storage tanks, 10:26929 (BA;US) 


TANTALUM 
Energy Levels 
Adsorbate-induced shifts of electronic surface states: Cs on the 


(100) faces of tungsten, molybdenum, and tantalum, 10:28059 
(J;US) 


Properties 
Adsorbate-induced shifts of electronic surface states: Cs on the 
-_— of tungsten, molybdenum, and tantalum, 10:28059 
J;U} 
Question of the nature of the bond in the chemisorption of 
hydrogen on transition metals, 10:28083 (TJ;US) 
TANTALUM COMPOUNDS 
See also TANTALUM SULFIDES 


Enthalpies of formation in the systems tantalum-sulfur and 
— (TaeAls, TazAl, Ta,Al, TaAls), 10:28187 
TANTALUM SULFIDES 
Enthalpy 
Enthalpies of formation in the systems tantalum-sulfur and 
tantalum-aluminum, 10:28187 (R;US) 
TANZANIA 
Solar Energy 
Solar energy for village development, 10:27203 (J;US) 
TAR 


See also BITUMENS 
COAL TAR 


Carcinogen Screening 
Complex mixtures - relative potency matrix, 10:26759 (RA;US) 
Cracking 
Coal gasification and tar conversion reactions over calcium 
oxide, 10:26589 (RA;US) 
Mutagen Screening 
Complex mixtures - relative potency matrix, 10:26759 (RA;US) 
Removal 
Studies in tar formation and separation in coal gasification 
systems, 10:26590 (RA;US) 
Synthesis 
Studies in tar formation and separation in coal gasification 
systems, 10:26590 (RA;US) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 
Pair Production 
Study of production and disintegration of tau* tau™ pairs at 
PETRA, 10:29087 (R;FR;In French) 
Particle Decay 
Study of production and disintegration of tau* tau~ pairs at 
PETRA, 10:29087 (R;FR;In French) 
Weak Hadronic Decay 
Some recent results from the MAC detector at PEP, 10:29098 
(J;US) 
TAUONS 
See TAU PARTICLES 
TAUTOMERISM 
See ISOMERIZATION 
TBP 
Crystal Structure 
Separations chemistry, 10:28169 (RA;US) 
TECHNETIUM 


Isotherms 

Evaluation of radionuclide geochemical information developed 
by DOE high-level nuclear waste repository site projects. 
Annual progress report for October 1983-September 1984, 
10:26901 (R;US) 

Solubility 

Evaluation of radionuclide geochemical information developed 
by DOE high-level nuclear waste repository site projects. 
Annual progress report for October 1983-September 1984, 
10:26901 (R;US) 

Nuclear waste chemistry, 10:26903 (RA;US) 





TECHNETIUM 99 


Emission of Tc-99 from nuclear facilities, 10:27480 (R;DE;In 
German) 
Valence 
Valence effects on the sorption of nuclides on rocks and 
minerals. II, 10:26900 (R;US) 
TECHNOLOGY TRANSFER 
Budgets 


Energy and water development appropriations for 1986. Part 4. 


Hearings before a Subcommittee of the Committee on 
Appropriations, House of Representatives, Ninety-Ninth 
Congress, First Session, 10:27767 (B;US) 


Recommendations 
Technology transfer from research to industry. Session la 
N.1.1, 10:27888 (R;SE) 
TEETH 
Fractures 
Tooth breakage in patients injected with **Ra, 10:28837 
(RA;DE) 


Research Programs 
[Glass analog study]. Project status report, January 1-April 10, 
1981, 10:28120 (R;US) 
TELESCOPES 
Computerized Control Systems 
Automated search for supernovae, 10:28948 (R;US) 
TELEVISION 
Radiation Hazards 
Estimate of television viewer's ionizing radiation burden, 
10:28876 (RA;CS;In Czech) 
TELLURIUM 124 
Energy Levels 
Fragmentation of the Gamow-Teller resonance in spherical 
nuclei, 10:29270 (R;SU) 
Gamow-Teller Rules 
Fragmentation of the Gamow-Teller resonance in spherical 
nuclei, 10:29270 (R;SU) 
TENNESSEE VALLEY AUTHORITY 
Coal Preparation Plants 
Continuous high-gradient magnetic separation of fine coal. 
Final report, 10:26727 (R;US) 
TENSOR MESONS 
See also A2-1310 RESONANCES 
Hadronic Particle Decay 
Production of exotic resonance in ‘yy->rhorho, 10:29160 
(TJ;DE) 
TERBIUM 147 
Mass Defect 
Determination of the mass excess of '*7Tb, 10:29265 (R;DE;In 
German) 
TERBIUM 159 TARGET 
Nitrogen 14 Reactions 
Reaction studies with particle - KX-ray coincidence 
measurements, 10:29281 (RA;DE) 
TERBIUM ALLOYS 
Domain Structure 
Nuclear and magnetic domains revealed by Small Angle 
Neutron Scattering (S.A.N.S.) in sputtered amorphous 
alloys, 10:28012 (R;FR) 
TEST FACILITIES 
Two-phase flow visualization in a transparent, atmospheric 
pressure, boiling water loop, 10:27532 (R;US) 
Decommissioning 
Decommissioning of surplus facilities at ORNL, 10:26856 
(R;US) 


Decommissioning of surplus facilities at ORNL, 10:26856 
(R;US) 


Irish Solar Pilot Test Facility, 10:27288 (R;XE) 
Systems Analysis 
German solar pilot test facility. Construction and performance 
of solar systems, 10:27293 (R;XE) 
TEST WELLS 


See EXPLORATORY WELLS 
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TETRACENE 


Spectra 
Nonphotochemical hole burning and the nature of amorphous 
solids, 10:28228 (D;US) 
Electronic Structure 
Nonphotochemical hole burning and the nature of amorphous 
solids, 10:28228 (D;US) 
TETRAHYDROFURAN 
Solvent Properties 
Evaluation of rotating disc contactor for deashing. Final 
report, 10:26618 (R;US) 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 
Enthalpy 
Enthalpy and phase behavior of coal derived liquid mixtures. 
Technical progress report, October-December 1984, 
10:26644 (R;US) 


New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, October-December 
1984, 10:26602 (R;US) 

Phase Studies 

Enthalpy and phase behavior of coal derived liquid mixtures. 
Technical progress report, October-December 1984, 
10:26644 (R;US) 

Yields 

New and improved dispersion and recovery techniques for 
slurry phase catalysis. Quarterly report, October-December 
1984, 10:26602 (R;US) 

TETRAMETHYLTETRASELENAFULVALENE 
See TMTSF 
TEXAS 
Radioactive Waste Facilities 

Characterization plan for a low-level radioactive waste disposal 

site in Texas, 10:26884 (RA;US) 
TFCX REACTORS 
Design 

Superconducting toroidal field coil current densities for the 

TFCX, 10:29557 (R;US) 

Superconducting Magnets 
perconducting toroidal field coil current densities for the 
TFCX, 10:29557 (R;US) 

TFR TOKAMAK 
Antennas 
Test of the JET TFR antenna, 10:29542 (R;FR) 

Digital Frequency Analysis 

Survey of the modern auto- and cross-spectral analyses for the 
purpose of tokamak study, 10:29468 (R;FR) 

Electron Density 

Measurement of electron density profile by microwave 

reflectrometry on Tokamaks, 10:29460 (R;FR) 
Impurities 
TFR discharges with low metal impurity radiation level, 
10:29469 (R;FR) 
Limiters 
Graphite limiters use in TFR, 10:29544 (R;FR) 
Plasma Diagnostics 

Survey of the modern auto- and cross-spectral analyses for the 

purpose of tokamak study, 10:29468 (R;FR) 
Recycling 

Increased understanding of recycling in tokamaks by mass 
spectrometry; principle and application in TFR, 10:29543 
(R;FR) 

TFTR REACTORS 
Adiabatic Compression Heating 

Adiabatic toroidal compression and free-expansion experiments 

in TFTR, 10:29513 (BA;XA) 
Beam Injection Heating 

Neutral-beam heating in TFTR - projections and initial results, 

10:29516 (BA;XA) 
Joule Heating 

Confinement studies of Ohmically heated plasmas in TFTR, 

10:29507 (BA;XA) 
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Magnetic Probes 
Note for the Mirnov signal analysis in tokamaks, 10:29488 
(R;US) 
Neutral Atom Beam Injection 
Neutral-beam heating in TFTR - projections and initial results, 
10:29516 (BA;XA) 
Plasma Confinement 
Confinement studies of Ohmically heated plasmas in TFTR, 
10:29507 (BA;XA) 
Plasma Expansion 
Adiabatic toroidal compression and free-expansion experiments 
in TFTR, 10:29513 (BA;XA) 
THALLIUM 
Emission Spectroscopy 
Preparation of immission dust samples for the analysis of toxic 
substances in dust by atomic emission spectroscopy with 
inductively coupled plasma, 10:28700 (R;DE;In German) 
THALLIUM 205 TARGET 
Photonuclear Reactions 
Dipole photon scattering from nuclei in the lead region, 
10:29291 (R;SU) 
THALLIUM 207 
Energy Levels 
Dipole photon scattering from nuclei in the lead region, 
10:29291 (R;SU) 
Valence and inner proton hole states in 7°’T1 via the (d,*He) 
reaction at 108 MeV, 10:29289 (R;FR) 
THERAPEUTIC AGENTS 
See DRUGS 
THERMAL BATTERIES 
Heat Sources 
Burn front velocity as a function of pellet density in 
iron/potassium perchlorate heat powders, 10:28660 (R;US) 
THERMAL CONDUCTION 
Numerical Solution 
Sequential regularization solution of the inverse heat 
conduction problem, 10:28309 (R;US) 
THERMAL CONDUCTIVITY 
Measuring Methods 
In-situ measurement of wall thermal performance: data 
interpretation and apparatus design recommendations, 
10:27863 (R;US) 
THERMAL CRACKING 
Catalysts 
Coal gasification and tar conversion reactions over calcium 
oxide. Final technical report, August 7, 1981-August 6, 1984, 
10:26567 (R;US) 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL EFFLUENTS 


French studies on the thermal effluents of electric power 
plants. Inquiry report, 10:28717 (R;FR;In French) 


Programs 
French studies on the thermal effluents of electric power 
plants. Inquiry report, 10:28717 (R;FR;In French) 
ENERGY STORAGE EQUIPMENT 
Study of the periodic behaviour of a heat accumulator using 
fusion latent heat: application to an encapsulated material, 
10:27308 (R;FR;In French) 
Economic Analysis 
Modelling of thermal storage for solar heating systems. Vol. 1, 
10:27307 (R;XE) 
Field Tests 
Experimental demonstration of a high performance flat plate 
collector field with isothermal heat transport and heat 
storage in stratified water tank, 10:27289 (R;XE;In German 
and English) 
Latent Heat Storage 
Thermal energy storage system using organic phase change 
materials with improved thermal conductivity for storage 
temperatures between 35° and 120°C, 10:27734 (R;XE) 
Systems Analysis 
Modelling of thermal storage for solar heating systems. Vol. 1, 
10:27307 (R;XE) 


Test Facilities 
Thermal energy storage system using organic phase change 
materials with improved thermal conductivity for storage 
temperatures between 35° and 120°C, 10:27734 (R;XE) 
THERMAL ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
THERMAL INSULATION 
Economics 
Components for exterior insulation of outer walls, 10:27870 
(R;DK;In Danish) 
Fire Resistance 
Development of mobile home fire test methods to judge the 
fire-safe performance of foam plastic sheathing and cavity 
insulation. Final report, 10:27868 (R;US) 
THERMAL POLLUTION 
Bibliographies 


Energy and the Environment: a current awareness journal, 
10:28719 (J;US) 
THERMAL POLLUTION (AIR) 


THERMAL POLLUTION (WATER) 


See THERMAL POLLUTION 
WATER POLLUTION 


THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL. 


Dynamic power systems for power generation, 10:27372 
(R;US) 
Thermal Effluents 
French studies on the thermal effluents of electric power 
plants. Inquiry report, 10:28717 (R;FR;In French) 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL STORAGE 
See HEAT STORAGE 
THERMAL STRESSES 


Meetings 
1983 fossil plant cycling workshop: proceedings, 10:27368 
(R;US) 


‘echnology Transfer 
1983 fossil plant cycling workshop: proceedings, 10:27368 
;US) 


Study of combined collective renewable power plants. Pt. 3. 
Description of heat producing plants. Systems combinations. 
Straw-fueled boiler/Solar heating. Straw-fueled 
boiler/Biogas. Straw-fueled boiler/Heat pump. Heat 
pump/Solar heating. Heat pump/Biogas, 10:27806 (R;DK;In 
Danish) 

THERMIONIC CELLS 
See THERMIONIC CONVERTERS 
THERMIONIC CONVERTERS 

Thermoelectric and thermionic conversion technology, 

10:27821 (R;US) 


Research Programs 
Research on thermionic plasmas. Final report, 15 January 
1983-30 June 1984, 10:27823 (R;US) 
Technology Assessment 
Technology status of thermionic fuel elements for space 
nuclear power, 10:27438 (R;US) 
THERMIONIC EMISSION 
Plasma Sheath 
Research on thermionic plasmas. Final report, 15 January 
1983-30 June 1984, 10:27823 (R;US) 
THERMIONIC GENERATORS 
See THERMIONIC CONVERTERS 
THERMOCHEMICAL HEAT STORAGE 
Research Programs 
Solar Thermal Advanced Research Center annual technical 
progress report, January-December 1983, 10:27207 (R;US) 





THERMOCHEMICAL PROCESSES 
Research Programs 


THERMOCHEMICAL PROCESSES 
See also COMBUSTION 
GASIFICATION 
PYROLYSIS 
Research Programs 
ical Conversion Program. 1984 annual 


Biomass Thermochemical 
report, 10:27006 (R;US) 
UPLES 


Calibration 
IEA-SSPS CRS calibration report: calibration of relevant 
measuring sensors, 10:28641 (R;US) 
Failures 
Failure mechanisms in metal-sheathed thermocouples, 10:28640 
(R;US) 
Tr 


‘esting 
IEA-SSPS CRS calibration report: calibration of relevant 
measuring sensors, 10:28641 (R;US) 
THERMODYNAMIC PROPERTIES 


See also THERMAL CONDUCTIVITY 
VAPOR PRESSURE 


Calculation Methods 
Thermodynamic and transport properties for coal mixtures. 
Technical progress report, January 1, 1985-March 31, 1985, 
10:26647 (R;US) 
THERMOELECTRIC CELLS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERTERS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 
Space Power, 10:27198 (R;US) 
Thermoelectric and thermionic conversion technology, 
10:27821 (R;US) 


Thermoelectric r and method for the fabrication 
thereof, 10:27822 (P;US) 


Historical overview of the electrical power systems in the US 
manned and some US unmanned spacecraft. Final report, 
April 1984-January 1985, 10:27202 (R;US) 

Regulations 

Current regulatory and licensing status for byproduct sources, 

facilities and applications, 10:26981 (R;US) 
Semiconductor Materials 

High temperature thermoelectric energy conversion, 10:27820 

(R;US) 
THERMOELECTRIC MATERIALS 
Seebeck Effect 

Electrical and thermal transport property studies of high- 
temperature thermoelectric materials. Research progress and 
forecast report 15 May-31 December 1984, 10:28111 (R;US) 

Thermal Conductivity 

Electrical and thermal transport property studies of high- 
temperature thermoelectric materials. Research progress and 
forecast report 15 May-31 December 1984, 10:28111 (R;US) 

THERMOLUMINESCENT DOSEMETERS 
Chemical Radiation Effects 

Using radiation damage to obtain a large quantity of matched- 

sensitivity thermoluminescent dosimeters, 10:28620 (J;GB) 


Using radiation damage to obtain a large quantity of matched- 
sensitivity thermoluminescent dosimeters, 10:28620 (J;GB) 
THERMONUCLEAR FUELS 
Polarization 
Polarization of fast particle beams by collisional pumping, 
10:29570 (P;US) 
Thermal Expansion 
Thermal expansion of liquid normal hydrogen between 18.8 
and 22.2 K, 10:29572 (J;US) 


Steady state hydrogen transport in solids, 10:29554 (R;US) 
Erosion 


Erosion tests of materials by energetic particle beams, 10:29533 
(R;US) 
Irradiation Devices 
Characterization of the radiation environment at a new 
proposed irradiation facility at LAMPF, 10:28478 (J;NL) 
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Physical Radiation Effects 
Comparison of measured and calculated helium production in 
nickel using newly evaluated neutron cross sections for *®Ni, 
10:28066 (J;NL) 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
Charged-Particle Transport 
Steady state hydrogen transport in solids, 10:29554 (R;US) 
Radioactive Waste Disposal 
Disposal of activated fusion wall materials, 10:29573 (J;NL) 
THERMONUCLEAR REACTORS 
For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed. 


See also D-D REACTORS 
I-BEAM TYPE REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
TOKAMAK TYPE REACTORS 


Key issues of fusion nuclear technology development 
(FINESSE), 10:29540 (R;US) 
Data Processing 
Data base workshop: availability/reliability modeling , 
10:29538 (R;US) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPILES 
See THERMOCOUPLES 
THERMOPLASTICS 
Failure Mode Analysis 
Analyses of failure modes in short fiber reinforced 
thermoplastics. Annual progress report, August 1, 1980- 
December 31, 1981, 10:28101 (R;US) 
THETA PINCH 
Plasma Confinement 
Experimental and computational equilibria of field-reversed 
configurations, 10:29494 (J;US) 
THF 
See TETRAHYDROFURAN 
THICKNESS GAGES 
Calibration Standards 
Plating density standards. Final report, 10:28579 (R;US) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOALCOHOLS 
See THIOLS 
THIOLS 
Electronic Structure 
Generalized valence bond description of simple ylides, 
10:28223 (J;US) 
THIONAPHTHENES 
Thermal Cracking 
Thermal cracking of heterocyclic sulphur compounds, 
10:26612 (RA;XE;In French) 
THIOPHENE 
Thermal Cracking 
Thermal cracking of heterocyclic sulphur compounds, 
10:26612 (RA;XE;In French) 
THOR REACTOR 
Fuel Element Clusters 
Sodium boiling experiments in the THORS Facility, 10:27433 
(J;NL) 
THORIUM 
Excretion 
Thorium excretion from a thorotrast patient, 10:28855 
(RA;DE) 
Spectrophotometry 
Spectrophotometric determination of uranium and thorium, 
10:28173 (R;IN) 
THORIUM 227 


Sensitivity of female NWRI mice of different ages for 

osteosarcoma induction with 7*’thorium, 10:28859 (RA;DE) 
THORIUM 228 
Body Burden 

Activity concentration of exhaled Rn-220 and the burden of 
Th-228 in workers working at the Bai Yun iron mine in 
Innermongolia and in inhabitants living in the high 
background radiation area in China, 10:28856 (RA;DE) 
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Radiation Doses 
Activity ratios of thorium daughters in vivo, 10:28854 
(RA;DE) 
THORIUM 230 TARGET 
Neutron Reactions 
Study of fission mechanism with the reactions *°Th, 7° Pa, 
235U, 237Np(n,f) and *5*Cf(sf), 10:29294 (R;FR;In French) 
THORIUM 232 
Calibration Standards 
Development of solid thorium-232 reference materials, 
10:28161 (R;US) 
Fluorescence Spectroscopy 
Development of solid thorium-232 reference materials, 
10:28161 (R;US) 
Gamma Spectroscopy 
Development of solid thorium-232 reference materials, 
10:28161 (R;US) 
Radiation Doses 
Activity ratios of thorium daughters in vivo, 10:28854 
(RA;DE) 
THORIUM 232 TARGET 
Alpha Reactions 
Evolution of the nucleus-nucleus interaction in the transition 
energy region, 10:29293 (R;FR) 
Deuteron Reactions 
Evolution of the nucleus-nucleus interaction in the transition 
energy region, 10:29293 (R;FR) 
Proton Reactions 
Evolution of the nucleus-nucleus interaction in the transition 
energy region, 10:29293 (R;FR) 
THORIUM 234 
Excretion 
Distribution and decorporation of ***Th in the rat as 
influenced by the mass of thorium administered, 10:28860 
(RA;DE) 
Tissue Distribution 
Distribution and decorporation of *°Th in the rat as 
influenced by the mass of thorium administered, 10:28860 
(RA;DE) 
THORIUM COMPLEXES 
Catalytic Effects 
Supported organoactinides. Surface chemistry and catalytic 
properties of alumina-bound (Cyclopentadienyl)- and 
(Pentamethylcyclopentadienyl)thorium and -uranium 
hydrocarbyls and hydrides, 10:28244 (J;US) 
Structural Chemical Analysis 
Supported organoactinides. Surface chemistry and catalytic 
properties of alumina-bound (Cyclopentadienyl)- and 
(Pentamethylcyclopentadienyl)thorium and -uranium 
hydrocarbyls and hydrides, 10:28244 (J;US) 
THORIUM D 
See LEAD 208 
THORIUM ISOTOPES 


See also THORIUM 227 
THORIUM 228 
THORIUM 232 
THORIUM 234 


Calibration Standards 

Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 

THORIUM X 
See RADIUM 224 
THORON 
See RADON 220 
THOROTRAST 
Carcinogenesis 

Dose distribution and lung cancer incidence in thorotrast 
patients, 10:28853 (RA;DE) 

German thorotrast study: Results of the longterm animals 
studies on the effect of incorporated radioactive and 
nonradioactive particles and their synergism, 10:28861 
(RA;DE) 

Liver cancer induction by **‘Am, *°Pu and thorotrast in deer 
mice and grasshopper mice, 10:28858 (RA;DE) 

Pathomorphological study on thorotrast-induced hepatic 
malignancies, 10:28848 (RA;DE) 


THULIUM 151 
Electron Capture Decay 


Statistical analysis of Japanese thorotrast-administered autopsy 
cases - 1983, 10:28850 (RA;DE) 
Delayed Radiation Effects 
Late effects of thorotrast administration: Clinical and 
pathophysiological studies, 10:28852 (RA;DE) 
Present status of medical study on thorotrast-injected persons 
in Japan, 10:28849 (RA;DE) 


Present status of medical study on thorotrast-injected persons 
in Japan, 10:28849 (RA;DE) 
Radiation Dose Distributions 
Dose distribution and lung cancer incidence in thorotrast 
patients, 10:28853 (RA;DE) 
Radiation Doses 
Absorbed dose and radiation effect in thorotrast patients, 
10:28851 (RA;DE) 
Late effects of thorotrast administration: Clinical and 
pathophysiological studies, 10:28852 (RA;DE) 


Report on the German thorotrast study, 10:28847 (RA;DE) 


Radiobiology 
Radiobiology of radium and thorotrast, 10:28827 (R;DE) 
Radionuclide Kinetics 
German thorotrast study: Results of the longterm animals 
studies on the effect of incorporated radioactive 


itoring the subcriticality of the TMI-2 nuclear reactor, 
10:27567 (RA;IL) 
Demineralizers 
Cleanup of TMI-2 demineralizer resins, 10:27527 (R;US) 
Emergency Plans 
Lessons learned from the accident at Three Mile Island. A 
regulatory perspective, 10:27565 (RA;IL) 
Neutron Dosimetry 
Solid-state track recorder neutron dosimetry in the Three-Mile 
Island Unit-2 reactor cavity, 10:27409 (R;US) 
Radiation Detectors 
Solid-state track recorder neutron dosimetry in the Three-Mile 
Island Unit-2 reactor cavity, 10:27409 (R;US) 
Radioactive Effluents 
Airborne cloud tracking measurements during the Three Mile 
Island nuclear station accident, Pennsylvania. 
Date of survey: March-June 1979, 10:28707 (R;US) 
Reactor Accidents 
Lessons learned from the accident at Three Mile Island. A 
regulatory perspective, 10:27565 (RA;IL) 
TMI-2 lessons learned: planning is the key, 10:26956 (RA;US) 
Reactor Cores 
Monitoring the subcriticality of the TMI-2 nuclear reactor, 
10:27567 (RA;IL) 
Reactor Dismantling 
TMI-2 lessons learned: planning is the key, 10:26956 (RA;US) 
Surface Contamination 
Efficiency of scanner for radioactive contamination in TMI-2 
containment, 10:28607 (RA;IL) 





Extreme proton rich nuclei with Napprox.=82, 10:29276 
(RA;DE;In German) 
THYRATRONS 
Power Supplies 
Equipment and organization of power supply systems of 
filament of hydrogen generator in TGI1-2500/50 thyratrons 
applied in SILUND type accelerators, 10:28549 (R;SU;In 
Russian) 
THYRISTORS 
Research Programs 
Long-term research in Japan: amorphous metals, metal oxide 
varistors, high-power semiconductors and superconducting 
generators, 10:28338 (R;US) 


subtraction for in-vivo quantitative detection of 
thyroidal iodine by static X-ray fluorescence, 10:28806 
(RAIL) 
THYROXINE 


Radioimmunoassay 
Serum-thyroxine levels in microwave-exposed rats, 10:28903 
(J;US) 
TIDAL POWER 


Bibliographies : 
Solar Energy Update: a current awareness journal, 10:27055 


See PROJECTION SPARK CHAMBERS 
TIME-OF-FLIGHT SPECTROMETERS 


Design 
Time of flight mass spectrometer, 10:28649 (P;US) 
Multi-Channel Analyzers 
Independent multi-channel analyzer with the color display and 
microcomputer in the CAMAC standard, 10:28613 (R;SU;In 
Russian) 


Operation 
Time of flight mass spectrometer, 10:28649 (P;US) 
TIME-SERIES ANALYSIS 
Validation 
Fisher's test in harmonic analysis, 10:29594 (R;IN) 
TIN 
Emission Spectroscopy 
Direct determination of metals in organic matrices by 
inductively coupled plasma-atomic emission spectrometry 
(ICP-AES), 10:28205 (R;US) 
TIN 120 
Energy Levels 
Fragmentation of the Gamow-Teller resonance in spherical 
nuclei, 10:29270 (R;SU) 
Gamow-Teller Rules 
Fragmentation of the Gamow-Teller resonance in spherical 
nuclei, 10:29270 (R;SU) 
TIN 122 TARGET 
Carbon 12 Reactions 
Effective moment of inertia of '"*Xe and Ba, 10:29269 


Fragmentation of the Gamow-Teller resonance in spherical 
nuclei, 10:29270 (R;SU) 
Gamow-Teller Rules 
Fragmentation of the Gamow-Teller resonance in spherical 
nuclei, 10:29270 (R;SU) 
TIN 124 TARGET 
Carbon 14 Reactions 
One- and two-neutron transfer reactions with *C, 10:29259 
G;NL) 
TIN ALLOYS 


Properties 
Nonnoble front metallization process, 10:28043 (R;US) 
Physical Radiation Effects 
Influence of ion irradiation on the superconducting 
intermetallides of A15 structure (NbsSn, NbsSi, Vs3Si, 
NbsGe), 10:28028 (RA;SU;In Russian) 
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Superconductivity 
Influence of ion irradiation on the superconducting 
intermetallides of A15 structure (NbsSn, NbsSi, V3Si, 
NbsGe), 10:28028 (RA;SU;In Russian) 
TISSUE-EQUIVALENT MATERIALS 
X-Ray Dosimetry 
Coefficients for converting X-ray exposure to photon fluence 
and energy fluence. A determination of conversion 
coefficients, 10:29380 (RA;SE) 
TITANIUM 
Crevice Corrosion 
Electrochemistry, 10:28045 (RA;US) 
Photoacoustic Spectroscopy 
Electrochemistry, 10:28045 (RA;US) 
Pitting Corrosion 
Electrochemistry, 10:28045 (RA;US) 
Stress Corrosion 
Electrochemistry, 10:28045 (RA;US) 
TITANIUM 48 TARGET 
Calcium 42 Reactions 
Description of charge exchange reactions between heavy ions 
through two-step processes, 10:29251 (RA;DE;In German) 
Oxygen 16 Reactions 
MSDR.-analysis of polarization phenomena in light and heavy 
ion induced reactions to the continuum, 10:29252 (RA;DE) 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
Laser Welding 
Laser welding of 6AI-4V titanium alloy. Final report, 10:28010 
(R;US) 
Order Parameters 
Ordered carbon metal alloys for extraterrestrial power systems. 
Interim report, April 1983-April 1984, 10:28003 (R;US) 
Phase Studies 
Ordered carbon metal alloys for extraterrestrial power systems. 
Interim report, April 1983-April 1984, 10:28003 (R;US) 
Physical Radiation Effects 
Radiation damage and enhanced short range ordering in 
amorphous CusoTiso, 10:28016 (R;FR) 
TITANIUM BASE ALLOYS 
Crack Propagation 
The environmental cracking of Ticode-12 in a repository 
brine*, 10:28072 (BA;US) 
Fabrication 
Properties of Ti-6A1-4V spun formed fuze supports, 10:28052 
(R;US) 
Materials Testing 
The environmental cracking of Ticode-12 in a repository 
brine*, 10:28072 (BA;US) 
Stress Corrosion 
The environmental cracking of Ticode-12 in a repository 
brine*, 10:28072 (BA;US) 
TITANIUM BORIDES 
Synthesis 
High-temperature chemistry and thermodynamics of structural 
materials, 10:28092 (RA;US) 
TITANIUM CARBIDES 
Erosion 
Erosion tests of materials by energetic particle beams, 10:29533 
(R;US) 
TITANIUM HYDRIDES 
Physical Properties 
Nonnoble front metallization process, 10:28043 (R;US) 
TITANIUM IONS 
Tonization 
International bulletin on atomic and molecular data for fusion. 
No. 25, 10:29582 (R;XA) 
TITANIUM OXIDES 
Phase Studies 
Shock-induced modification of inorganic powders, 10:28097 
(BA;US) 
TITANIUM SILICIDES 
Chemical Vapor Deposition 
Dispersion toughened ceramic composites and method for 
making same, 10:28104 (P;US) 
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TLD (DOSEMETERS) 

See THERMOLUMINESCENT DOSEMETERS 
TLD 

See THERMOLUMINESCENT DOSEMETERS 
TMPN 

See HYDROXY COMPOUNDS 


Electric Conductivity 
Low temperature metallic resistivity of the charge-transfer 
organic conductor (TMTSF) 2PFe, 10:28110 (J;GB) 
TOBACCO SMOKES 


Screening 
Complex mixtures - relative potency matrix, 10:26759 (RA;US) 
Screening 


Complex mixtures - relative potency matrix, 10:26759 (RA;US) 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
PDX DEVICES 
PETULA TOKAMAK 
SPHEROMAK DEVICES 
‘e TOKAMAK 


TORE SUPRA 
TORUS-II TOKAMAK 


Carrent-Drive Heating 
Current drive by selective electron cyclotron resonance 
heating in Tokamak plasmas, 10:29466 (R;FR) 
Non thermal cyclotron emission and absorption, 10:29464 
(R;FR) 
ECR Heating 
Current drive by selective electron cyclotron resonance 
heating in Tokamak plasmas, 10:29466 (R;FR) 
Electron distribution function during ecr heating in tokamaks, 
10:29471 (R;SU;In Russian) 
Energy Balance 
Simple view of L and H confinement regimes in tokamaks, 
10:29463 (R;FR) 
Lower Hybrid Heating 
Turbulent effective absorptivity and refractivity, 10:29467 
(R;5FR) 
Plasma Confinement 
Semiempirical.models of H-mode discharges, 10:29484 (R;US) 
System and method of operating toroidal magnetic 
confinement devices, 10:29525 (P;US) 
Plasma Density 
Murakami density limit in tokamaks and reversed-field pinches, 
10:29495 (J;US) 
Plasma Heating 
“oo wave propagation in toroidal ‘plasmas, 10:29504 
[US 
ic model for lower hybrid wave scattering by density 
fluctuations, 10:29505 (J;US) 
Plasma Instability 
Kinetic approach to a pressure-gradient-driven tokamak 
resistive instability in the banana regime, 10:29502 (J;US) 
Pressure-gradient-driven tokamak "resistive 
magnetohydrodynamic” instability in the banana-plateau 
collisionality regime, 10:29501 (J;US) 
Power Supplies 
Development and investigation of high-voltage current limiter 
for protection of a capacitor bank of the.power supply 
system for the TM-4A facility toroidal field coil, 10:29555 
(R;SU;In Russian) 
Configuration 


Compact DT fusion spherical tori at modest field, 10:29537 
(R;US) 
Tearing Instability 
Saturation of tearing mode in a tokamak, 10:29475 (R;SU;In 
Russian) 
TOKAMAK FONTENAY-AUX-ROSES 
See TFR TOKAMAK 
TOKAMAK FUSION CORE EXPERIMENT 
See TFCX REACTORS 
TOKAMAK FUSION TEST REACTOR 
See TFTR REACTORS 
TOKAMAK TYPE REACTORS 


See also DOUBLET REACTORS 
INTOR TOKAMAK 
ISX TOKAMAK 


PLT DEVICES 
TFCX REACTORS 
TFTR REACTORS 


Shield design for next-generation, low-neutron-fluence, 
superconducting tokamaks, 10:29532 (R;US) 
TOLUENE 
Chemical Reaction Yield 
Enhanced coal liquefaction by hydropyrolysis in i 
fluids. Quarterly report, January-March 1985, 10:26601 
(R;US) 
Solvent Properties 
Evaluation of rotating disc contactor for deashing. Final 
report, 10:26618 (R;US) 
Separations chemistry, 10:28169 (RA;US) 
Surface Tension 
Evaluation of rotating disc contactor for deashing. Final 
report, 10:26618 (R;US) 
Yields 
Flash pyrolysis of biomass with reactive and non-reactive 
gases, 10:26998 (R;US) 
TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TOPOLOGICAL MAPPING 
—_ in dynamical systems of the interval, 10:29401 
Sets of recurrent points of continuous maps of the interval, 
10:29403 (R;IT) 
TOPR REACTOR 
See THOR REACTOR 
TORE SUPRA 
Cooling Systems 
Design of the helium refrigerator for TORE SUPRA, 10:29528 
(R;FR) 
Radiant Heat Transfer 
Radiant heat exchange measurements for Tore Supra, 10:29541 
(R;FR;In French) 
TORUS-I TOKAMAK 
Device to be built within the EURATOM-CEA Association. 
Effects of q and high beta on tokamak stability, 10:29523 
(BA;XA) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOWER FOCUS COLLECTORS 
Evaluations 
Solar central receiver preliminary design studies: summary and 
review of contract results, 10:27204 (R;US) 
TOWER FOCUS POWER PLANTS 
See also BARSTOW SOLAR PILOT PLANT 
Control 
Optimal management of the heat storage unit and of the turbo- 
alternator group of an electro-solar power plant (THEMIS), 
10:27205 (R;FR;In French) 


Theory of cellwise optimization for solar central receiver 
systems, 10:27218 (R;US) 
TOWERS (EXTRACTION) 
See EXTRACTION COLUMNS 
TOXIC MATERIALS 
See also TOXINS 
Environmental Transport 
Aquatic ecosystem models for risk assessment, 10:28753 
(BA;US) 
Risk Assessment 
Aquatic ecosystem models for risk assessment, 10:28753 
(BA;US) 
TOXINS 
Solubility 
Micro-scale methods for characterization of supercritical fluid 
extraction and fractionation (Trichothecene 
mycotoxins), 10:28172 (R;US) 





TOXINS 
Supercritical Fluid Chromatography 


Supercritical Fluid Chromatography 

Micro-scale methods for characterization of supercritical fluid 
extraction and fractionation processes (Trichothecene 
mycotoxins), 10:28172 (R;US) 


See PROJECTION SPARK CHAMBERS 


Geochemistry 
Geochemistry, 10:28932 (RA;US) 
TRACK DETECTORS (DIELECTRIC) 


Hit-size effectiveness theory applied to high doses of low LET 
radiation for pink mutations in Tradescantia, 10:28824 
(R;US) 

Mutation Frequency 

Hit-size effectiveness theory applied to high doses of low LET 

radiation for pink mutations in Tradescantia, 10:28824 


Drug induced movement disorders in primates, 10:28772 
(BA;NL) 
Chronic Intake 
Drug induced movement disorders in primates, 10:28772 
(BA;NL) 
Labelling 
Studies on ‘carrier-free’ radiohalogenation of receptor-binding 
iazepines with “*F, “Br and '°I, 10:28243 


1,4-benzodiazepines 
(R;DE;In German) 


See TRANQUILIZERS 


Non-bonded ultrasonic transducer, 10:28327 (P;US) 
Shear wave transducer for boreholes, 10:28655 (P;US) 
TRANSFER (ENERGY) 
See ENERGY TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 
See RADIONUCLIDE KINETICS 
TRANSFER (MASS) 
See MASS TRANSFER 
TRANSFORMERS 
Cooling 
Power transformer with two-phase cooling. Final report, 
10:27358 (R;US) 
Electrical Insulation 
HVDC converter transformer insulation. Final report, 10:27359 
(R;US) 
Harmonics 
Steady-state response of single-phase and three-phase circuits 
containing single-phase transformers to sinusoidal or 
nonsinusoidal voltages. Topical report, December 1982- 
August 1984 (first draft), 10:27357 (R;US) 
TRANSIENT OVERPOWER ACCIDENTS 
Reactivity Coefficients 
Perspective on the inherent safety of LMR’s, 10:27550 (R;US) 
Thermal Stresses 


Fuel motion induced by a sharp burst TUCOP: PFR/TREAT 
test LO7, 10:27530 (R;US) 
TRANSIENTS 
See also ELECTRICAL TRANSIENTS 
Critical Heat Flux 
Transient critical heat flux modeling, 10:27628 (RA;US) 
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Data Base Management 
DATATRAN: a data base management and executive 
computer code system. Volume 4. Applications manual, 
10:27543 (R;US) 
Heat Transfer 
Introduction to the Semiscale program, 10:27616 (RA;US) 
Resolution of thermal striping issue downstream of a horizontal 
pipe elbow in stratified pipe flow (LMFBR), 10:27529 
(R;US) 
Hydraulics 
Introduction to the Semiscale program, 10:27616 (RA;US) 
Resolution of thermal striping issue downstream of a horizontal 
pipe elbow in stratified pipe flow (LMFBR), 10:27529 
(R;US) 
Two-Phase Flow 
High pressure steam/water two-phase flow in large diameter 
horizontal pipes, 10:27630 (RA;US) 
TRANSISTORS 
See also FIELD EFFECT TRANSISTORS 
MOS TRANSISTORS 
Noise 
Study of 1/f noise in solids. Final report, 16 June 1983-31 July 
1984, 10:28328 (R;US) 
TRANSITION ELEMENT ALLOYS 
Charge Transport 
Charge transfer in chromium-transition metal alloys, 10:28023 
(R;IT) 
TRANSITION ELEMENTS 
See also CHROMIUM 
COBALT 
COPPER 
GOLD 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
NIOBIUM 
SILVER 
TANTALUM 
TECHNETIUM 
TITANIUM 
TUNGSTEN 
VANADIUM 
ZIRCONIUM 
Catalytic Effects 
Kinetics and mechanisms of reactions of metal carbonyls 
revisited, 10:28208 (RA;US) 
TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (GAMMA) 
See PHOTON TRANSPORT 
TRANSPORT (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (PHOTON) 
See PHOTON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT THEORY 
See also GAMMA TRANSPORT THEORY 
NEUTRON TRANSPORT THEORY 
Monte Carlo Method 
Introduction to Monte-Carlo method, 10:29342 (R;FR;In 
French) 
Monte Carlo learning/biasing experiment with intelligent 
random numbers, 10:29352 (R;US) 
TRANSPORTATION SYSTEMS 
See also BUSES 
MASS TRANSIT SYSTEMS 
Energy Conservation 
Expanded bicycling route system for Denver. Final technical 
report, 10:27881 (R;US) 
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TRANSURANIUM ELEMENTS 


See also NEPTUNIUM 
PLUTONIUM 


Burden 

United States Transuranium Registry. Annual report, October 
1, 1982-September 30, 1983, 10:28868 (R;US) 

United States Transuranium Registry. Annual report, October 
1, 1983-September 30, 1984, 10:28869 (R;US) 

United States Transuranium Registry. Annual report, October 
1, 1981-September 30, 1982, 10:28867 (R;US) 

Chemical Analysis ' 

Apparatus and method for identification of matrix materials in 
which transuranic elements are embedded using thermal 
neutron capture gamma-ray emission, 10:28625 (P;US) 

Neutron Reactions 

Apparatus and method for identification of matrix materials in 
which transuranic elements are embedded using thermal 
neutron capture gamma-ray emission, 10:28625 (P;US) 

Nondestructive Analysis 

Measurement of radionuclides in waste packages, 10:26924 

(P;US) 
Solvent Extraction 

Nuclear Technology Programs at Argonne National 
Laboratory. Quarterly progress report, July-September 1984, 
10:26845 (R;US) 

TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TREE RINGS 
Density 

Preliminary ring-width and ring-density data for deriving 
wood mass chronologies of coniferous species from the 
northwest US and Canada, 10:28728 (R;US) 

Radiation densitometry in tree-ring analysis: a review and 
procedure manual, 10:28891 (R;US) 


See also PINES 
Plant Growth 
Preliminary ring-width and ring-density data for deriving 
wood mass chronologies of coniferous species from the 
northwest US and Canada, 10:28728 (R;US) 
TRIBUTYL PHOSPHATE 
See TBP 
TRIGA TYPE REACTORS 
Neutron Radiography 
Neutron radiography at the Breazeale nuclear reactor, 
10:27485 (RA;IL) 
TRIPLET PARTICLES 
See QUARKS 


Beta Decay 
Experiment to study the B-decay of free atomic and molecular 
tritium, 10:29093 (J;US) 
B 
ICF tritium production reactor, 10:29565 (R;US) 
Diffusion 
Steady state hydrogen transport in solids, 10:29554 (R;US) 
Excretion 
Investigation levels of radioisotopes in the body and in urine 
following inhalation of radioactive materials. Consequences 
of the 1977 ICRP recommendations, 10:28877 (RA;IL) 
Low Level Counting 
Method of measuring low-level tritium in general 
environmental samples, 10:28759 (RA;JP;In Japanese) 
Packaging 
Processing and packaging of Mound’s tritium contaminated 
waste, 10:26862 (RA;US) 
Radiation Monitoring 
Concentration of tritium in the atmosphere, 10:28709 
(RA;JP;In Japanese) 
Measurements of atmospheric tritium around the Tokai 
reprocessing plant, 10:28711 (RA;JP) 
Method of measuring low-level tritium in general 
environmental samples, 10:28759 (RA;JP;In Japanese) 
Results of tritium measurement in environmental samples and 
drainage, 10:28710 (RA;JP;In Japanese) 
Radioactive Waste Processing 
Processing and packaging of Mound’s tritium contaminated 
waste, 10:26862 (RA;US) 


Radiochemical Analysis 
Trees as indicators of subterranean migration of tritium from a 
shallow land radioactive waste disposal site, 10:26939 


(RA;US) 
Concentration 
Global environmental transport models for tritium, 10:28704 
(R;US) 
Water management of humid area shallow land burial sites, 
10:26931 (RA;US) 


Migration 

Laboratory and field studies related to the Radionuclide 
Migration Project. Progress report, October 1, 1983- 
September 30, 1984, 10:26942 (R;US) 

Trees as indicators of subterranean migration of tritium from a 
shallow land radioactive waste disposal site, 10:26939 
(RA;US) 

Water management of humid area shallow land burial sites, 
10:26931 (RA;US) 

Removal 

Technology of off-gas treatment for liquid-fed ceramic melters, 

10:26911 (R;US) 
Tissue Distribution 

Investigation levels of radioisotopes in the body and in urine 
following inhalation of radioactive materials. Consequences 
of the 1977 ICRP recommendations, 10:28877 (RA;IL) 

TRITIUM RECOVERY 

In thermonuclear reactors and/or devices. 

Key issues of fusion nuclear technology development 
(FINESSE), 10:29540 (R;US) 

Recovery of tritium from tritiated molecules, 10:29571 (P;US) 

TRITIUM TARGET 
Triton Reactions 

Calculation of neutron detection efficiency in the experiments 
on the study of synthesis reactions ttsub(u) — *He+2n+p- 
and dtsub(u) — ‘He + n + pw, 10:29232 (R;SU;In Russian) 

TRITON REACTIONS 


Bibliography and index for nuclear reactions among light 
charged particles. Volume 26, 10:29240 (R;US) 
Fusion 


Calculation of neutron detection efficiency in the experiments 
on the study of synthesis reactions ttsub(u) — *He+2n+p- 
and dtsub(w) — *He + n + p™, 10:29232 (R;SU;In Russian) 

TROMBE WALLS 
Construction 
Passive solar fire hall. Final report, 10:27252 (R;US) 
Demonstration Programs 
Passive solar fire hall. Final report, 10:27252 (R;US) 
Retrofitting 

Demonstration of a south wall glazing retrofit for solar 

heating. Final technical report, 10:27250 (R;US) 
TROUT 


Evaluation of lower Umatilla River channel modifications 
below Three Mile Dam. Annual progress report, 1984, 
10:28762 (R;US) 

TRU WASTES 
See ALPHA-BEARING WASTES 
TRX-1 
See REVERSE-FIELD PINCH 
TSL PROCESS 
Catalysts 


Catalyst deactivation in direct coal liquefaction: a comparative 
study of Wilsonville runs (Integrated Two-Stage 
Liquefaction (ITSL) mode; Doubly Integrated Two-Stage 
Liquefaction (DITSL) mode; Reconfigured Integrated Two- 
Stage Liquefaction (RITSL) mode), 10:26623 (R;US) 

Coal Preparation 

Coal pretreatment for two stage liquefaction. Quarterly report, 

January 1, 1985-March 31, 1985, 10:26728 (R;US) 
Computerized Simulation 

Improving the quality of deteriorated recycie solvents, 

10:26600 (R;US) 
Organic Solvents 

Improving the quality of deteriorated recycle solvents, 

10:26600 (R;US) 





TSL PROCESS 
Pilot Plants 


Pilot Plants 
Evaluation of rotating disc contactor for deashing. Final 
report, 10:26618 (R;US) 
ving the quality of deteriorated recycle solvents, 
10:26600 (R;US) 
Yields 
Coal liquefaction process solvent characterization and 
evaluation. Technical progress report, January 1, 1985- 
March 31, 1985, 10:26606 (R;US) 
Evaluation of rotating disc contactor for deashing. Final 
report, 10:26618 (R;US) 
Pittsburgh Energy Technology Center quarterly technical 
progress report for the period ending December 31, 1984, 
10:26608 (R;US) 
TUBES 
For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES. 


Profile development in drawn hollow tubes, 10:28107 (R;US) 
Failures 

Manual for investigation and correction of boiler tube failures. 

Final report, 10:27367 (R;US) 
Residual Stresses 

Ultrasonic measurement of residual stress in thin-walled 

stainless steel tubes, 10:28321 (RA;IL) 
Ultrasonic Testing 
Ultrasonic measurement of residual stress in thin-walled 
stainless steel tubes, 10:28321 (RA;IL) 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Hydraulic Conductivity 

Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part III. Geologic and hydrolic 
evaluation, 10:28915 (R;US) 

Alteration 

Nuclear Technology Programs at Argonne National 
Laboratory. Quarterly progress report, July-September 1984, 
10:26845 (R;US) 

Porosity 

Bulk and thermal properties of the functional Tuffaceous Beds 
in holes USW G-1, UE-25 No. 1, and USW G-2, Yucca 
Mountain, Nevada, 10:26916 (R;US) 

Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part III. Geologic and hydrolic 
evaluation, 10:28915 (R;US) 

Radioactive Waste Disposal 

Bulk and thermal properties of the functional Tuffaceous Beds 
in holes USW G-1, UE-25 No. 1, and USW G-2, Yucca 
Mountain, Nevada, 10:26916 (R;US) 

Radionuclide Migration 

Geologic and hydrologic characterization and evaluation of 
the Basin and Range Province relative to the disposal of 
high-level radioactive waste. Part III. Geologic and hydrolic 
evaluation, 10:28915 (R;US) 

Thermal Conductivity 

Bulk and thermal properties of the functional Tuffaceous Beds 
in holes USW G-1, UE-25 No. 1, and USW G-2, Yucca 
Mountain, Nevada, 10:26916 (R;US) 

Thermal Expansion 

Bulk and thermal properties of the functional Tuffaceous Beds 
in holes USW G-1, UE-25 No. 1, and USW G-2, Yucca 
Mountain, Nevada, 10:26916 (R;US) 

TUMOR CELLS 


Increased thermoresistance developed during growth of small 
multicellular spheroids, 10:28888 (J;US) 
Temperature Effects 
Increased thermoresistance developed during growth of small 
multicellular spheroids, 10:28888 (J;US) 
TUMORS 
See NEOPLASMS 
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TUNGSTEN 


Energy Levels 
Adsorbate-induced shifts of electronic surface states: Cs on the 
(100) faces of tungsten, molybdenum, and tantalum, 10:28059 
(J;US) 
Physical Radiation Effects 
Study of defects produced in tungsten by 800-MeV protons 
using field ion microscopy, 10:28065 (J;NL) 
Proton Reactions 
Prompt neutrino results from Fermilab, 10:29092 (J;US) 
Results from a Fermilab neutrino beam dump experiment, 
10:29095 (J;US) 


Properties 
Adsorbate-induced shifts of electronic surface states: Cs on the 
(100) faces of tungsten, molybdenum, and tantalum, 10:28059 
(;US) 
TUNGSTEN COMPLEXES 
Synthesis 


Selective transformation of carbonyl ligands to organic 
molecules. Progress report, September 1, 1984-August 31, 
1985, 10:28211 (R;US) 


TUNGSTEN COMPOUNDS 


Synthesis 
Metal alkoxides: models for metal oxides. Alkoxide ligands in 
early transition metal organometallic chemistry, 10:28210 


(R;US) 


TUNNEL EFFECT 


Quantum Mechanics 
Quantum dissipation, scattering and tunneling, 10:29422 
(R;DE) 
Velocity 
Traversal time for tunnelling, 10:29406 (R;IT) 


TURBINE BLADES 


Aerodynamics 
FIX. Dynamic, aeroelastic calculation of a windmill blade, 
10:27346 (R;DK;In Danish) 
Computer Calculations 
Interactive system for conversion of the characteristic 
quantities ‘large cylinders shells - beam model, 10:27348 
(R;DE;In German) 
Computer-Aided Design 
Interactive system for conversion of the characteristic 
quantities ‘large cylinders shells - beam model, 10:27348 
(R;DE;In German) 
Computerized Simulation 
FIX. Dynamic, aeroelastic calculation of a windmill blade, 
10:27346 (R;DK;In Danish) 
Corrosion 
Characterization of steam cycle chemistry at Southern 
California Edison steam plants. Final report, 10:27369 
(R;US) 
Corrosion Resistance 
1100-1500°F corrosion of turbine materials following long term 
exposure to the effluent from an experimental PFBC, 
10:28355 (BA;US) 


Design and fabrication of durable owner-built wind turbine 
blades. Final project report, 10:27343 (R;US) 
Fabrication 
Design and fabrication of durable owner-built wind turbine 
blades. Final project report, 10:27343 (R;US) 


Calculation of the aerial trajectory of a torn-off windmill 
blade, 10:27344 (R;DK;In Danish) 
SAVBAL computer program for simulation of the aerial 
trajectory of a torn-off blade, 10:27345 (R;DK;In Danish) 
TURBULENT FLOW 
Finite Difference Method 
Hybrid vortex-in-cell finite-difference method for shear layer 
computation, 10:29046 (J;US) 
Flow Models 
Numerical solutions of turbulent models for flow over a flat 
plate with angle of attack, 10:27286 (R;US) 
Numerical Solution 
Numerical solutions of turbulent models for flow over a flat 
plate with angle of attack, 10:27286 (R;US) 
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TURKEY 
Energy Policy 
Turkey - energy situation 1983, 10:27779 (R;DE;In German) 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TVA 
See TENNESSEE VALLEY AUTHORITY 
TWO-PHASE FLOW 
Phase and velocity distributions in a steam-water flow at the 
pressure of 4.9 MPa, 10:28300 (R;SU;In Russian) 
Chemical Reaction Kinetics 
Fundamental study of three-dimensional two-phase flow in 
combustion systems. Final report, 1 October 1983-30 
September 1984, 10:28349 (R;GB) 
Heat Transfer 
Stability analysis of direct contact heat exchangers subject to 
system perturbations. Final report, Task 2, 10:27320 (R;US) 
Mathematical Models 
Averging coefficient estimation for the one-dimensional model 
of two-phase flow. Momentum and continuity equations, 
10:28302 (R;SU;In Russian) 
Stability 
Stability of two-dimensional immiscible flow to viscous 
fingering, 10:28297 (R;US) 
ics 
Two phase flow in geothermal systems. Final report, April 1, 
1984-March 31, 1985, 10:27326 (R;US) 
Turbulent Flow 
Fundamental study of three dimensional two phase flow in 
combustion systems. Final report, 15 May 1982-31 May 1983, 
10:28350 (R;GB) 


UCLBL 
See LAWRENCE BERKELEY LABORATORY 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UINTA BASIN 
Oil Shale Deposits 
UTE commercial oil shale feasibility. Final progress report, 
10:26812 (R;US) 
UJM 
See JET MODEL 
ULCC 
See TANKER SHIPS 
ULTRACOLD NEUTRONS 
Scattering 
Study of interactions of ultracold neutrons with beryllium 
surface, 10:29356 (R;SU;In Russian) 
ULTRASONIC TESTING 
Advanced ultrasonic field system: a status report, 10:27470 
(R;US) 
Pulse Techniques 
Defect sizing using automated ultrasonic inspection techniques 
at RNL, 10:28324 (R;GB) 
Time-of-Flight Method 
Defect sizing using automated ultrasonic inspection techniques 
at RNL, 10:28324 (R;GB) 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND DISPOSAL 
Recommendations 
Selection of nuclide decay chains for use in the assessment of 
the radiological impact of geological repositories for 
radioactive waste, 10:26846 (R;GB) 
UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND MINING 
See also LONGWALL MINING 
Dust Collectors 
Developments in dust collector technology, 10:26710 (RA;XE) 


UNIFIED GAUGE MODELS 
Neutral-Current Interactions 


Dusts 

Air curtains for reducing exposure of heading machine 
operators to dust in coal mines, 10:26713 (RA;XE) 

Coal porosity - a major factor for assessing water absorption 
and water effectiveness in the control of coal dust, 10:26650 
(RA;XE;In German) 

Conclusions, 10:26715 (RA;XE;In German) 

Conference on health in mines, 10:26692 (R;XE) 

Control of dust make on high-performance faces, 10:26695 
(RA;XE;In French) 

Development of dry filter dust extractors for mobile dust 
sources, 10:26711 (RA;XE;In German) 

Dust problems in the UK and developments in dust control, 
10:26714 (RA;XE) 

Effective use and control of water for dust suppression, 
10:26706 (RA;XE) 

Problems and prospects for the fight against dust in the coal 
mines of the Sulcis, 10:26703 (RA;XE;In Italian) 

Requirements for dust control as a function of underground 
geology and the mining methods used in West Germany, 
10:26693 (RA;XE;In German) 

The extraction of respirable dust from machines working on 
longwall faces, 10:26697 (RA;XE) 

The present state of dust control in United States coal mines, 
10:26694 (RA;XE) 

Ways in which wet-type dust control measures can be 
automated on coal faces with stripping winning, 10:26696 
(RA;XE;In German) 

Heading Machines 

Control of dust-laden airflows for reasons of personnel 
protection and application of this technique on coal faces 
and in roadheader drivages, 10:26712 (RA;XE;In French) 

Development of dry filter dust extractors for mobile dust 
sources, 10:26711 (RA;XE;In German) 

Meetings 
Conference on health in mines, 10:26692 (R;XE) 
Mining Equipment 

US Bureau of Mines coal cutting research at TCRC for dust 

and energy reduction, 10:26709 (RA;XE) 
Packings 

Dust extraction at anhydrite placing points, 10:26708 

(RA;XE;In French) 
Rock Bursts 

Measures for preventing rock bursts in coal seams, 10:28917 

(R;DE;In German) 
Sprays 

Control of dust make on high-performance faces, 10:26695 

(RA;XE;In French) 
Ventilation Barriers 

Air curtains for reducing exposure of heading machine 

operators to dust in coal mines, 10:26713 (RA;XE) 
Ventilation Systems 

Problems and prospects for the fight against dust in the coal 

mines of the Sulcis, 10:26703 (RA;XE;In Italian) 
Working Conditions 
The present state of dust control in United States coal mines, 
10:26694 (RA;XE) 
UNDERWATER EXPLOSIONS 
Pressure Effects 
Pressure-time measurements in deep water, 10:28668 (R;US) 
UNIFIED GAUGE MODELS 


See also GRAND UNIFIED THEORY 
STANDARD MODEL 
WEINBERG-SALAM GAUGE MODEL 


CP Invariance 
Effects of CP violation in SU(2)/sub L/ x SU(2)/sub R/ x 
U(1) electroweak models, 10:29172 (R;US) 
Lattice Field Theory 
String and its tension in SU(3) lattice gauge theory: Towards 
definitive results, 10:29180 (R;DE) 


Experimental tests of gauge theories, 10:29117 (R;DE) 
Neutral-Current Interactions 
Neutral currents in two-Z-boson gauge models, 10:29191 
(R;SU) 
Status of SU(2)/sub L/ x SU(2)/sub R/ x U(1)/sub B-L/: 
phenomenology versus theory, 10:29206 (J;US) 
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Rest Mass 
Dynamical mass generation and asymptotic freedom in 
nonabelian gauge theories, 10:29175 (R;DE) 


ic models of elementary particles. Theory in 
progress, 10:29194 (R;SU;In Russian) 
Symmetry Breaking 

Supersymmetric models of elementary particles. Theory in 

progress, 10:29194 (R;SU;In Russian) 
UNIFIED-FIELD THEORIES 

Prior to April 1983, this concept was indexed by Einstein- 
Schroedinger Theory or Unified Gauge Models. For quantum 
field theory involving electromagnetic, weak and strong 
interactions see Grand Unified Theory. 


See also GRAND UNIFIED THEORY 
KALUZA-KLEIN THEORY 
SUPERGRAVITY 
WEINBERG-SALAM GAUGE MODEL 


Towers and ladders: Infinite parameter symmetries in Kaluza- 
Klein theories, 10:29408 (R;IT) 
Born-Infeld Theory 
Born-infeld theory as a part of the Einstein unified field theory, 
10:29197 (R;SU;In Russian) 


Towards realistic D=6, N=2 Kaluza-Klein supergravity on 
coset E;/SO(12)xSp(1) with chiral fermions, 10:29190 (R;IT) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNIPOLAR TRANSISTORS 
See FIELD EFFECT TRANSISTORS 
UNITED KINGDOM 
Energy Policy 
UK energy policy, 10:27783 (R;GB) 
Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
Human Populations 
Radiation exposure of the UK population - 1984 review, 
10:26751 (R;GB) 
Wave Energy Converters 
Assessment of wave power available at key United Kingdom 
sites: a description of work undertaken in the Department of 
Energy's wave energy programme, 10:27336 (R;GB) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 
UNIVERSITY OF CALIFORNIA LAWRENCE RADIATI 
See LAWRENCE BERKELEY LABORATORY 
UPSILON RESONANCES 
Photoproduction 


Beauty hadron photoproduction, 10:29131 (R;SU;In Russian) 


Isotherms 
Evaluation of radionuclide geochemical information developed 
by DOE high-level nuclear waste repository site projects. 
Annual progress report for October 1983-September 1984, 
10:26901 (R;US) 
Electron Beam Melting 
Uranium vapour generation using electron beam heating, 
10:28009 (R;IN) 
Evaporation 
Uranium vapour generation using electron beam heating, 
10:28009 (R;IN) 
Isotope Ratio 
Uranium series disequilibrium studies of drillcore KM3 from 
the Kamlunge test-site, northern Sweden, 10:26920 (R;SE) 
Materials Recovery 
Separations chemistry, 10:28169 (RA;US) 
Concentration 


Natural levels of uranium and radium in four potential areas 
for the final storage of spent nuclear fuel, 10:26918 (R;SE) 


Discussion of uranium control in phosphogypsum, 10:28249 
G;NL) 
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Solubility 
Evaluation of radionuclide geochemical information developed 
by DOE high-level nuclear waste repository site projects. 
Annual progress report for October 1983-September 1984, 
10:26901 (R;US) 
Spectrophotometry 
Spectrophotometric determination of uranium and thorium, 
10:28173 (R;IN) 
URANIUM 233 TARGET 
Argon 40 Reactions 
Evolution of the nucleus-nucleus interaction in the transition 
energy region, 10:29293 (R;FR) 
234 


Calibration Standards 

Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 

URANIUM 235 
Laser Isotope Separation 

Consideration on laser enrichment module. Module 
characteristics from the viewpoint of energy consumption, 
10:26823 (R;JP;In Japanese) 

URANIUM 235 TARGET 
Neutron Reactions 

Study of fission mechanism with the reactions *°Th, 7°! Pa, 

235U, 237Np(n,f) and *°*Cf(sf), 10:29294 (R;FR;In French) 
URANIUM 236 
Fission 

Conditions in a scission point and kinetic energies of nuclear 

fission fragments, 10:29301 (R;SU;In Russian) 
URANIUM 238 
Calibration Standards 

Cycling of transuranic radionuclides in the Columbia River, its 
estuary and the northeast Pacific Ocean. Progress report, 
January-December 1984, 10:28765 (R;US) 

URANIUM 238 TARGET 
Alpha Reactions 

Fast nucleon emission in high energy a scattering from heavy 

nuclei, 10:29299 (RA;DE) 
URANIUM COMPLEXES 
Catalytic Effects 

Supported organoactinides. Surface chemistry and catalytic 
properties of alumina-bound (Cyclopentadienyl)- and 
(Pentamethylcyclopentadieny])thorium and -uranium 
hydrocarbyls and hydrides, 10:28244 (J;US) 

Chemical Preparation 

Electron-transfer reactions of trivalent uranium. Preparation 
and structure of (MeCsH,)sU = NPh and [(MeC;H,)sU]}:[p- 
eta‘eta?-PhNCO], 10:28245 (J;US) 

Structural Chemical Analysis 

Electron-transfer reactions of trivalent uranium. Preparation 
and structure of (MeCsH:)sU = NPh and [(MeCsH,)sU],[p- 
eta‘,eta?-PhNCO], 10:28245 (J;US) 

Supported organoactinides. Surface chemistry and catalytic 
properties of alumina-bound (Cyclopentadieny]l)- and 
(Pentamethylcyclopentadieny])thorium and -uranium 
hydrocarbyls and hydrides, 10:28244 (J;US) 

URANIUM COMPOUNDS 


See also URANIUM NITRIDES 
URANIUM OXIDES 


Electronic Structure 
f-electron hybridization and heavy-termion compounds, 
10:28142 (J;US) 
F States 
f-electron hybridization and heavy-fermion compounds, 
10:28142 (J;US) 
Hybridization 
f-electron hybridization and heavy-fermion compounds, 
10:28142 (J;US) 
URANIUM DIOXIDE 
Criticality 
Critical data for homogeneous U(NAT)O2-PuO2-H2O-systems 
with PuOs:-fractions of 35 and 45 Wt% of the total oxide, 
10:26828 (R;DE;In German) 
Crystal Structure 
Separations chemistry, 10:28169 (RA;US) 
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Fabrication 
Nuclear fuel conversion and fabrication chemistry, 10:26841 
(;DE) 


Nuclear fuel conversion and fabrication chemistry, 10:26841 
(;DE) 
cling 


Development of a dry recycling route for rejected UO2 and 
UO,-4 wt % PuO: sintered pellets, 10:26826 (R;IN) 
Rolling 
Development of the roll-granulation technique for UO2 and 30 
%o Pus-UO2 powder, 10:26833 (RA;JP) 
HEXAFLUORIDE 


Liquid-phase compositions from vapor-phase analyses. II. 
Adaptation of the Prausnitz program to UF. and some of its 
potential impurities, 10:28188 (R;US) 


UF¢-recovery process utilizing desublimation, 10:26825 (P;US) 


Liquid-phase compositions from vapor-phase analyses. II. 
Adaptation of the Prausnitz program to UF. and some of its 
potential impurities, 10:28188 (R;US) 

Il 


See URANIUM 234 
URANIUM ISOTOPES 
See also URANIUM 234 


Uranium series disequilibrium studies of drillcore KM3 from 
the Kamlunge test-site, northern Sweden, 10:26920 (R;SE) 
URANIUM MINES 
See also CLUFF LAKE MINE 
Air Pollution 
Modeled atmospheric radon concentrations from uranium 
mines, 10:26944 (R;US) 
Exhaust Gases 
Modeled atmospheric radon concentrations from uranium 
mines, 10:26944 (R;US) 
URANIUM NITRIDES 
Crystal-Phase Transformations 
New high-pressure phase of uranium nitride studied by X-ray 
diffraction and synchrotron radiation, 10:28085 (R;DE) 
URANIUM ORES 
Extractive Metallurgy 
Uranium and rare earths in China, 10:26822 (RA;CA) 


Caro's acid - an oxidant for acid leaching of uranium ores 
(Permonosulfuric acid), 10:26820 (RA;CA) 
Meetings 
Proceedings of the meeting of the Canadian Uranium 
Producers’ Metallurgical Committee, 10:26818 (R;CA) 
Milling 
Midwest uranium project -development of the milling process, 
10:26821 (RA;CA) 
Milling high grade uranium ore at Cluff Lake, Saskatchewan, 
10:26819 (RA;CA) 
Ore Processing 
Midwest uranium project -development of the milling process, 
10:26821 (RA;CA) 
Proceedings of the meeting of the Canadian Uranium 
Producers’ Metallurgical Committee, 10:26818 (R;CA) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 


New microwave coupler material, 10:28099 (J;US) 
Formation Heat 
Thermodynamics of actinide perovskite-type oxides. II. 
Enthalpy of formation of CasUO¢, SrsUOs, BasUO«, 
SrsNpOs, and BasNpOg, 10:28248 (J;GB) 
Structural Chemical Analysis 
Thermodynamics of actinide perovskite-type oxides. II. 
Enthalpy of formation of CasUOg, SrsUO¢, BasUOc, 
SrsNpOs, and BasNpOg, 10:28248 (J;GB) 
URANIUM X 1 
See THORIUM 234 


URBAN AREAS 
Energy Conservation 
Energy conservation through 
Ontario, 10:27974 (BA;US) 
Geothermal Heating Systems 
study for the City of Ouray, Colorado. Final report, 
10:27312 (R;US) 
Springs geothermal project. Final technical report, 
10:27330 (R;US) 
Land Use 


land use planning in Eastern 


Energy conservation through land use planning in Eastern 
Ontario, 10:27974 (BA;US) 


conservation through 
Ontario, 10:27974 (BA;US) 
Transportation Systems 
bicycling route system for Denver. Final technical 
report, 10:27881 (R;US) 
URINALYSIS 
See URINE 
URINE 
Chemical Analysis 
Techniques for vanadium analysis in airborne particles and in 
urine, 10:28160 (R;FR;In French) 
Us DOD 


land use planning in Eastern 


S.1029: a bill that may be cited as the National Defense 
Authorization Act for fiscal year 1986. Introduced in the 
Senate of the United States, Ninety-Ninth Congress, First 

Session, April 29, 1985, 10:28672 (B;US) 
Research Programs 
The Defense Terrestrial Reactor Program, 10:27444 (J;US) 
US DOE 


See also ANL 
BETTIS 
BONNEVILLE POWER ADMINISTRATION 
ENERGY INFORMATION ADMINISTRATION 
HANFORD RESERVATION 
IDAHO NATIONAL ENGINEERING LABORATORY 
LASL 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LABORATORY 
MOUND LABORATORY 
OAK RIDGE RESERVATION 
ORNL 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
SOLAR ENERGY RESEARCH INSTITUTE 
US DOE INSPECTOR GENERAL 


Administrative Procedures 

Energy and water development appropriations for 1986. Part 4. 
Hearings before a Subcommittee of the Committee on 
Appropriations, House of Representatives, Ninety-Ninth 
Congress, First Session, 10:27767 (B;US) 

Problems with distribution of oil from the strategic petroleum 
reserve. Hearing before a Subcommittee of the Committee 
on Government Operations, House of Representatives, 
Nineth-Eighth Congress, Second Session, May 10, 1984, 
10:26790 (B;US) 


Budgets 

Department of Energy Civilian Energy Programs 
Authorization Act for fiscal years 1986, 1987, and 1988. Part 
1. A report submitted to the House of Representatives, 
Ninety-Ninth Congress, First Session, April 22, 1985, 
10:27768 (B;US) 

Department of Energy Civilian Research and Development 
Authorization Act for fiscal years 1986, 1987, and 1988. A 
report submitted to the House of Representatives, Ninety- 
Ninth Congress, First Session, April 22, 1985, 10:27769 
(B;US) 


Appropriations, House of Representatives, Ninety-Ninth 
Congress, First Session, 10:27767 (B;US) 
H.R.2041: a bill to authorize appropriations to the Department 


of Energy for civilian programs for fiscal year 1986 
and fiscal year 1987, and for other purposes. Introduced in 





US DOE 
Budgets 


the House of Representatives, Ninety-Ninth Congress, First 
Session, April 15, 1985, 10:27770 (B;US) 

S.911: a bill to authorize appropriations for the Department of 
Energy for national security programs for fiscal year 1986 
and fiscal year 1987, and for other purposes. Introduced in 
the Senate of the United States, Ninety-Ninth Congress, 
First Session, April 16, 1985, 10:28673 (B;US) 

Loan Guarantees 

Financial status of the Great Plains coal gasification project, 

10:26749 (R;US) 


Facilities 

ONS/NFS activities and projects, 10:26952 (RA;US) 

ONS overview, 10:26951 (RA;US) 

ONS/RC emergency activities, 10:26953 (RA;US) 

Potential conflict between safety and security/safeguards at 
nuclear facilities, 10:26954 (RA;US) 

ions and standards, 10:26955 (RA;US) 
TMI-2 lessons learned: planning is the key, 10:26956 (RA;US) 
Quality Assurance 

Status of quality assurance implementation in the 
of Energy, July 14, 1983-December 31, 1984, 10:29587 
(R;US) 

Research Programs 

Catalyst performance in Liquid Phase Methanol synthesis, 
10:27034 (J;US) 

Department of Energy research and development programs - 
fiscal year 1985. Hearings before the Subcommittee on 
Energy Research and Development of the Committee on 
Energy and Natural Resources, United States Senate, 

Second Session, 10:27765 (B;US) 


technical analysis) - fiscal year 1985. Volume VII-a. Hearing 
before the Subcommittee on Energy Development and 

i of the Committee on Science and Technology, 
US House of Representatives, Ninety-Eighth Congress, 
Second Session, February 23, 1984, 10:27766 (B;US) 

Department of Energy Civilian Research and Development 

Authorization Act for fiscal years 1986, 1987, and 1988. A 
report submitted to the House of Representatives, Ninety- 
Ninth Congress, First Session, April 22, 1985, 10:27769 
(B;US) 


Energy and water development appropriations for 1986. Part 4. 


Hearings before a Subcommittee of the Committee on 
Appropriations, House of Representatives, Ninety-Ninth 
Congress, First Session, 10:27767 (B;US) 

H.R.2041: a bill to authorize appropriations to the Department 
of Energy for civilian energy programs for fiscal year 1986 
and fiscal year 1987, and for other purposes. Introduced in 
the House of Representatives, Ninety-Ninth Congress, First 
Session, April 15, 1985, 10:27770 (B;US) 

Keys to access, competitiveness and stability. “Institutional 
profiles in the energy sciences and technology for 
Historically Black Colleges and Universities, 1985”, 10:29578 
(R;US) 

MOD-SB advanced megawatt scale wind turbine project, 
10:27353 (J;US) 

S.1029: a bill that may be cited as the National Defense 
Authorization Act for fiscal year 1986. Introduced in the 
Senate of the United States, Ninety-Ninth Congress, First 
Session, April 29, 1985, 10:28672 (B;US) 

U.S. DOE in-house coal preparation research in FY84, 
10:26734 (J;US) 

Small Businesses 

Report to Congress on the Small Business Program of the 

Department of Energy, 10:29577 (R;US) 
Technology Transfer 

Energy and water development appropriations for 1986. Part 4. 
Hearings before a Subcommittee of the Committee on 
Appropriations, House of Representatives, Ninety-Ninth 
Congress, First Session, 10:27767 (B;US) 

US DOE INSPECTOR GENERAL 
Audits 

Office of Inspector General FY 1985-I semiannual report, 

October 1, 1984-March 31, 1985, 10:29585 (R;US) 
US GEOLOGICAL SURVEY 
See US GS 
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US GS 
Research Programs 
Water resources investigations in New York, 1980, 10:28764 
(R;US) 
US NRC 
United States Nuclear Regulatory Commission-prior to 1975 was 
part of US AEC. 
Antitrust Review 
Procedures for meeting NRC antitrust responsibilities, 10:27773 
(R;US) 
Enforcement 
Enforcement actions: significant actions resolved. Quarterly 
progress report, January-March 1985. Volume 4, No. 1, 
10:27447 (R;US) 


Regulatory and technical reports (Abstract Index Journal). 
Compilation for first quarter 1985, January-March. Volume 
10, No. 1, 10:27446 (R;US) 
US ORGANIZATIONS 


See also FEDERAL POWER COMMISSION 
SYNTHETIC FUELS CORPORATION 
TENNESSEE VALLEY AUTHORITY 
US DOD 
US DOE 
US NRC 


Research Programs 
Board on chemical sciences and technology. Progress report, 
May 15, 1982-May 14, 1983, 10:28156 (R;US) 
USA 


See also FEDERAL REGION III 
FEDERAL REGION X 


Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
Nuclear Power Plants 
Licensed operating reactors. Status s report, data as of 
February 28, 1985. Volume 9, No. 3, 10:27445 (R;US) 
USSR 
Fuel Cycle 
International Nuclear Fuel Cycle Fact Book. Revision 5, 
10:26908 (R;US) 
UTILITIES 
See ELECTRIC UTILITIES 
UVVVR 
Ustavu pro Vyzkum, Vyrobu a Vyuziti Radioisotopu - Institute for 
the Research, Production and Application of Radioisotopes, 
Prague. 
International Cooperation 
International cooperation of UVVVR in radionuclide 
metrology, 10:29376 (RA;CS;In Czech) 


Vv 


V-2 REACTOR (DUKOVANY) 
See DUKOVANY V-2 REACTOR 
VACANCIES 
Bubble Growth 
Thermodynamics and the mechanism of the bubble growth in 
solids, 10:26827 (R;IN) 
Recombination 
Point defect absorption by dislocation dipoles, 10:29386 
(RA;SU;In Russian) 
VACUUM ULTRAVIOLET RADIATION 
See FAR ULTRAVIOLET RADIATION 
VAGOTOMY 
See SURGERY 
VALENCE ELECTRONS 
See ELECTRONS 
VALLEYS 
Air Quality 
VALMET: a valley air pollution model. Final report. Revision 
1, 10:28698 (R;US) 
VALVES 
See also RELIEF VALVES 
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Disc valve for sampling erosive process streams, 10:26628 


(P;US) 
VANADIUM 
Absorption 


Spectroscopy 
Techniques for vanadium analysis in airborne particles and in 
urine, 10:28160 (R;FR;In French) 
Emission Spectroscopy 
Preparation of immission dust samples for the analysis of toxic 
substances in dust by atomic emission spectroscopy with 
inductively coupled plasma, 10:28700 (R;DE;In German) 
Quantitative Chemical Analysis 
Study of sulfur and vanadium in heavy petroleum products, 
10:26791 (R;FR;In French) 
X-Ray Fluorescence Analysis 
Techniques for vanadium analysis in airborne particles and in 
urine, 10:28160 (R;FR;In French) 
VANADIUM ALLOYS 
Chemical Composition 
Long range ordered alloys modified by addition of niobium 
and cerium, 10:28064 (P;US) 
Creep 
Long range ordered alloys modified by addition of niobium 
and cerium, 10:28064 (P;US) 


Fabrication 
Properties of Ti-6A1-4V spun formed fuze supports, 10:28052 
(R;US) 
Phase Studies 
Synthesis and properties of elevated-temperature p/m 
aluminum alloys. Annual technical report, 1 October 1983-30 
September 1984, 10:28004 (R;US) 
VANADIUM MINERALS 
See MINERALS 
VANADIUM SILICIDES 
Physical Radiation Effects 
Influence of ion irradiation on the superconducting 
intermetallides of A15 structure (NbsSn, NbsSi, V3Si, 
NbsGe), 10:28028 (RA;SU;In Russian) 


Influence of ion irradiation on the superconducting 
intermetallides of A15 structure (NbsSn, NbsSi, V3Si, 
NbsGe), 10:28028 (RA;SU;In Russian) 

VAPOR PRESSURE 
Measuring Methods 
Vapour pressure of americium(III) chloride, 10:28241 (R;DE;In 
German 


) 
VAPORIZATION 
See EVAPORATION 
VARISTORS 
See SEMICONDUCTOR RESISTORS 
VASCULAR DISEASES 
Risk Assessment 
Risk indicators in coronary cardiac disease and occlusive 
disease of the peripheral arteries: comparative coronary and 
peripheral angiography - total new in 160 patients, 
10:28792 (R:DE) 
VECTOR MESONS 


See also K-892 RESONANCES 
OMEGA-784 RESONANCES 
PHI-1019 RESONANCES 
RHO-765 RESONANCES 


Photoproduction 
Q.C.D. predictions for the forward photoproduction of heavy 
vector mesons, 10:29108 (R;FR) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BICYCLES 


BUSES 
ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 


Air Pollution 
Environmental concerns related to natural gas vehicles, 
10:28000 (R;US) 
Fuels 


Environmental concerns related to natural gas vehicles, 
10:28000 (R;US) 


VISIBLE RADIATION 
Inelastic Scattering 


Environmental Impacts 
Environmental concerns related to natural gas vehicles, 
10:28000 (R;US) 
Fuel Economy 
Driver behaviour, maintenance of the vehicle, and fuel 
consumption: background information for a campaign for 
fuel saving among ordinary drivers, 10:27885 (R;NO;NO) 
Fuel Substitution 
Environmental concerns related to natural gas vehicles, 
10:28000 (R;US) 
Maintenance 
Driver behaviour, maintenance of the vehicle, and fuel 
consumption: background information for a campaign for 
fuel saving among ordinary drivers, 10:27885 (R; NO;NO) 


Environmental concerns related to natural gas vehicles, 
10:28000 (R;US) 


Extrapolation 
Height extrapolation of wind data, 10:27338 (J;US) 
VENTILATION DUCTS 
See DUCTS 
VENTILATION SYSTEMS 
Ducts 
The design and testing of a high performance ventilator cowl: 
an element in passive ventilation, 10:27875 (BA;US) 
VERMONT 
Geology 
Bedrock geology of the Brattleboro quadrangle, Vermont-New 
Hampshire, 10:28909 (R;US) 
VERTICAL AXIS TURBINES 
Airfoils 
Tailored airfoils for Vertical Axis Wind Turbines*, 10:27354 
(J;US) 


Aerodynamic tower shake force analysis for VAWT, 10:27352 
(J;US) 
Wind Loads 
Aerodynamic tower shake force analysis for VAWT, 10:27352 
G;US) 


See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VHTR REACTOR 
Process Heat 
The modular reactor-A deployment strategy for the long-term 
HTGR goal of very high temperature operation, 10:27451 
(J;US) 
VIBRATION MODES 
See OSCILLATION MODES 
VIBRATIONAL BAND 
See VIBRATIONAL STATES 
VIBRATIONAL STATES 
Energy Transfer 
Theoretical chemistry, 10:28047 (RA;US) 
VILLIGEN CYCLOTRON 
See SIN CYCLOTRON 
VINYL CYANIDE 
See ACRYLONITRILE 
VINYL MONOMERS 
Biodegradation 
Biodegradation testing of solidified low-level waste streams, 
10:26902 (R;US) 
Compression Strength 
Biodegradation testing of solidified low-level waste streams, 
10:26902 (R;US) 
VINYLBENZENE 
See STYRENE 
VISIBLE RADIATION 
Inelastic Scattering 
Light scattering from crystals, glasses and liquids, 10:28126 
(R;IT) 





VISITOR CENTERS 
See PUBLIC BUILDINGS 
VITRINITE 


See MACERALS 
VLASOV EQUATION 

See BOLTZMANN-VLASOV EQUATION 
VLASOV INSTABILITY 

See BOLTZMANN-VLASOV EQUATION 
VLCC 

See TANKER SHIPS 
VOLATILIZATION 

See EVAPORATION 
VOLTAIC CELLS 

See ELECTRIC BATTERIES 


Effiuents 
Emission of Tc-99 from nuclear facilities, 10:27480 (R;DE;In 
German) 
WALLS 
See also TROMBE WALLS 
Flame Propagation 
Significant parameters for predicting flame spread, 10:28254 
(R;US) 
Thermal Conductivity 
In-situ measurement of wall thermal performance: data 
interpretation and apparatus design recommendations, 
10:27863 (R;US) 
Thermal Insulation 
Components for exterior insulation of outer walls, 10:27870 
(R;DK;In Danish) 
WASHINGTON 
Aquatic Ecosystems 
Analysis of sediments and soils for chemical contamination for 
the design of US Navy homeport facility at East Waterway 
of Everett Harbor, Washington. Final report, 10:28763 
(R;US) 
Geologic Fractures 
Comparative study of fracture planes computed from 
topography and lineaments from imagery with structures and 
mineralization in the magnetic belt of Washington State, 
10:28912 (R;US) 
Water Pollution Control 
Analysis of sediments and soils for chemical contamination for 
the design of US Navy homeport facility at East Waterway 
of Everett Harbor, Washington. Final report, 10:28763 
(R;US) 
Wind Power 
Regional Wind Energy Assessment Program progress report, 
October 1983-September 1984. Appendix. Wind statistics 
summaries, 10:27342 (R;US) 
Regional Wind Energy Assessment Program. Progress report, 
October 1983-September 1984, 10:27337 (R;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE DISPOSAL ACTS 
Analysis of the London dumping convention, 10:27758 (R;FR) 
WASTE FORMS 


Biodegradation 
Biodegradation testing of solidified low-level waste streams, 
10:26902 (R;US) 


Evaluation of the performance of solidified commercial low- 
level wastes in an arid climate, 10:26879 (RA;US) 

Polyethylene solidification of low-level wastes, 10:26853 
(R;US) 

Properties of radioactive wastes and waste containers, 10:26880 
(RA;US) 
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Performance Testing 
Status of waste form testing, 10:26881 (RA;US) 
Testing 
Waste form development/test, 10:26858 (RA;US) 
WASTE HEAT UTILIZATION 
Contaminated-vapor rotary-screw heat pump. Annual progress 
report, August 1983-August 1984, 10:27964 (R;US) 


Sundstrand waste heat recovery system, 10:27955 (R;US) 
Heat Exchangers 
Woven heat exchanger, 10:27967 (P;US) 
Industry 
Cogeneration and waste heat recovery, 10:27966 (R;US) 
WASTE OILS 
Radioactive Waste Disposal 
Disposal of slightly contaminated waste oil, 10:26878 (RA;US) 
WASTE PROCESSING PLANTS 
See also RESOURCE RECOVERY FACILITIES 


Management 

Study of combined collective renewable power plants. Pt. 2. 
Description of supply units. Solar heating plants. Wind 
power plants. Heat pump systems. Biogas plants. Straw and 
wood-fueled systems. District heating. Heat storage. Power 
distribution. Control and management, 10:27969 (R;DK;In 
Danish) 

Environmental Impacts 

Draft Environmental Impact Statement for the proposed 
resource recovery program at the Brooklyn Navy Yard. 
Volume IV. Technical appendices B and E through P, 
10:28771 (R;US) 

Draft Environmental Impact Statement for the proposed 
resource recovery program at the Brooklyn Navy Yard. 
Volume II. Technical appendices. Appendix C, 10:28770 
(R;US) 

Health Hazards 

Health risk evaluation of flue gas emissions of chlorinated 
dioxins and dibenzofurans from a hazardous waste 
incineration plant, 10:28347 (R;SE) 

Site Selection 

Draft Environmental Impact Statement for the proposed 

resource recovery program at the Brooklyn Navy Yard. 
Volume II. Technical appendices. Appendix C, 10:28770 
(R;US) 

WASTE SOLUTIONS 

See LIQUID WASTES 

WASTE WATER 

Flow Rate 
Flow rate measurements in sewage treatment plants by tracer 

techniques, 10:28346 (RA;CS;In Slovak) 

Radiochemical 
Determination of Co in high volumes of water samples, 

10:28164 (RA;CS;In Slovak) 

Recycling 

Gasifier wastewater treatment: phase I cooling tower 
assessment, 10:26682 (J;US) 

Pilot-scale treatment of gasification wastewater and reuse in a 
cooling tower, 10:26564 (R;US) 
Water Treatment 
Fate of contaminants during treatment of H-coal process 
wastewater, 10:26683 (J;US) 

Gasifier wastewater treatment: phase I cooling tower 
assessment, 10:26682 (J;US) 

Pilot-scale treatment of gasification wastewater and reuse in a 
cooling tower, 10:26564 (R;US) 


See also INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 

Corrosive Effects 
Corrosion of carbon steel in oxidizing caustic solutions, 
10:28080 (BA;US) 
WATER 
See also FEEDWATER 
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FRESH WATER 
GROUND WATER 
RAIN WATER 
SEAWATER 
WASTE WATER 


Activation 
Determination of trace elements in waters and sediments by 
neutron activation analysis, 10:28163 (RA;CS;In Czech) 
Atomization 
Vaporization and devolatilization of coal-water sprays. Tenth 
quarterly report for the period ending February 11, 1985, 
10:26740 (R;US) 
Chemical Analysis 
Collection and selection of oil-producing desert microalgae, 
10:27182 (RA;US) 
Chemical Reaction Kinetics 
Interaction of H2O with Si(111) and (100) Critical conditions 
for the growth of SiOz, 10:28146 (J;US) 
Chemical Reaction Yield 
Coal gasification and tar conversion reactions over calcium 
oxide. Final technical report, August 7, 1981-August 6, 1984, 
10:26567 (R;US) 


Interstellar grain mantles, 10:28978 (R;US) 
Dissociation 
Interaction of H2O with Si(111) and (100) Critical conditions 
for the growth of SiOz, 10:28146 (J;US) 
Meetings 
Radionuclides and ionizing radiation in water management. 
Conference proceedings, 10:28746 (R;CS;In Czech) 
Molecular Structure 
Dynamics of supercooled water studied by neutron scattering, 
10:28180 (R;FR) 
PH Value 
Collection and selection of oil-producing desert microalgae, 
10:27182 (RA;US) 
Photoelectrolysis 
Development and characterisation of new materials to use as 
electrodes in photoelectrochemical solar cells designed to 
convert solar energy to chemical energy, 10:27110 (R;XE) 
Production 
Measurement of dynamic reservoir: reservoir conditions. 
Technical progress report, June 1984-March 1985, 10:26691 
(R;US) 
Proton Transport 
Dynamics of protons in water and aqueous ZnCl solutions, 
10:28179 (R;FR) 
Solvent Properties 
Picosecond studies of excited state proton transfer reactions, 
10:28214 (R;US) 
Subcooled Boiling 
Algorithm for calculating the critical heat flux, steam content 
and hydraulic charcteristics of a channel during subcooled 
boiling, 10:28304 (R;SU;In Russian) 
Vibrational States 
Low frequency dynamics in water and aqueous solutions of 
ZnCl: a comparative investigation by Raman, Rayleigh 
wing and inelastic neutron scattering, 10:28178 (R;FR) 
WATER CHEMISTRY 
Hydrogen Additions 
Hydrogen water chemistry for BWRs, 10:27395 (R;US) 
WATER CONTENT 
See MOISTURE 
WATER COOLANT 
See WATER 
WATER COOLED REACTORS 
See also ACPR REACTOR 
ATR REACTOR 
BWR TYPE REACTORS 
HFIR REACTOR 
ORR REACTOR 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 
Mechanical Vibrations 
Turbulence and rod vibrations in an annular region with 
upstream disturbances, 10:27472 (R;US) 
Radiation Monitoring 
Two-phase monitoring in water reactor systems by gamma-ray 
scattering profile densitometry, 10:27557 (RA;IL) 


WAVE EQUATIONS 
Nonlinear Problems 


Reactor Accidents 

MATADOR: a computer code for the analysis of radionuclide 
behavior during degraded core accidents in light water 
reactors, 10:27693 (R;US) 

MATADOR (Methods for the Analysis of Transport And 
Deposition Of Radionuclides) code description and User's 
Manual, 10:27694 (R;US) 

WATER GAS 
Approximately 300 Btu/ft*® 
Calorific Value 
Development of an advanced water-gas shift conversion 
system, 10:26587 (RA;US) 
WATER HEATERS 
See also SOLAR WATER HEATERS 
Design 

Advanced appliance improvement: hi-input commercial pulse- 
combustion water heater. Annual report, November 1983- 
October 1984, 10:28353 (R;US) 

Efficiency 

Advanced appliance improvement: hi-input commercial pulse- 
combustion water heater. Annual report, November 1983- 
October 1984, 10:28353 (R;US) 

WATER MODERATOR 
See WATER 
WATER POLLUTION 
Bibliographies 

Energy and the Environment: a current awareness journal, 

10:28719 (J;US) 
Mathematical Models 

Buoyancy-driven leakage of oil from a ruptured submarine 

pipeline, 10:26784 (R;NL) 
WATER POLLUTION CONTROL 

Use this term for items that involve the removal or management of 

pollutants after they are formed by a source. 
Planning 

Analysis of sediments and soils for chemical contamination for 
the design of US Navy homeport facility at East Waterway 
of Everett Harbor, Washington. Final report, 10:28763 
(R;US) 

WATER QUALITY 
Classification 

Classification of water quality according to Czechoslovak State 
Standard 83 0602 with respect to radioactivity, 10:28757 
(RA;CS;In Czech) 

Monitoring 
Individual Water Sample Quality Assurance Program, 10:28751 
(R;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERSHEDS 
Radionuclide Migration 

New estimating procedures for surface runoff, sediment yield, 
and contarrinant transport in Los Alamos County, New 
Mexico, 10:28737 (R;US) 

WATT-HOUR METERS 
See POWER METERS 
WAVE ENERGY CONVERTERS 
Bibliographies 

Solar Energy Update: a current awareness journal, 10:27055 

G;US) 
Research Programs 

Assessment of wave power available at key United Kingdom 
sites: a description of work undertaken in the Department of 
Energy's wave energy programme, 10:27336 (R;GB) 

WAVE EQUATIONS 


See also DIRAC EQUATION 
SCHROEDINGER EQUATION 


Functional Analysis 
Hamiltonian structures and conservation laws of nonlinear 
wave equations. Lax equations. Laws of conservation and 
deformation of basic structures, 10:29330 (R;SU;In Russian) 
Nonlinear Problems 
Hamiltonian structures and conservation laws of nonlinear 
wave equations. Lax equations. Laws of conservation and 
deformation of basic structures, 10:29330 (R;SU;In Russian) 





WAVE FUNCTIONS 
Calculation Methods 


WAVE FUNCTIONS 
Calculation Methods 

Evolution kernel for the pion wave function: two-loop 
calculation in the Feynman gauge, 10:29143 (R;SU;In 
Russian) 

WAVE PROPAGATION 
Computer Codes 

Surface wave modes of a multilayered medium backed by a 
perfectly conducting ground plane: computation of 
propagation constants, 10:29387 (R;US) 

Computerized Simulation 

Surface wave modes of a multilayered medium backed by a 
perfectly conducting ground plane: computation of 
propagation constants, 10:29387 (R;US) 

WAVES (SHOCK) 
See SHOCK WAVES 
WAVES (STANDING) 
See STANDING WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK BOSON 
See INTERMEDIATE BOSONS 
WEAK INTERACTIONS 
See also FERMI INTERACTIONS 
Composite Models 
Composite model of the weak interactions, 10:29166 (J;US) 
WEATHER 
Data Compilation 

Solar meteorological research and training program. 
Measurements of global and direct insolation. Final report. 
Appendix II, 10:27057 (R;US) 

Solar meteorological research and training program. 
Measurements of global and direct insolation. Final report. 
Appendix 3, 10:27058 (R;US) 

Mathematical Models 

Establishment of short reference years for calculation of annual 
solar heat gain or energy consumption in residential and 
commercial buildings. Pt. 1 and 2, 10:27060 (R;XE) 

WEB GROWTH METHOD 
See DENDRITIC WEB GROWTH METHOD 


See WIND TURBINES 
WEEVILS 
See BEETLES 
WEINBERG-SALAM GAUGE MODEL 


Workshop on electroweak symmetry breaking: proceedings, 
10:29050 (R;US) 
WELDED JOINTS 
Physical Radiation Effects 
Fracture properties of a neutron-irradiated stainless steel 
submerged arc weld cladding overlay, 10:27633 (RA;US) 
Residual Stresses 
Effects of residual stresses and distortion on the nickel 200 and 
stainless steel 304 weldments, 10:28055 (R;US) 
WELDS 
See WELDED JOINTS 
WELL CASINGS 
Leaks 
Improvement of gas-tightness of OTTG and TBO-S threaded 
pipe couplings, 10:26804 (TJ;GB) 
WELL DRILLING 
Mathematical Models 
Methodology description for the Well Completion Estimation 
Model, 10:27782 (R;US) 
WELL LOGGING EQUIPMENT 


To be used only when the equipment itself is the topic of the paper; 


includes source, detector, and associated equipment. 
Data Transmission Systems 
Electronic parts for geothermal-well logging, 10:27329 (J;US) 
WELLS 


See also EXPLORATORY WELLS 
GEOTHERMAL WELLS 
INJECTION WELLS 
NATURAL GAS WELLS 
OIL WELLS 


BEST COPY AVAILABLE 
FOR REPRODUCTION 
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Leak Testing 

Test of Department of Energy Strategic Petroleum Reserve 
Cavern Bryan Mound 104 (Salt cavern entry wells), 
10:26795 (R;US) 

WENTZEL-KRAMERS-BRILLOUIN APPROXIMATION 
See WKB APPROXIMATION 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WESTINGHOUSE GASIFICATION PROCESS 
Design 

Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system. Fourth quarter 
progress report FY-1983, July 1-September 30, 1983, 
10:26569 (R;US) 

Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system. First quarter pro, 
report FY-1984, October 1-December 31, 1983, 10:26570 
(R;US) 

Engineering 

Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system. Fourth quarter 
progress report FY-1983, July 1-September 30, 1983, 
10:26569 (R;US) 

Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system. First quarter pro, 
report FY-1984, October 1-December 31, 1983, 10:26570 
(R;US) 

Process Development Units 

Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system. Fourth quarter 
progress report FY-1983, July 1-September 30, 1983, 
10:26569 (R;US) 

Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system. First quarter pro, 
report FY-1984, October 1-December 31, 1983, 10:26570 
(R;US) 

WESTINGHOUSE STANDARD REACTOR 
Prior to 1975, PWR/41 TYPE REACTORS was used. 
Loss of Coolant 
Determination of Appendix K conservatisms for Westinghouse 
PWR using TRAC-PD2/MODI1, 10:27631 (RA;US) 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 

WHITE HOLES 

Protostars 

Remark on Ambartsunian’s protostars, 10:28945 (R;HU) 

WHOLE-BODY COUNTING 

Comparative Evaluations 

Comparison of threshold activities in measurement with whole- 
body semiconductor detector and with scintillation 
detectors, 10:28874 (RA;CS;In Czech) 

Sensitivity 

Threshold activities in whole-body measurement with 
semiconductor detector in various configurations, 10:29369 
(RA;CS;In Czech) 

WIGGLER MAGNETS 
Beam Optics 

Electron trajectories in a combined wiggler and alternating 

gradient quadrupole field, 10:28473 (R;US) 
Magnetic Fields 

Electron trajectories in a combined wiggler and alternating 

gradient quadrupole field, 10:28473 (R;US) 
Performance 

Permanent magnets for production and use of high energy 

particle beams, 10:28561 (R;US) 
Permanent Magnets 

Permanent magnets for production and use of high energy 

particle beams, 10:28561 (R;US) 
WILD ANIMALS 
Environment and power: fish and wildlife annual project 
summary 1983, 10:27053 (R;US) 
WIND 
Flow Models 
Height extrapolation of wind data, 10:27338 (J;US) 
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Measuring Methods 
Meteorological and performance measurements on a 55 kW 
Vestas and a 30 kW Sonebjerg wind turbine, 10:27347 
(R;XE) 
Turbulence 


Atmospheric boundary modeling, 10:28678 (R;DK) 
Velocity 
Height extrapolation of wind data, 10:27338 (J;US) 

WIND ENERGY CONVERSION SYSTEMS 

See WIND TURBINES 
WIND GENERATORS 

See WIND TURBINES 
WIND POWER 


Solar Energy Update: a current awareness journal, 10:27055 
(J;US) 


Solar energy education. Renewable energy activities for 
general science, 10:27054 (R;US) 
Research Programs 
The EEC wind energy R + D programme, 10:27810 (BA;US) 
Resource Assessment 
Regional Wind Energy Assessment Program progress report, 
October 1983-September 1984. Appendix. Wind statistics 
summaries, 10:27342 (R;US) 
Regional Wind Energy Assessment Program. Progress report, 
October 1983-September 1984, 10:27337 (R;US) 
Tax Credits 
New Mexico solar and wind energy tax credit impact 
assessment study. Final report, 10:27804 (R;US) 
WIND POWER PLANTS 
Economic Analysis 
Solar energy for village development, 10:27203 (J;US) 
Electric Batteries 
Wind energy-battery storage (WEBS) system study and design 
project summary update, 10:27341 (RA;US) 


Study of combined collective renewable power plants. Pt. 2. 
Description of supply units. Solar heating plants. Wind 
power plants. Heat pump systems. Biogas plants. Straw and 
wood-fueled systems. District heating. Heat storage. Power 
distribution. Control and management, 10:27969 (R;DK;In 
Danish) 

Feasibility Studies 
Solar energy for village development, 10:27203 (J;US) 
WIND TURBINES 
See also VERTICAL AXIS TURBINES 
ics 

FIX. Dynamic, aeroelastic calculation of a windmill blade, 

10:27346 (R;DK;In Danish) 
Computerized Simulation 
FIX. Dynamic, aeroelastic calculation of a windmill blade, 
10:27346 (R;DK;In Danish) 
Demonstration Programs 
Power from the wind. Final report, 10:27248 (R;US) 
Electric Batteries 
Wind energy battery storage. Phase II, final report, 10:27351 
(R;US) 
Environmental Impacts 
Windmills and birds, 10:27339 (R;DK;In Danish) 
Performance Testing 

Meteorological and performance measurements on a 55 kW 
Vestas and a 30 kW Sonebjerg wind turbine, 10:27347 
(R;XE) 

Powered Supports 

Novel powered support pillar for wind turbines, 10:27349 

(R;DE;In German) 
Research Programs 

MOD-S5B advanced megawatt scale wind turbine project, 

10:27353 (J;US) 


Verification of theoretically computed spectra for a point 
rotating in a vertical plane, 10:27350 (R;US) 
Turbine Blades 
Interactive system for conversion of the characteristic 
quantities ‘large cylinders shells - beam model, 10:27348 
(R;DE;In German) 


WINDFALL PROFITS TAX 
Audits 
Collection of Windfall Profit Tax for crude oil sales at the 
Naval Petroleum Reserves in California (Elk Hills, 
California), 10:29576 (R;US) 
WINDOWS 
Energy Conservation 
Energy saving by using rolling shutters, reflective layer and 
edge seals and the effect of the window sill, 10:27858 (R;XE) 
Production of selective optical coatings on plastic sheet, 
10:27857 (R;XE) 
Parametric Analysis 
Energy performance analysis of fenestration in a single-family 
aia 10:27864 (R;US) 
Reflective Coatings 
Production of selective optical coatings on plastic sheet, 
10:27857 (R;XE) 
Shutters 
Energy saving by using rolling shutters, reflective layer and 
edge seals and the effect of the window sill, 10:27858 (R;XE) 
Sun Shades 
Project to develop and demonstrate an inexpensive automatic 
drop mechanism for window insulation systems. Final 
progress report, 10:27853 (R;US) 
Insulation 


Project to develop and demonstrate an inexpensive automatic 
drop mechanism for window insulation systems. Final 
progress report, 10:27853 (R;US) 

WKB APPROXIMATION 
Semiclassical Approximation 
Semi-classical approximation and microcanonical ensemble, 
10:29426 (R;FR) 
WOLFRAM 
See TUNGSTEN 
WOMEN 
Injuries 

Workplace injury 

10:26760 (J;US) 
wooD 
Combustion 

Instillation of a three megawatt wood b gas turbine at 

Red Boiling Springs, Tennessee, 10:27045 (BA;US) 
Gasification 

Scale-up of a high-throughput gasifier to produce medium-Btu 

gas (500 Btu/SCF) from wood, 10:27046 (BA;US) 


experience of female coal miners in the US, 


Harvesting 
Large scale fuelwood harvesting and delivery systems, 
10:27044 (BA;US) 


Characterization of the products and comparison of the 
product yields from the flash pyrolysis of fir wood in 
hydrogen and helium, 10:27047 (BA;US) 

Flash pyrolysis of biomass with reactive and non-reactive 
gases, 10:26998 (R;US) 


Large scale fuelwood harvesting and delivery systems, 
10:27044 (BA;US) 
WOOD ALCOHOL 
See METHANOL 
WOOD FUELS 
Use of this term is limited to policy, feasibility, and socio-economic 
studies. For wood properties use WOOD. 
Fuel Consumption 
Effects of increased wood energy consumption on carbon 
storage in forests of the US, 10:28731 (J;US) 
Production 
Large scale fuelwood harvesting and delivery systems, 
10:27044 (BA;US) 
WOOD-FUEL POWER PLANTS 
Energy Management 
Study of combined collective renewable power plants. Pt. 2. 
Description of supply units. Solar heating plants. Wind 
power plants. Heat pump systems. Biogas plants. Straw and 
wood-fueled systems. District heating. Heat storage. Power 
distribution. Control and management, 10:27969 (R;DK;In 
Danish) 





WOOD-PLASTIC COMPOSITES 
Gaseous Wastes 


WOOD-PLASTIC COMPOSITES 

Gaseous Wastes 

Environmental dependence of formaldehyde emissions from 
-wood products: experimental studies and modeling, 
10:28683 (R;US) 
WORKERS 
See PERSONNEL 

WORKING CONDITIONS 

Regulations 


The present state of dust control in United States coal mines, 


Monitoring of fuel failures in WWER-440 reactors based on 
measuring fission product activities, 10:27553 (RA;CS;In 
Slovak) 

WWER-440 REACTOR 
See WWER-3 REACTOR 
WWR-S-PRAGUE REACTOR 
Channels 

Characteristics of radiation field in WWR-S reactor thermal 

column area, 10:27484 (RA;CS;In Slovak) 
WWR-S-REZ REACTOR 
See WWR-S-PRAGUE REACTOR 


XANTHINES 
Biological Effects 
Linear relationship of phlorizin-binding capacity and hexose 
uptake during differentiation in a clone of LLC-PK;, cells, 
10:28893 (J;US) 
XENON 
Diffusion 
Computed tomography of coals. Quarterly technical progress 
report No. 6, January 1-March 31, 1984, 10:26638 (R;US) 
Concentration 


Where is the Earth's missing xenon, 10:28927 (R;US) 
XENON 118 
Moment of Inertia 
Effective moment of inertia of 1"*Xe and Ba, 10:29269 
(R;FR) 
XI MINUS 
Lifetime 
Measurement of 2~ decay properties in the CERN SPS 
hyperon beam, 10:29114 (R;FR) 
Weak Particle Decay 
Measurement of 2~ decay properties in the CERN SPS 
hyperon beam, 10:29114 (R;FR) 
X-RASERS 
See X-RAY LASERS 
X-RAY DETECTION 
Streak Cameras 
Microchannel plate streak camera, 10:28623 (P;US) 
X-RAY DIFFRACTION 
Quantitative determination of mineral composition by powder 
x-ray diffraction, 10:28651 (P;US) 
Image Intensifiers 
Real-time x-ray diffraction: applications to materials 
characterization, 10:27102 (RA;US) 
Real Time Systems 
Real-time x-ray diffraction: applications to materials 
characterization, 10:27102 (RA;US) 
X-RAY DOSIMETRY 
Radiation Dose Distributions 
Coefficients for converting X-ray exposure to photon fluence 
and energy fluence. A determination of conversion 
coefficients, 10:29380 (RA;SE) 
X-RAY EQUIPMENT 
Power 
Flywheel-powered X-ray generator, 10:27717 (R;US) 
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X-RAY LASERS 
Soft x-ray laser gain measurements in a recombining plasma 
column, 10:28290 (R;US) 
X-RAY RADIOGRAPHY 
Backscattering 
Photoelectron emission radiography, 10:28320 (RA;IL) 


Monte-Carlo simulation of thick section collimated X-ray 
nondestructive examination, 10:28319 (RA;IL) 
Computerized Simulation 
Monte-Carlo simulation of thick section collimated X-ray 
nondestructive examination, 10:28319 (RA;IL) 
Thickness 
Continuous spectrum x-ray radiography, 10:28317 (RA;IL) 
XYLANS 
tion 
Differences in xylan degradation by various noncellulolytic 
thermophilic anaerobes and Clostridium thermocellum, 
10:27032 (J;US) 
XYLENES 
Solvent Properties 
Evaluation of rotating disc contactor for deashing. Final 
report, 10:26618 (R;US) 
Surface Tension 
Evaluation of rotating disc contactor for deashing. Final 
report, 10:26618 (R;US) 
Yields 
Flash pyrolysis of biomass with reactive and non-reactive 
gases, 10:26998 (R;US) 
XYLOSE 
Biodegradation 
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10:27574 LA-UR—85-1334 
10:27575 LA-UR—85-1373 
Pennsylvania State Univ., University Park 
(USA). Applied Research Lab. 
10:27576 LA-UR—85-1493 
Bechtel Group, Inc., San Francisco, CA 
(USA) 
10:27704 LA—10320-MS 
Los Alamos National Lab., NM (USA) 
10:27795 LA—10285-MS 
10:27838 LA—10323-MS 
10:28039 LA-UR—85-158 
10:28108 (27 Jul 1984). 
10:28132 LA—10342-T 
10:28148 (10 Oct 1984). 
10:28168 LA-UR—85-1398 
10:28235 LA-UR—85-1164 
10:28236 LA-UR—85-1278 
10:28237 LA-UR—85-1418 
10:28251 LA-UR—$85-1203 
10:28257 LA-UR—85-1128 
10:28271 LA-UR—85-1420 
10:28305 LA-UR—85-1236 
10:28335 LA—10360-PR 
10:28344 (11 Sep 1984). 
10:28358 LA-UR—85-634 
10:28420 LA-UR—85-1167 
10:28421 LA-UR—85-1172 
10:28422 LA-UR—85-1380 
10:28472 LA-UR—85-1253 
10:28473 LA-UR—85-1490 
10:28559 LA—10370-C 
10:28560 LA-UR—85-1429 
10:28618 LA-UR—85-1477 
10:28622 (19 Oct 1984). 
10:28625 (16 Aug 1984). 
10:28656 LA-UR—85-1176 
10:28736 LA—9487-MS-Vol.3 
10:28737 LA—10335-MS 
10:28738 LA—10421-ENV 
10:28743 Journal of Environmental 
Quality 13 NO. 4. 595-602 
(Oct-Dec 1984). 
10:28751 LA—10163-MS 
10:28879 LA-UR—85-823 
10:28905 NUREG/CR—3953 
10:28919 LA—10339-C 
10:28994 LA-UR—85-1073 
10:28995 LA-UR—85-1302 
10:29044 LA-UR—85-1094 
10:29172 LA-UR—85-1345 
CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France) 
10:29214 CERN-EP—84-66 
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Abstract No. Report No. 


Los Alamos National Lab., NM (USA) 
10:29272 LA-UR—85-1512 
10:29336 LA-UR—85-1375 
10:29351 LA-UR—85-1186 
10:29352 LA-UR—85-1255 
10:29353 LA-UR—85-1256 
10:29354 LA-UR—85-1261 
10:29355 LA-UR—85-1347 
10:29438 LA-UR—85-1208 
10:29440 American Journal of Physics 
53 NO. 7. 671-679 (Jul 
1985). 
10:29450 LA-UR—85-1202 
10:29551 LA-UR—85-1251 
10:29552 LA-UR—85-1396 
10:29598 LA-UR—85-810 
10:29599 LA-UR—85-899 
10:29600 LA-UR—85-1022 
Lawrence Livermore National Lab., CA 
(USA) 
10:26625 UCRL—52000-85-4 
10:26627 UCRL—92068 
10:26805 UCRL—92602 
10:26815 UCRL—90155 
10:27697 UCID—20413-Vol.1 
10:27698 UCRL—92398 
10:27699 UCRL—92451 
Drexel Univ., Philadelphia, PA (USA) 
10:27984 UCRL—92454 
Battelle Columbus Labs., OH (USA) 
10:27992 CONF-840677—Summs.(Jun 
1984). 
Lawrence Livermore National Lab., CA 
(USA) 
10:28055 UCID—20250 
10:28067 Journal of Nuclear Materials 
123 NO. 1-3. 1017-1022 
(May 1984). 
10:28140 Applied Physics Letters 46 
NO. 12. 1156-1158 (15 Jun 
1985). 
10:28141 Applied Optics 24 NO. 10. 
1399-1399 (15 May 1985). 
10:28144 Applied Optics 24 NO. 4. 496- 
500 (15 Feb 1985). 
10:28204 Chemiker-Zeitung vp (Sep 


10:28277 
10:28278 
10:28279 UCRL—92218 
10:28325 UCRL—92441 
10:28339 UCID—19912-Rev.1 
10:28340 UCID—20439 
10:28341 UCRL—53573 
Gesellschaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.) 
10:28416 GSI—84-11(Sep 1984). 
10:28620 Health Physics 48 NO. 3. 309- 
314 (Mar 1985). 
10:28623 (28 Sep 1984). 
Lawrence Livermore National Lab., CA 
(USA) 
10:28651 (10 Aug 1984). 
10:28655 (23 Aug 1984). 
10:28713 UCRL—53641 
10:28742 UCRL—50027-84 
10:28887 Journal of Cellular Physiology 
122 NO. 3. 387-396 (Mar 
1985). 
10:28914 UCID—20344 
Oak Ridge National Lab., TN (USA) 
10:28930 NUREG/CP—0062(Apr 
1985). 
Lawrence Livermore National Lab., CA 
(USA) 
10:28988 UCRL—92575 
10:28990 Nature (London) 313 202-204 
(17 Jan 1985). 
10:29023 UCRL—91724 
10:29045 UCID—20418 
10:29240 UCRL—50400-Vol.26 
10:29491 UCRL—92375 
10:29492 UCRL—92397 
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Contract No. Abstract No. 


10:29493 
10:29527 


10:29563 
10:29564 
10:29565 
10:29566 
10:29573 


10:29610 
W-7405-ENG-82 
10:26743 
10:27036 


Ames Lab., IA (USA) 


Report No. 


UCRL—92619 

Computer Physics Reports 1 
NO. 7/8. 427-464 (Aug-Sep 
1984). 

UCRL—53541-84 

UCRL—91590 

UCRL—91644 

UCRL—91954-Rev.1 

Journal of Nuclear Materials 
123 NO. 1-3. 977-981 (May 
1984). 

UCID—20426 


W-7405-ENG-92 


IS—4870 
(1984). 


Abstract No. Report No. 


Towa State Univ. of Science and Technology, 
Ames (USA) 
10:27961 IS-EMRRI—15 
10:28177 (1983). 
Ames Lab., [A (USA) 
10:28186 IS-T—1116 
10:28187 IS-T—1135 
10:28228 (1981). 
10:29443 Journal of Statistical Physics 
38 NO. 2. 681-724 (Feb 
1985). 
Battelle Memorial Inst., Columbus, OH 
(USA) 


10:27416 BMI—796 
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REPORT NUMBER INDEX 


The numbers assigned to reports cited in this publication appear in the first column of the index. Cross reference information and/or availabil- 
ity are included as appropriate. Abbreviations used in the availability column are elaborated at the end of the index. To expedite the filling of 
orders for reports from NTIS and OSTI, a file number in the form, DE82000001 or TI82000001, appears in column 3. File numbers with DE 
prefixes may be used in ordering from both NTIS and OSTI. Numbers with TI prefixes are valid at OSTI only. Requesters are urged to use 
this file number where provided. In column 4, one or more DOE distribution categories are indicated, e.g., STD-10, MN-25. STD indicates 
distribution was made in full-size copy; MN indicates microcopy distribution; ND indicates no distribution was made. These category numbers 
are included to assist DOE librarians in responding to requests for reports in their collections. The UC (Unclassified Distribution Categories) 
are defined in DOE/TIC-4500, available from OSTI. The citation numbers are given in column 5. NOTE: DOE attempts to disseminate its 
information as broadly as possible. Even though a report may contain some degree of illegibility, it is believed that the report may still make a 
contribution. The presence of a 1, 2, or 3 following NTIS in the availability column denotes the extent to which a report may be illegible and 
the form in which it is available: 1 = 5 to 8% illegibility, available PC and MF; 2 = 9 to 12% illegibility, available MF only; 3 = 13% or 
more illegibility, available PC only. For the users of DOE/RECON, report ordering may be accomplished more expeditiously via the on-line 
system. Employees of DOE or DOE contractors are urged to order from the Office of Scientific and Technical Information (OST]); all others 
should order from the National Technical Information Service (NTIS). Procedures for on-line ordering are detailed in the DOE/RECON 
User’s Manual (DOE/TIC-4586). 


Report Availability File Distribution Abstract 
Number Source Number Category Number 


AAEC-LIB/Trans- 


780 NTIS (US Sales Only), PC A02/MF A01 DE85780816 MN -48 10:28885 
AD- 


338967/ 3/ XAB 
344644/ 0/ XAB 
363577/ 8/ XAB 
363622/ 2/ XAB 
363638/ 8/ XAB 
363641/ 2/ XAB 


AD-A- 


146979 

150497/ 6/ XAB 
150663/ 3/ XAB 
150677/ 3/ XAB 
150683/ 1/ XAB 
150707/ 8/ XAB 
150739/ 1/ XAB 
150771/ 4/ XAB 
150785/ 4/ XAB 
150820/ 9/ XAB 
150830/ 8/ XAB 
150846/ 4/ XAB 
150881/ 1/ XAB 
150900/ 9/ XAB 
150944/ 7/ XAB 
150964/ 5/ XAB 
151004/ 9/ XAB 
151031/ 2/ XAB 
151045/ 2/ XAB 
151052/ 8/ XAB 
151064/ 3/ XAB 
151069/ 2/ XAB 
953999/ 0/ XAB 


AD-P- 


004382/ 8/ XAB 


NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF A0l 
NTIS, PC A03/MF AOl1 
NTIS, PC A05/MF A01 
NTIS, PC A06/MF AOI 


See N-85-16652 

NTIS, PC A02/MF A0l 
NTIS, PC A08/MF AO1 
NTIS, PC A03/MF A0O1 
NTIS, PC A02/MF A01 
NTIS, PC A06/MF AO1 
NTIS, PC A08/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A10/MF AOl 
NTIS, PC A03/MF AOI 
NTIS, PC A05/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF A0l 
NTIS, PC A05/MF A01 
NTIS, PC A03/MF A0O1 
NTIS, PC A03/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A05/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC Al4/MF AO1 
NTIS, PC A0S/MF AOl 
NTIS, PC A02/MF AO1 


NTIS, PC A02/MF AO1 


10:28665 
10:28666 
10:28667 
10:28668 
10:28669 
10:28670 


10:28138 
10:29591 
10:27823 
10:29394 
10:28577 
10:28348 
10:28349 
10:29592 
10:28294 
10:29452 
10:28429 
10:27975 
10:28003 
10:28111 
10:29028 
10:29303 
10:28284 
10:28004 
10:28350 
10:29029 
10:26780 
10:28328 
10:28260 


10:27976 


7806 NTIS (US Sales Only), PC A03/MF A0l DE85701199 MN -25 10:28005 
NTIS (US Sales Only), PC A03/MF A01 DE85700938 MN -78 10:27492 
NTIS (US Sales Only), PC A03/MF A01 DE85701206 MN -25 10:28006 


HMSO, London, price Pound 4.00 ND -25 10:28112 
HMSO, London, price Pound 4.00 ND -25 10:28007 


NTIS, PC Al1/MF A001; 1 (GPO Dep.) : DE85010381 MN -59A 10:27283 


NTIS, PC Al2/MF A01 (GPO Dep.) : DE85000784 STD -34 10:29212 
NTIS, PC A05/MF AOI; 1 (GPO Dep.) : DE85011716 STD -70 10:26845 


NTIS, PC A02/MF A01 (GPO Dep.) : DE85012015 STD -4 10:28205 


See GEAP-24173 : DE85005942 MN -78 10:27472 
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Report Availability Abstract 
Number Source Number 


ANL/NDM- 


88 
ANL-OHS/HP- 

83-200 NTIS, PC A04/MF A01 (GPO Dep.) DE85007589 10:26948 

84-108 NTIS, PC A07/MF AOl (GPO Dep.) DE85011222 10:26949 
ANL/OTEC-EV- 

2 
ANL/OTEC-PS- 

13 NTIS, PC A03/MF A01 (GPO Dep.) : DE8s009985 10:27224 
ANL/SPG- 

25 NTIS, PC A04/MF A01 (GPO Dep.) : DE85009868 10:27736 
ANL/TM- 

427 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85012290 10:29593 
ANS-TN-J- 
-_ NTIS (US Sales Only), PC A02/MF A01 DE85700695 10:26846 

a -IND NTIS, PC A06/MF A01 (GPO Dep.) 99: DE85011385 10:27204 


1188 NTIS (US Sales Only), PC A02/MF AOI; 1 DE85900991 10:26826 
1189 NTIS (US Sales Only), PC A02/MF AO1 DE85900961 10:26978 
1191 NTIS (US Sales Only), PC A0S/MF AOI; 1 DE85900990 10:28008 
1195 NTIS (US Sales Only), PC A03/MF AOI; 1 DE85900989 10:26827 
1208 NTIS (US Sales Only), PC A04/MF AOI; 1 DE85900994 10:28009 
1209 NTIS (US Sales Only), PC A12/MF AOI; 1 DE85900993 10:29583 
1213 NTIS (US Sales Only), PC A03/MF A0l DE85900992 10:28821 
1220 NTIS (US Sales Only), PC A06/MF AOI; 1 DE85900984 10:29584 
1223 NTIS (US Sales Only), PC A03; 3 DE85900985 10:28921 
1225 NTIS (US Sales Only), PC A08/MF AO}; 1 DE85900979 10:28206 
1228 NTIS (US Sales Only), PC A05/MF AO; 1 DE85900987 10:29445 
1229 NTIS (US Sales Only), PC A10; 3 DE85900988 10:28822 
1230 NTIS (US Sales Only), PC A03/MF A01 DE85900980 10:28578 
1233 NTIS (US Sales Only), PC A05/MF A01!; 1 DE85900975 10:29339 
1234 NTIS (US Sales Only), PC A02/MF A0Oi DE85900982 10:29594 
1239 NTIS (US Sales Only), PC A04/MF AO!; 1 DE85900950 10:29213 

BDX- 
613-3115 NTIS, PC A03/MF A01 (GPO Dep.) 
613-3222 NTIS, PC A02/MF A01 (GPO Dep.) 
613-3226 NTIS, PC A03/MF AO1 (GPO Dep.) 
613-3244 NTIS, PC A03/MF A01 (GPO Dep.) 
613-3265 NTIS, PC A03/MF A01 (GPO Dep.) 
613-3267 NTIS, PC A04/MF AOI (GPO Dep.) 

BFE-R- 
84-02 Bundesforschungsanstalt fuer Ernaehrung, Karlsruhe, 10:28823 

Germany, F.R. 
84-03 Bundesforschungsanstalt fuer Ernachrung, Karlsruhe 10:28733 
(Germany, F.R.) 
BHRA-RR- 


1628 BHRA Fluid Engineering, Cranfield, England 10:26656 
1630 BHRA Fluid Engineering, Cranfield, England 10:26657 
1671 BHRA Fluid Engineering, Cranfield, England 10:26717 
1712 BHRA Fluid Engineering, Cranfield, England 10:26689 
BI-TP- 
20/ 84 NTIS (US Sales Only), PC A02/MF AOI DE85780890 10:29395 
BISI- 


NTIS, PC A03/MF AO! (GPO Dep.) DE85012095 10:29262 


NTIS, PC A06/MF A01 (GPO Dep.) DE85009660 10:27223 


DE85012019 10:28010 
DE85010014 10:28579 
DE85010853 10:28011 
DE85012020 10:28725 
DE85011712 10:28638 
DE85012053 10:28639 


tm) tod td ed 
8ESE8% 


NTIS (US Sales Only), PC A03/MF AO1; 1 DE85900943 10:27436 


35993(5828.4) NTIS (US Sales Only), PC A02/MF A01 DE85901 148 10:26804 
BM-IC- 

8913 See PB-85-161032/XAB 10:26622 

8915 See PB-85-160802/XAB 10:26716 

9000 See PB-85-160984/XAB 10:26752 
BMFT-FB-HA- 


85-005 NTIS (US Sales Only), PC A04/MF AOI DE85751862 10:28899 
85-008 NTIS (US Sales Only), PC A07/MF AO! DE85751860 10:28917 
BMFT-FB-T- 
84-260 NTIS (US Sales Only), PC A10/MF AOI; 1 DE85751854 10:26553 
84-288 NTIS (US Sales Only), PC A04/MF AO1 DE85751855 10:27066 
85-001 NTIS (US Sales Only), PC A07/MF AO DE85751858 10:27225 
85-004 NTIS (US Sales Only), PC A07/MF AOI; 1 DE85751857 10:27887 
85-013 NTIS (US Sales Only), PC A07/MF AOI; 1 DE85751859 10:27846 
85-017 NTIS (US Sales Only), PC A09/MF AOI; 1 DE85751861 10:27067 
BMI- 
796 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 99: DE85009066 10:27416 
1984-061 NTIS (US Sales Only), PC A05/MF AOI DE85751500 10:27392 
2125 See NUREG/CR-4210 1185901401 10:27693 
2126 See NUREG/CR-4211 185901402 10:27694 
BMI/OCRD- 


20 
BMI/ONWI- 
243 NTIS, PC A09/MF A0O1 (GPO Dep.) : DE85011452 10:26848 
536 NTIS, PC A05/MF A01; 1 (GPO Dep.) : 1DE85012338 10:26849 
567 NTIS, PC A05/MF AOI; 1 (GPO Dep.) : DE8S011966 10:28922 
568 NTIS, PC A05/MF A0O1; 1 (GPO Dep.) : 1DE85012339 10:26850 
576 NTIS, PC Al2/MF A01 (GPO Dep.) : DE85012340 10:26851 


NTIS, PC A13/MF A01 (GPO Dep.) : 1DE85011802 10:26847 
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Availability Abstract 
Source Number 


Bundesministerium der Verteidigung, Bonn : 10:28261 
(Germany, F.R.). Dokumentationszentrum der 
Bundeswehr 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01l (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02; 3 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A0l (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
36421 NTIS, PC A02/MF A01; 1 (GPO Dep.) 
36429 NTIS, PC A02/MF A01; 1 (GPO Dep.) 
36431 NTIS, PC A02/MF A01 (GPO Dep.) 
36434 NTIS, PC A02/MF AOI (GPO Dep.) 
36453 NTIS, PC A02/MF A01; 1 (GPO Dep.) 
51864 NTIS, PC A04/MF A01 (GPO Dep.) 
51866 NTIS, PC A05/MF A01; 1 (GPO Dep.) 
51867 NTIS, PC A05/MF A01; 1 (GPO Dep.) 
BNL-NUREG- 
35925 NTIS, PC A02/MF A01 - GPO T185007922 10:27493 
$1454-Vol.4-No.3 See NUREG/CR-2331-Vol.4-No.3 1185011254 10:27685 
51708-Vol.2 See NUREG/CR-3469-Vol.2 1185012314 10:28767 
$1750 See NUREG/CR-3703 T18S009612 10:27686 
51868 See NUREG/CR-4200 TI85012598 MN 10:26902 
BONN-HE- 
84-27 NTIS (US Sales Only), PC A02/MF A0O1 DE85750994 10:29052 
84-28 NTIS (US Sales Only), PC A02/MF A01 DE85750993 10:29106 
84-29 NTIS (US Sales Only), PC A07/MF A0O1 DE85751514 10:29107 
84-30 NTIS (US Sales Only), PC A02/MF A01 DE85751530 33 10:29396 
NTIS (US Sales Only), PC A02/MF AO1 DE85751508 - 10:29397 
NTIS (US Sales Only), PC A03/MF A01 DE85751507 - 10:29398 
NTIS = Sales Only), PC A02/MF A0l DE85751520 10:29175 


NTIS (us Sales Only), PC A0S/MF AOI; 1 DE85751856 10:27284 


NTIS (US Sales Only), PC A03/MF A01 DE85750946 10:27318 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE85750947 10:27331 
NTIS (US Sales Only), PC A0S/MF A01 DE85750938 10:27314 
NTIS (US Sales Only), PC A06/MF AOI DE85750939 10:27315 
NTIS (US Sales Only), PC A04/MF AOI; 1 DE85750950 10:27332 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE85750942 10:27310 
NTIS (US Sales Only), PC A09/MF A01 DE85750940 10:27226 


NTIS (US Sales Only), PC A02/MF A01 DE85750941 10:27227 
NTIS (US Sales Only), PC A0S/MF AOI; 1 DB85750937 10:27316 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE85750943 10:27311 
NTIS (US Sales Only), PC A02/MF AO1 DE85750972 10:27321 
NTIS (US Sales Only), PC A04/MF AO! DE85750948 10:27322 
NTIS (US Sales Only), PC A04/MF AO! DE85750951 10:27333 
NTIS (US Sales Only), PC A02/MF AO! DE85750944 10:27323 
NTIS (US Sales Only), PC A04/MF AO! DE8$750949 10:27334 
NTIS (US Sales Only), PC A03/MF AO! DE85750945 10:27324 


NTIS (US Sales Only), PC A02/MF AOI; 1 DE85901117 MN 10:27415 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE85901118 10:27702 


NTIS (US Sales Cnly), PC A02/MF AOl DE85751055 MN 10:29224 
NTIS (US Sales Only), PC A02/MF A01 DE85751026 10:29283 
NTIS (US Sales Only), PC A02/MF A0l DE8$751040 10:29108 
NTIS (US Sales Only), PC A03/MF AO1 DE85751027 10:29053 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE85750957 10:27360 
NTIS (US Sales Only), PC A02/MF A01 DE85750956 . 10:27340 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE85750958 10:27205 
NTIS (US Sales Only), PC A02/MF AOl; 1 DE85750954 10:27306 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE85750955 10:27228 
NTIS (US Sales Only), PC A02/MF A01 DE85751085 - 10:29275 
NTIS (US Sales Only), PC A02/MF A01 DE85751046 10:28788 
NTIS (US Sales Only), PC A02/MF A01 DE85751088 - 10:29293 
NTIS (US Sales Only), PC A02/MF A01 DE85751557 10:28329 
NTIS (US Sales Only), PC A02/MF A0l DE85751045 10:28113 
NTIS (US Sales Only), PC A02/MF AO DE85751038 10:29176 
NTIS (US Sales Only), PC A03/MF A01 DE85751057 10:29109 
NTIS (US Sales Only), PC A02/MF Aol & DE85751078 10:29306 
NTIS (US Sales Only), PC A02/MF AOl DE85751081 - 10:29307 


DE85011816 10:28680 
DE85007286 10:29292 
DE85010953 10:27750 
DE85010963 10:26554 
DE85010962 10:26998 
DE85009770 : 10:28681 
DE85009766 10:29051 
DE85010956 - 10:29304 
DE85009768 10:28479 
DE85010957 10:29305 
DE85010958 10:28361 
DE85011828 10:27068 
DE85010949 10:28158 
DE85011830 10:28580 
DE85011812 10:28233 
DE85011813 10:29000 
DE85011836 10:28480 
DE85011814 10:26979 
DE85011835 10:28824 
DE85011838 10:28481 
DE85010698 10:27847 
DE85012567 10:26852 
DE85012568 10:26853 
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Availability Abstract 
Source Number 
NTIS (US Sales Only), PC A02/MF A01 DE85751056 10:29167 
NTIS (US Sales Only), PC A02/MF A01 DE85751064 10:29308 
NTIS (US Sales Only), PC A02/MF A01 DE85751074 10:28178 
NTIS (US Sales Only), PC A02/MF AO1 DE85751073 10:28179 
NTIS (US Sales Only), PC A02/MF AO1 DE85751075 10:28180 
NTIS (US Sales Only), PC A02/MF A01 DE85751065 10:28012 
NTIS (US Sales Only), PC A02/MF AO1 DE85751070 10:28013 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE85750952 10:27069 
NTIS (US Sales Only), PC A03/MF AO1 DE85751097 10:27464 
NTIS (US Sales Only), PC A02/MF A01 DE85751098 10:27465 
NTIS (US Sales Only), PC A02/MF A01 DE85751099 10:27466 
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(3. European Communities energy from biomass con- 
ference, Venice, Italy, 25-29 Mar 1985) 

See BNL-36070 

(Solar buildings: realities for today - trends for to- 
morrow, Washington, DC, USA, 18-20 Mar 1985) 
See LA-UR-85-1046 

See LA-UR-85-1283 

See SERI/TP-252-2683 

(ADPA meeting, Hilton Head, SC, USA, 11-13 Mar 
1985) 

See MLM-3238(OP) 

See MLM-3235(OP) 

(Research and design 85, Los Angeles, CA, USA, 14- 
18 Mar 1985) 

See LBL-19167 

(16. lunar and planetary science conference, Houston, 
TX, USA, 11-15 Mar 1985) 

See UCRL-92575 

(Hadronic probes and nuclear interactions confer- 
ence, Tempe, AZ, USA, 11-14 Mar 1985) 

See LA-UR-85-1375 

(Polymer Processing Society conference, Akron, OH, 
USA,.28 Mar 1985) 

See LBL-19098 

(Symposium on algorithms, architectures and the 
future of scientific computation, Austin, TX, USA, 
18-20 Mar 1985) 

See LA-UR-85-1094 

(4. Oxford conference on microscopy of semicon- 
ducting materials, Oxford, UK, 25-27 Mar 1985) 
NTIS, PC A02/MF A0O1 (GPO Dep.) 
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WA, USA, 19 Mar 1985) 
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NTIS, PC A02/MF A01 (GPO Dep.) 
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See SLAC-PUB-3653 

See LA-UR-85-1253 

See BNL-36429 

See BNL-36453 

See SAND-85-0040C 

(9. symposium on microdosimetry, Toulouse, France, 
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materials, Gaithersburg, MD, USA, 7-9 May 1985) 
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(ASTM committee on effects of temperature on the 
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May 1985) 
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applied topics, San Diego, CA, USA, 26-31 May 
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cation Engineers, Las Vegas, NV, USA, 6-9 May 
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See N-85-14928 

(6. topical conference on radio frequency plasma 
heating, Pine Mountain, GA, USA, 13-15 May 1985) 
See UCRL-92619 

See UCRL-92397 

See UCRL-92375 

(SIGMOD ‘85 conference, Austin, TX, USA, 28-31 
May 1985) 

See LBL-19373 

(Conference on space manufacturing, Princeton, NJ, 
USA, 8 May 1985) 

See LA-UR-85-1128 

(9. annual actinide separations workshop, Richland, 
WA, USA, 22-24 May 1985) 

See DP-MS-85-37 

(10. annual meeting of the applicon users group, 
Phoenix, AZ, USA, 19-23 May 1985) 

See SAND-85-0780C 

(American Society of Heating, Refrigerating and Air- 
Conditioning Engineers’ semiannual meeting, Hono- 
lulu, HI, USA, 23-27 Jun 1985) 

See LBL-18561 

(AIAA thermophysics conference, Williamsburg, 
VA, USA, 18-20 Jun 1985) 

See LA-UR-85-1236 

(Annual meeting of the American Nuclear Society, 
Boston, MA, USA, 9-14 Jun 1985) 

NTIS, PC A02/MF AOl1; 1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AOl (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

See BNL-35829 

See BNL-NUREG-35925 

See DOE/SR-8001 

See HEDL-SA-3270-FP 

(Air Pollution Control Association annual 

and exhibition, Detroit, MI, USA, 16-21 Jun 1985) 
NTIS, PC A02/MF A01 (GPO Dep.) 

(ASME-ASCE fluids engineering conference and 
joint mechanics conference, Albuquerque, NM, USA, 
24-26 Jun 1985) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 

See SAND-85-0604C 

(2. international specialists meeting on small break 
LOCA analyses in LWRs, Pisa, Italy, 24-26 Jun 
1985) 

See LA-UR-85-1493 

(ASME pressure vessel and piping division confer- 
ence, New Orleans, LA, USA, 24-29 Jun 1985) 

See LA-UR-85-158 

See HEDL-SA-3236-FP 

See EGG-M-01585 

See HEDL-SA-3258-FP 

See HEDL-SA-3180-FP 

See UCRL-92398 

NTIS, PC A02/MF AO1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF A0i (GPO Dep.) 

(26. U.S. symposium on rock mechanics, Rapid City, 
SD, USA, 26-28 Jun 1985) 

See SAND-84-7210C 

See LA-UR-85-746 

(2. international conference on nucleus-nucleus colli- 
sions, Visby, Sweden, 10-14 Jun 1985) 

See BNL-36174 

(Engineering methods for micro, mini and super 
computers, New Orleans, LA, USA, 17-21 Jun 1985) 
NTIS, PC A02/MF AOI (GPO Dep.) 

(17. biennial conference on carbon, Lexington, KY, 
USA, 16-21 Jun 1985) 

See DOE/FE/60181-87 

(NATO workshop on chemical reactions in inorganic 
and organic constrained systems, Orleans, France, 23- 
28 Jun 1985) 

See LBL-19280 
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(21. international symposium on chromatography, 
Oslo, Norway, 3-6 Jun 1985) 

See DOE/FE/60181-80 

(8. international symposium on detonation, Albuquer- 
que, NM, USA, 15-19 Jul 1985) 

See SAND-84-1839C 
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See LA-UR-85-1176 

(National computer conference, Chicago, IL, USA, 
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1985) 
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NTIS, PC A09/MF A01; 1 (GPO Dep.) : DE85011531 10:27952 
NTIS, PC A03/MF A01 (GPO Dep.) : DE85011972 10:28762 
NTIS, PC A16/MF AOl (GPO Dep.) : DE85011630 10:27071 
NTIS, PC A04/MF A01; 1 (GPO Dep.) : DE85004839 MN -96 10:27977 
NTIS, PC A03/MF A01 (GPO Dep.) : DE85011494 MN -95 10:27850 
NTIS, PC A08/MF A01 (GPO Dep.) : DE85010646 MN -59B 10:27230 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) : DE85011198 MN -59B 10:27231 
NTIS, PC A10/MF A01; 1 (GPO Dep.) : DE85010916 MN -59B 10:27232 
NTIS, PC A02/MF AOl (GPO Dep.) : DE85010911 MN -59B 10:27233 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE85010909 MN -59B 10:27234 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 99: DE85010905 MN -59B 10:27235 
NTIS, PC A07/MF A01; 1 (GPO Dep.) 99: DE85010912 MN -59B 10:27236 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 99: DE85010914 MN -59B 10:27237 
NTIS, PC A06/MF A01; 1 (GPO Dep.) .99: DE85010907 MN -59B 10:27238 
T10 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE85010908 MN -59B 10:27239 
Til NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85010906 MN -59B 10:27240 
Ti2 NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE85010904 MN -59B 10:27241 
T13 NTIS, PC A07/MF AOI; 1 (GPO Dep.) : DE85010915 MN -59B 10:27242 
DOE/CE/40606- : 


T2 
DOE/CE/50038- 

1 
DOE/CH/10097- 

1 
DOE/CH/10211- 


NTIS, PC A09/MF A01 (GPO Dep.) : DE85013085 STD -95f 10:27953 


NTIS, PC A03/MF A01 DE85010406 STD -96 10:28001 
NTIS, PC A05/MF A01 (GPO Dep.) : DE85011548 10:27851 
NTIS MF A01; 2 (GPO Dep.) : DE85011998 10:26980 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE85004665 10:27403 


NTIS, PC A02/MF AOI (GPO Dep.) : DE85009005 10:27427 
NTIS, PC A02/MF AOI (GPO Dep.) 99: DE85009001 10:27538 


NTIS, PC A03/MF A01 (GPO Dep.) : DE85011210 10:27072 
NTIS, PC A02/MF A0i (GPO Dep.) : DE85010812 10:27197 
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T10 
DOE/EIA- 

0130(85/ 03) 

0185(84) 


DOE/ER/10096- 

T14 
DOE/ER/10364- 
DOE/ER/10405- 
DOE/ER/10424- 
DOE/ER/10511- 

3 

4 
DOE/ER/10639- 
DOE/ER/10678- 
DOE/ER/10680- 
DOE/ER/10718- 
DOE/ER/10876- 
DOE/ER/10877- 
DOE/ER/10879- 
DOE/ER/10921- 
DOE/ER,/10984- 
DOE/ER/1206- 
DO/ER/13022 


Availability 
Source 


NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AOI (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF A01 (GPO Dep.) 
NTIS, PC A0S/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF AOI (GPO Dep.) 

NTIS, PC A06/MF AOI; 1 (GPO Dep.) 

NTIS, PC A08/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC Al4/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A08/MF A01 (GPO Dep.) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC Al0/MF A0O1 (GPO Dep.) 
NTIS, PC A08/MF A01 (GPO Dep.) 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS MF AO1; 2 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


File 
Number 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


DE85003296 
DE85010372 
DE85010557 
DE84014154 
DE85010380 
DE85013081 
DE85011825 
DE85009356 
DE85011781 
DE85011947 
DE85011963 


DE85010174 
DE85006460 


DE85012616 
DE85011687 
DE85012396 
DE85011591 
DE85004708 
DE85011524 
DE85011275 
DE85012335 
DE85011695 


DE85011214 
DE85011215 


DE85011403 
DE85011878 
DE85011824 
DE85011779 
DE8501 1088 
DE85011768 
DE85011470 
DE85011747 
DE85011226 
DE85011228 
DE85011229 
DE8501 1368 
DE85010924 
DE85011460 
DE85011400 
DE85011552 
DE85011879 
DE85011461 
DE85011224 
DE85010849 
DE85011218 


DE85011919 


DOE/ER/13022- 


Abstract 
Number 


10:27285 
10:27054 
10:27243 
10:27244 
10:27286 
10:27954 
10:27955 
10:28002 
10:27774 
10:27956 
10:26968 


10:28641 
10:28351 


10:27319 
10:26762 
10:26807 
10:26764 
10:27787 
10:26748 
10:27788 
10:27782 
10:28239 


10:29069 
10:29070 


10:28297 
10:29235 
10:27830 
10:29215 
10:27073 
10:29249 
10:29313 
10:28234 
10:28101 
10:28102 
10:28103 
10:28210 
10:28782 
10:28815 
10:29595 
10:28907 
10:28117 
10:28783 
10:28908 
10:28156 
10:28816 


10:28211 
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Availability Abstract 
Source Number 


NTIS, PC A10/MF A01 (GPO Dep.) 99: DE85011553 10:29596 
Academic Press, Inc., Orlando, FL 32887 T185003856 10:29597 
NTIS, PC A03/MF A01 (GPO Dep.) : DE85011056 10:29004 
NTIS, PC A02/MF A01 (GPO Dep.) : DE85011492 10:29119 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE85010604 10:28492 
NTIS, PC A02/MF A01 (GPO Dep.) : DE85011999 10:28595 
NTIS, PC A02/MF AOI (GPO Dep.) : DE85011977 10:28106 
NTIS, PC A02/MF AOI (GPO Dep.) : DE85011946 10:28086 
NTIS, PC A02/MF A0O1 (GPO Dep.) : 1DE85011777 10:28118 
NTIS, PC A02/MF AOI (GPO Dep.) ; DE85011486 10:28119 
NTIS, PC A02/MF A01 (GPO Dep.) : IDE85011465 10:29539 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) : DE85012599 10:29540 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) : DE85011746 10:26561 
NTIS, PC A09/MF A01; 1 (GPO Dep.) : DE85011882 10:26737 
NTIS, PC A05/MF AOI; 1 (GPO Dep.) : 1DE85011903 10:26771 


NTIS, PC A04/MF A01; 1 (GPO Dep.) : DE85010679 10:27813 
NTIS, PC A05/MF A01; 1 (GPO Dep.) : DE85011800 10:27814 


NTIS, PC A04/MF A0O1; 1 (GPO Dep.) : DE85010576 10:28159 
NTIS, PC A02/MF A01 (GPO Dep.) : DE85010161 10:27978 
NTIS, PC A03/MF A0l (GPO Dep.) : DE85011787 i 10:26658 
NTIS, PC A08/MF A01; 1 (GPO Dep.) : DE85011783 MN -59B 10:27056 
NTIS, PC A16/MF A01; 1 (GPO Dep.) : DE85011784 MN -59B 10:27057 
NTIS, PC A13/MF A01; 1 (GPO Dep.) 99: DE85011785 MN -59B 10:27058 
NTIS, PC A16/MF A01; 1 (GPO Dep.) : 1DE85011353 STD -66c 10:27325 


NTIS, PC A13/MF A01 (GPO Dep.) : DE85010342 MN -97 10:27355 


NTIS, PC A08/MF A01 (GPO Dep.) : DE85011263 MN 4 10:28181 


NTIS, PC A02/MF AO01; 1 (GPO Dep.) : DE85007115 MN -70 10:28120 


NTIS, PC A02/MF A01; 1 (GPO Dep.) : DE85011459 MN -20 10:29455 
NTIS, PC A09/MF A01; 1 (GPO Dep.) 99: DE85011463 MN -20 10:29456 


NTIS, PC A03/MF A01 (GPO Dep.) : DE85011943 MN -20g 10:29457 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE85011877 MN -48 10:28790 
NTIS, PC A04/MF A01; 1 (GPO Dep.) : DE85011282 MN -41 10:29364 
NTIS, PC A02/MF A01 (GPO Dep.) : DE85007756 MN -11 10:28745 
NTIS, PC A02/MF A01 (GPO Dep.) : DE85011485 MN -11 10:28765 
NTIS, PC A03/MF A01 (GPO Dep.) : DE85011020 MN -90b 10:26738 
NTIS, PC A02/MF AOI (GPO Dep.) : DE85012047 MN -92 10:26792 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) ; DE85011792 STD -90c 10:26562 


NTIS, PC A07/MF A01; 1 (GPO Dep.) : DE85011799 STD -90c 10:26684 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 99: DE85011798 STD -90c 10:26563 


NTIS, PC A02/MF A01 (GPO Dep.) : DE85010900 MN -90i 10:26564 
NTIS, PC A02/MF A01 (GPO Dep.) : DE85012017 MN -90 10:26634 
NTIS, PC A02/MF A01 (GPO Dep.) : DE85010159 MN -90 10:26565 
NTIS, PC A02/MF A01 (GPO Dep.) : DE85012016 MN -90a 10:28212 
NTIS, PC A02/MF A01 (GPO Dep.) : DE85012018 MN -90 10:26739 


NTIS, PC A0S/MF A01 (GPO Dep.) : DE85010078 STD -90e 10:26718 


NTIS, PC A02/MF A01 (GPO Dep.) : DE85011822 MN -77 10:27539 
NTIS, PC A02/MF A01 (GPO Dep.) : DE85011736 MN -77 10:27540 
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Report 
Number 


DOE/ID/01523- 

Tl 
DOE/ID/12082- 

84 
DOE/ID/12121- 

T2 
DOE/ID/12495- 

Tl 
DOE/ID/12576- 

T3 
DOE/IG- 

0008/ 8 

0218 
DOE/JPL/956613- 

85/ 1 
DOE/JPL/956786- 

85/ 4 
DOE/LAR- 

85/ 1 
DOE/MA- 

0106/ 2 

0184 
DOE/MC/08729- 

1743 
DOE/MC/16026- 

1839 
DOE/MC/16117- 

1818 
DOE/MC/16550- 


1804 
DOE/MC/19077- 
Bt 


T6 
DOE/MC/19122- 
1822 


1848 
DOE/MC/19168- 
1832 
DOE/MC/19210- 
1840 


1841 
DOE/MC/19247- 
1715-Vol.1 
1715-Vol.2 
1715-Vol.3 
1715-Vol.4 
DOE/MC/19309- 


Til 
DOE/MC/19359- 

1795 
DOE/MC/19403- 


Til 
DOE/MC/19404- 

T20 
DOE/MC/20094- 

Tl 
DOE/MC/20212- 


1808 
DOE/MC/20213- 
1820 
DOE/MC/20481- 
1701 
DOE/MC/20700- 
1831 


T6 
DOE/MC/21184- 
Tl 


T3 
DOE/MC/21313- 

Tl 
DOE/MC/21385- 


1 
DOE/METC- 

85/ 3 
DOE/MI/10027- 


T2 
DOE/NASA- 
4936-3 

DOE/NBB- 
0068 
0072-Vol.1 
0072-Vol.2 


Availability 
Source 


NTIS, PC A09/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 
NTIS MF AOI; 2 (GPO Dep.) 

NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
TIC (GPO Dep.) 


USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
Laser Res., No. 85/1, 1-12(15 Jan 1985) 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AO! (GPO Dep.) 


NTIS, PC A20/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A10/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A0S/MF AO (GPO Dep.) 
NTIS, PC A04/MF A0l (GPO Dep.) 


NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05/MF A01 (GPO Dep.) 


NTIS, PC A04/MF AO1; 1 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC A07/MF AOI (GPO Dep.) 
NTIS, PC A07/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AO1; 1 (GPO Dep.) 
NTIS MF AOI; 2 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A07/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF AOI; 1 (GPO Dep.) 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A20/MF AOI; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 


NTIS, PC A05/MF A0O1 (GPO Dep.) 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 


DE85011780 
DE85011209 
DE85010403 
DE85011017 
DE8501 1380 


T185012295 
T185012013 


DE85012793 


DE85012360 


DE85012361 
DE85011964 


DE85003368 
DE85011734 
DE85011786 
DE85003361 


DE85011484 
DE85012576 


DE85011296 
DE85011735 


DE85011019 


DE85012332 
DE85012333 


DE85008225 
DE85008224 
DE85008223 
DE85008222 
DE85011021 
DE85003395 
DE85011793 
DE85010823 
DE85011487 
DE85011698 
DE85011794 
DE85004569 


DE85011537 
DE85011915 


DE85012575 
DE85004849 
DE85011796 
DE85011797 
DE85001954 
DE85011241 
DE85009879 
DE85011694 


DE85013089 
DE85013090 


STD -90b 
STD -90c 
STD -90c 
STD -90i 


MN -93A 
MN -93A 


STD -90c 
STD -90c 


STD -90c 


STD -90a 
STD -90a 


STD -92a 
STD -92a 
STD -92a 
STD -92a 
MN -92a 

STD -92a 
MN -93A 
MN -92a 

MN -93A 

STD -93A 
STD -90d 
STD -90a 


STD -90b 


Abstract 
Number 


10:27320 
10:28705 
10:27052 
10:27831 
10:26885 


10:29585 
10:29576 


10:27107 
10:27108 
10:28291 


10:29577 
10:29586 


10:26722 
10:26567 
10:26568 
10:26750 


10:27832 
10:27833 


10:26569 
10:26570 


10:26571 


10:26638 
10:26639 


10:26798 
10:26799 
10:26796 
10:26797 
10:26765 
10:26690 
10:27834 
10:26691 
10:27835 
10:27836 
10:28918 
10:26659 


10:26725 
10:26726 


10:27837 
10:27364 
10:26660 
10:26572 
10:26591 
10:29578 
10:27979 
10:27762 


10:27789 
10:27790 
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Availability Abstract 
Source Number 
NTIS, PC A99/MF AOI; 1 (GPO Dep.) : 1DE85011029 10:27378 
NTIS, PC A07/MF AOi (GPO Dep.) : 1DE85011978 10:28087 
NTIS, PC A02/MF A01 (GPO Dep.) : DE85010995 10:26941 
Nucl. React. Saf., No. 85/1, 1-5(15 Jan 1985) 10:27700 


NTIS, PC A03/MF A01 (GPO Dep.) : DE85012004 10:26886 


NTIS, PC A03/MF A01; 1 (GPO Dep.) : DE85010340 10:28755 


NTIS, PC A02/MF A01 (GPO Dep.) : DE84016695 10:28671 
NTIS, PC A02/MF A01 (GPO Dep.) : DE85011530 10:26887 


NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85011039 10:26888 
NTIS, PC A03/MF A01 (GPO Dep.) 99: DE85012999 10:26592 
NTIS, PC A02/MF AOl; 1 DE85005930 10:26640 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 99: DE85012997 10:26593 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 99: DE85012995 10:26594 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 99: DE85012996 10:26595 
NTIS, PC A02/MF A01; 1 (GPO Dep.) .99: DE85013010 10:26596 
NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85013007 10:26597 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE85013008 10:26598 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) 99: DE85013009 10:26599 
NTIS, PC A03/MF A0l (GPO Dep.) 99: DE85011391 10:26740 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 99: DE85010060 10:26600 
NTIS, PC A02/MF A01 (GPO Dep.) : DE85011762 10:26601 
NTIS, PC A02/MF AOl; 1 (GPO Dep.) : DE85010461 10:26641 
NTIS, PC A02/MF A0O1 (GPO Dep.) : DE85010689 10:27002 
NTIS, PC A06/MF AO1; 1 (GPO Dep.) : DE85011811 10:26602 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE85010600 10:26661 
NTIS, PC A04/MF AOi; 1 (GPO Dep.) ; DE85011540 10:26642 
NTIS, PC A02/MF A01 (GPO Dep.) : DE85012825 10:26603 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE85011738 10:26643 
NTIS, PC A02/MF A01 (GPO Dep.) : DE85009681 10:26604 


NTIS, PC A03/MF A01 (GPO Dep.) : DE85009649 10:26662 
NTIS, PC A02/MF A01 (GPO Dep.) : DE85011700 10:26663 


NTIS, PC A03/MF AOi; 1 (GPO Dep.) : 1DE85011370 i 10:28675 


NTIS, PC A03/MF A01; 1 (GPO Dep.) : DE8S011151 10:26664 
NTIS, PC A07/MF A01; 1 (GPO Dep.) : DE85011152 10:26665 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) : 1DE85011236 10:26727 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE85009833 10:26605 
NTIS, PC A03/MF A01 (GPO Dep.) : DE85011542 10:26728 
NTIS, PC A02/MF A01; 1 (GPO Dep.) : 1DE85006756 10:26644 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) : DE85012038 10:26606 
NTIS, PC A08/MF A01; 1 (GPO Dep.) : DE85011062 10:27003 
NTIS, PC A04/MF A01; 1 (GPO Dep.) : DE85012806 10:26646 
NTIS, PC A02/MF A0i (GPO Dep.) : 1DE85010663 10:26647 
NTIS, PC A02/MF A0O1 (GPO Dep.) : DE85010188 10:28213 
NTIS, PC A02/MF A0Ol (GPO Dep.) : DE8S009126 10:26648 
NTIS, PC A03/MF A01; 1 (GPO Dep.) : DE85009300 10:26729 
NTIS, PC A02/MF AOI (GPO Dep.) : DE85009518 10:26607 
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Report 
Number 


DOE/PC/72005- 


T4 


Til 
DOE/R8/01411- 
Til 


ee 
DOE/R8/06040- 


Tl 
DOE/R8/07141- 


Availability 
Source 


NTIS, PC A10/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A07/MF AOI (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC Al2/MF A01 (GPO Dep.) 
NTIS, PC A03; 3 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS MF A01; 2 (GPO Dep.) 

NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A07/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03; 3 

NTIS, PC A02; 3 

NTIS MF AOI; 2 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS MF AOI; 2 (GPO Dep.) 

NTIS MF A01; 2 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS MF A01; 2 (GPO Dep.) 

NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A15/MF AOI; 1 (GPO Dep.) 
NTIS, PC A20/MF AO; 1 (GPO Dep.) 


DE85011805 
DE85011187 
DE85011713 
DE85011941 
DE85011533 
DE85011921 
DE85011335 
DE85011314 
DE85009270 
DE85008989 
DE85009185 
DE85009157 
DE85009267 
DE85009414 
DE85008926 
DE85010173 
DE85009262 
DE85009193 
DE85009200 
DE85008998 
DE85009517 
DE85009510 
DE85009512 
DE85009484 
DE85009398 
DE85010166 
DE85011344 
DE85011341 
DE85011333 
DE85011332 
DE8501 1308 
DE85011309 
DE85011311 
DE85011312 
DE85011316 
DE85011539 
DE85011322 
DE85011324 
DE85011325 
DE85011328 


DE85012403 
DE85012402 
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10:27247 
10:27248 
10:27249 
10:27250 
10:27251 
10:27252 
10:27253 
10:27703 
10:27254 
10:27255 
10:27343 
10:27256 
10:27206 
10:27257 
10:27065 
10:27258 
10:27287 
10:27259 
10:27260 
10:27261 
10:27760 
10:27852 
10:27330 
10:27853 
10:27881 
10:27312 
10:28766 
10:27957 
10:27854 
10:27262 
10:26812 
10:27263 


10:27356 
10:27357 
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DTH-LV-MEDD- 
135 
140 
141 
155 
E- 
2305 
2317 
EAE- 
85/ 1 


EDF- 
82H335824 
82H336254 
82H406752 
82H407453 

EDF-DER-RA- 
1983 

EDP- 

31 


EEB-W- 
* 85-02 


Availability 
Source 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AOl (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A03/MF AO1 (GPO Dep.) 

NTIS, PC A99/MF A01 (GPO Dep.) 

American Geophysical Union, 2000 Florida Avenue, 
N.W., Washington, DC 20009 


NTIS, PC A07/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF AOl1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A03; 3 


Sol. Therm. Energy Technol., No. 85/1, vp(15 Jan 
1985) 


NTIS, PC A16/MF A01; 1 (GPO Dep.) 


NTIS, PC A15/MF A01; 1 (GPO Dep.) 
NTIS, PC A15/MF AOI; 1 
NTIS, PC A15/MF AO; 1 


NTIS, PC A08/MF A01 (GPO Dep.) 


See PB-85-165652/XAB 
See PB-85-157469/XAB 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 


See CEA-CONF-7375 
See CEA-CONF-7350 
See CEA-CONF-7377 


NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


Danmarks Tekniske Hoejskole, Lyngby. Afdelingen 
for Fluid Mekanik 
Danmarks Tekniske Hoejskole, Lyngby. Afdelingen 
for Fluid Mekanik 
Danmarks Tekniske Hoejskole, Lyngby. Afdelingen 
for Fluid Mekanik 


Danmarks Tekniske Hoejskole, Lyngby. Institut for 
Teleteknik 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A0S/MF A0O1 


See N-85-13880 
See N-85-14928 


Energy Environ. (Oak Ridge, Tenn.), No. 85/1, 
vp(Jan 1985) 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A12/MF A01 


University of Cambridge, Cambridge Energy 
Research Group, Cambridge (UK) 


See LBL-18561 
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10:27345 
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Availability 
Source 


See LBL-19167 


NTIS, PC A05/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A0i (GPO Dep.) 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AO! - GPO 


NTIS, PC A02/MF A0i - GPO 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 


NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303 


Research Reports Center, Box 50490, Palo Alto, CA 
Semiil Rieiete Csi iis M0 the AbNALCN 
Diesriits Seiiattn Chiesa blak: hip atbe en 
oa 
siohestsdiiiguinndaasn tile Sails tintin: Clk 
Seeaiuc apeianens tiaentits eo Ate 
NTH, PC A03/MF AOI - Research Reports Center, 
Box 50490, Palo Alto, CA 94303 (GPO Dep.) 

Research Reports Center, Box 50490, Palo Alto, CA 
Research Reports Center, Box S010, Plo Ao CA 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

NTIS, PC A05S/MF AOI - Research Reports Center, 
Box 50490, Palo Alto, CA 94303 (GPO Dep.) 
Research Reports Center, Box 50490, Palo Alto, CA 
94303 


Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, CA 
$4303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 


File 
Number 


E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 


DE85011980 


DE85012060 
DE85011683 


DE85011715 
TI85012002 
TI8S008004 
7185009971 
DE85011258 
DE85011959 
DE85S009887 
DE85011679 
DE85011676 
DE85012003 
DE85012320 
1185920634 


TI85920619 


1185920635 
T185920649 
185920666 
TI85920588 
TI185920646 
185920647 
DE85011060 
1185920621 
T185920648 


1185920641 
T185920650 
1185920637 
1185920639 
TI85920604 
1185920643 
TI85920644 
T185920640 
1185920617 
DE85011546 
TI85920624 


TI85920631 
T185920562 
1185920665 
T185920605 
T185920663 
1185920664 
T185920620 





1932-35 
ERC-TR- 
84033 
ERGONOMRAAD-R- 
23 
24 
ERP/MSL- 
83-39 
ESC- 
28 
ESC-WR- 
85-02 
ETU- 
2030-01 
EUR- 
7984-EN(2.ed.) 


8170-EN(2.ed.) 
8241-FR 
8798-DE-EN 
8852-DE,EN,FR 
8860-EN 
8909-EN 
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Availability 
Source 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

NTIS, PC A99/MF AOI; 1 - Research Reports 
Center, Box 50490, Palo Alto, CA 94303 (GPO Dep.) 


Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303, $16.00 

Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

NTIS, PC A04/MF AO! - Research Reports Center, 
Box 50490, Palo Alto, CA 94303 (GPO Dep.) 
Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, P.O. Box 50490, Palo Alto, 
CA 94303 


See NUREG/CP-0038 
See AD-A-150846/4/XAB 


NTIS (US Sales Only), PC A07/MF A01 
NTIS (US Sales Only), PC A03/MF A0i 


NTIS (US Sales Only), PC All/MF A01 

Energie Studie Centrum, Petten, Netherlands 

ECN, P.O. Box 1, 1755 ZG Petten, Netherlands 
NTIS (US Sales Only), PC A04/MF AO1 
Commission of the European Communities, Brussels, 


Belgium 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
European Community Information Service, 2100 M 
St., NW, Suite 707, Washington, DC 20037 
See PB-85-160083/XAB 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 


T185920601 
T185920625 
DE85010839 


TI85920613 
T185920587 
T185920585 
1185920615 
DE85010838 
T185920607 
T185920618 
T185920629 
TI85920626 
1185920627 
1185920632 


T185920628 


T184016099 


DE85700934 
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DE85701198 


DE85700936 
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10:27396 
10:27405 
10:27397 
10:27398 


10:27471 


10:27583 
10:27975 


10:27477 
10:27450 


10:26818 
10:26609 
10:27753 
10:27546 
10:27801 


10:27288 


10:27802 
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10:27963 
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9139-EN 
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9157-EN 


9166-EN 


9225-EN 


9240-EN 


9260-EN 


9277-EN/ IT 


9311-EN 


9317-EN 


9318-EN 


9329-EN-IT 


9383-EN 


9414-EN 


9417-EN 


9467-FR 


9481-EN 


9483-EN 


9519-EN 


9529-EN 


9592-EN 


EUR-CEA-FC- 
1217 
1218 
1219 
1220 
1222 
1224 
1225 
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Availability 
Source 


Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
European Community Information Service, 2100 M 
St., NW, Suite 707, Washington, DC 20037 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 
Commission of the European Communities, 
Luxembourg. Office of Official Publications of the 
European Communities 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A03/MF AO 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A02/MF AO 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 


DE85751051 
DE85751054 
DE85751052 
DE85751049 
DE85751047 
DE85751050 
DE85751048 
DE85751053 
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10:27272 


10:27960 


10:27062 
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10:27294 


10:27112 


10:28693 





Availability 
Source 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A0O1 (GPO Dep.) 


NTIS (US Sales Only), PC A09/MF A01 


NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A09; 3 
NTIS (US Sales Only), PC A09/MF AOI 
NTIS (US Sales Only), PC All/MF A01 
NTIS (US Sales Only), PC A08/MF AOI 
NTIS (US Sales Only), PC A07; 3 
NTIS (US Sales Only), PC A10; 3 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A07/MF AOI 
NTIS (US Sales Only), PC A06; 3 
NTIS (US Sales Only), PC A09; 3 
NTIS (US Sales Only), PC A07/MF AO1 
NTIS (US Sales Only), PC A06; 3 
NTIS (US Sales Only), PC A08; 3 
NTIS (US Sales Only), PC A08; 3 
NTIS (US Sales Only), PC A07/MF AO! 
NTIS (US Sales Only), PC A07/MF A01; 
NTIS (US Sales Only), PC A06/MF AO! 
NTIS (US Sales Only), PC A10/MF AO1 
NTIS (US Sales Only), PC A13; 3 
NTIS (US Sales Only), PC A10/MF AO! 
NTIS (US Sales Only), PC A10; 3 
NTIS (US Sales Only), PC A16/MF AO! 
NTIS (US Sales Only), PC A06/MF AO! 
NTIS (US Sales Only), PC A10/MF AO! 
NTIS (US Sales Only), PC A08/MF AOI 
NTIS (US Sales Only), PC AO7/MF AOI 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A07/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


US General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20760 


US General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20877 

US General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20760 

US General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20760, $3.25 
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1185901366 
TI85901451 
T185901367 
T185901449 
T185901369 


ERA-10/15 / 346R 


Abstract 
Number 


10:29463 
10:29464 
10:29465 
10:29466 
10:29467 
10:29468 
10:29469 


10:28598 
10:27428 
10:29344 
10:28300 
10:28301 
10:27455 
10:28302 
10:27547 
10:27429 
10:28493 


10:29071 
10:29120 


10:28717 


10:29236 
10:28250 
10:29030 
10:29121 
10:26984 
10:28352 
10:27735 
10:29181 
10:27406 
10:27308 
10:27113 
10:29227 
10:27064 
10:27295 
10:26791 
10:27407 
10:27273 
10:27478 
10:27479 
10:27860 
10:28494 
10:26985 
10:29400 
10:29005 
10:29006 
10:27408 
10:29072 


10:26618 
10:27274 
10:29314 
10:28362 
10:28495 
10:28496 
10:28497 
10:28430 
10:28363 
10:28498 
10:28364 
10:29315 
10:29285 
10:29316 


10:26772 


10:27757 
10:26787 
10:26808 
10:27749 
10:26896 





347R / ERA-10/15 


Report 
Number 


85-70 


GAT- 
4016 

GEAP- 
24173 

GJ/TMC- 


22 
GKSS- 
84/ E/ 23-PT-1 
84/ E/ 39 
84/ E/ 40 
84/ E/ 43 


84/ E/ 44 


GL- 

3812 
GRI- 

85/ 0092 
GRS-A- 

723 


GRS-F- 
137 
GSF-A- 


HEDL-TME- 
84-21 
HEHF- 
38 
43 
46 
HMI-B- 
415 
IAE- 
3635/ 14 
3687/ 11 
3726/7 
3727/ 6 
3734/7 
3735/ 15 
3758/ 6 
3764/ 6 
3765/ 14 
3767/ 8 
3798/ 4 
IBP-BS- 
88/ 83 


IBP-SA- 
03-83 


IC- 

84/2 

84/ 38 
84/ 39 
84/ 40 
84/ 42 
84/ 43 
84/ 44 


Availability 
Source 


US General Accounting Office, Box 6015, 
Gaithersburg, MD 20760 


NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
See N-85-14319 


NTIS (US Sales Only), PC A06/MF AOl 
NTIS (US Sales Only), PC A02/MF A01 


Also published in Supplement to Atomkernenergie 


Kerntechnik (1984) v. 44 


Special print from Nucl. Eng. Des. (1984) v. 81(2) p. 


231-245 
See AD-A-151004/9/XAB 


NTIS, PC A05/MF A01 


Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), 


Koeln, Germany, F.R. 
NTIS (US Sales Only), PC A18/MF A01 


Fachinformationszentrum Energie, Physik, 


Mathematik G.m.b.H., Eggenstein-Leopoldshafen, 


Germany, F.R. 


NTIS (US Sales Only), PC A07/MF AO1 
NTIS (US Sales Only), PC A05/MF AOi 


NTIS (US Sales Only), PC A24/MF A01 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A04/MF AO 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A02/MF AO (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


See NUREG/CR-3746-Vol.2 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 


NTIS (US Sales Only), PC A08/MF A01 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 


Fraunhofer-Institut fuer Bauphysik, Stuttgart, 


Germany, F.R. 


Fraunhofer-Institut fuer Bauphysik, Stuttgart, 


Germany, F.R. 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 


File 
Number 


TI85901453 


DE85012820 
DE85005942 
DE85011453 


DE85751516 
DE85751501 


TI85901355 


DE85750995 


DE85750984 
DE85751863 


DE85750980 
DE85751519 
DE85751518 
DE85751534 
DE85750996 
DE85751546 
DE85751529 
DE85751528 
DE85751535 
DE85751536 


DE85011360 


DE85008495 
DE85007473 
DE85008494 
DE85008485 


TI85011383 


DE85012237 
DE85012236 
DE85011819 


DE85751533 


DE85700640 
DE85700633 
DE85700637 
DE85700638 
DE85700639 
DE85700966 
DE85700642 
DE85700643 
DE85700641 
DE85700645 
DE85700947 


DE85701181 
DE85701126 
DE85701129 
DE85701151 
DE85701144 
DE85701145 
DE85701127 


Abstract 
Number 


10:26749 


10:28756 
10:27472 
10:28161 


10:28696 
10:29286 
10:27483 
10:28314 


10:27473 


10:28284 
10:27861 


10:26828 


10:27548 


10:28827 


10:28866 
10:28890 


10:28360 
10:29216 
10:28417 
10:29297 
10:29010 
10:29317 
10:29263 
10:29318 
10:29264 
10:29250 


10:27409 


10:28020 
10:27549 
10:27430 
10:27550 


10:27401 


10:28867 
10:28868 
10:28869 


10:28021 


10:29470 
10:29382 
10:29471 
10:29472 
10:29473 
10:27417 
10:29474 
10:29475 
10:29476 
10:29545 
10:28599 


10:28901 


10:28122 


10:29122 
10:29401 
10:29402 
10:29169 
10:29182 
10:29183 
10:29403 





Availability 
Source 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO! 


NTIS, PC Al4/MF A01; 1 (GPO Dep.) 
NTIS (US Sales Only), PC A03/MF A01 
See DOE/ET/53088-169 


NTIS (US Sales Only), PC A02/MF AOl; 
NTIS (US Sales Only), PC A02/MF AOI; 


NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO! 


NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


DE85701182 
DE85701134 
DE85701135 
DE85701130 
DE85701136 
DE85701154 
DE85701137 
DE85701152 
DE85701146 
DE85701153 
DE85701138 
DE85701165 
DE85701178 
DE85701139 
DE85701147 
DE85701140 
DE85701166 
DE85701201 
DE85701148 
DE85701131 
DE85701179 
DE85701149 
DE85701132 
DE85701161 
DE85701169 
DE85701133 
DE85701196 
DE85701212 
DE85701205 
DE85701167 
DE85701168 
DE85701213 
DE85701200 
DE85701189 
DE85701202 
DE85701141 
DE85701125 
DE85701162 
DE85701195 
DE85701128 
DE85701203 
DE85701163 
DE85701142 
DE85701143 
DE85701156 
DE85701204 
DE85701157 
DE85701158 
DE85701164 
DE85701159 
DE85701209 
DE85701160 
DE85701211 
DE85701210 


DE85010603 
DE85701185 
DE85011943 


DE85900968 
DE85900967 


DE85700662 
DE85700676 
DE85700948 
DE85700677 
DE85700949 


DE85700916 


DE85700950 
DE85700621 
DE85700655 
DE85700674 
DE85700675 


DE85700634 


DE85700664 
DE85700617 
DE85700657 
DE85700659 


ERA-10/15 / 348R 


Abstract 
Number 


10:29123 
10:29404 
10:29405 
10:29406 
10:29407 
10:29011 
10:29408 
10:29170 
10:29184 
10:29171 
10:29409 
10:29031 
10:28934 
10:29410 
10:29185 
10:29411 
10:29032 
10:28022 
10:29186 
10:29412 
10:28935 
10:29187 
10:29413 
10:29033 
10:29580 
10:29414 
10:28184 
10:28123 
10:28023 
10:29034 
10:29035 
10:28124 
10:29383 
10:28303 
10:28024 
10:29188 
10:29415 
10:29036 
10:28185 
10:29416 
10:28025 
10:29037 
10:29189 
10:29190 
10:29038 
10:28026 
10:29039 
10:29040 
10:29041 
10:29042 
10:28125 
10:29043 
10:28126 
10:28127 


10:26970 
10:29446 
10:29457 


10:29124 
10:29125 


10:29126 
10:29073 
10:28600 
10:29074 
10:28601 


10:28467 


10:28602 
10:29417 
10:29127 
10:29075 
10:29076 


10:29384 


10:29128 
10:29447 
10:29129 
10:29130 
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Report Availability Abstract 
Source Number 


NTIS (US Sales Only), PC A02/MF A0l DE85700616 10:29448 
NTIS (US Sales Only), PC A02/MF AO1 DE85700658 10:29131 
NTIS (US Sales Only), PC A02/MF A01 DE85700622 10:29132 
NTIS (US Sales Only), PC A02/MF A01 DE85700671 10:29191 
NTIS (US Sales Only), PC A02/MF A01 DE85700656 10:29133 
NTIS (US Sales Only), PC A02/MF AO1 DE85700623 10:29418 
NTIS (US Sales Only), PC A02/MF AOl DE85700624 10:29134 
IFVE-OUNKE- 


83-48 NTIS (US Sales Only), PC A02/MF AO1 DE85700652 10:28642 
IKE- 

6-148 NTIS (US Sales Only), PC A0S/MF A01 DE85750981 10:27456 
IMG-TNO-G- 

1314 


IMMR- 
84-095 See PB-85-160109/XAB 10:27784 
INFN/AE- 
85/ 1 NTIS (US Sales Only), PC A02/MF A0i; 1 DE85900478 10:29077 
0049-App. NTIS (US Sales Only), PC A09/MF A01 DE85701214 10:28735 
nena NTIS (US Sales Only), PC A04/MF AOl DE85701197 10:29581 
4154-No.25 NTIS (US Sales Only), PC A04/MF A01 DE85701170 10:29582 
8820 NTIS (US Sales Only), PC A05/MF A0i DE85780782 10:28791 
8821 NTIS (US Sales Only), PC A08/MF A01 DE85780781 10:28792 
8822 NTIS (US Sales Only), PC A04/MF AOI DE85780780 10:28787 
8893 NTIS (US Sales Only), PC A07/MF A0i DE85780779 10:28793 
8894 NTIS (US Sales Only), PC A04/MF A01 DE85780778 10:28794 
9060 NTIS (US Sales Only), PC A03/MF A01 DE85780785 10:27758 
9061 NTIS (US Sales Only), PC A03/MF A01 DE85780815 10:29589 
9130 NTIS (US Sales Only), PC A02/MF AOl DE85780776 10:29419 
9137 NTIS (US Sales Only), PC A02/MF A01 DE85780775 10:29420 
9237 NTIS (US Sales Only), PC A03/MF A0i DE85780881 10:29260 
9239 NTIS (US Sales Only), PC A03/MF A0l DE85780885 10:29265 
9240 NTIS (US Sales Only), PC A07/MF A01 DE85780876 10:29421 
9241 NTIS (US Sales Only), PC A06/MF A01 DE85780883 10:29477 
9242 NTIS (US Sales Only), PC A08/MF AO1 DE85780888 10:28795 
9253 NTIS (US Sales Only), PC A07/MF A01 DE85780889 10:27551 
9255 NTIS (US Sales Only), PC A06/MF AO1 DE85780887 10:28027 
9256 NTIS (US Sales Only), PC A02/MF A0l DE85780877 10:29422 
9257 NTIS (US Sales Only), PC A02/MF AOI DE85780878 10:29423 
9258 NTIS (US Sales Only), PC A02/MF A0O1 DE85780879 10:29319 
9260 NTIS (US Sales Only), PC A02/MF AOl DE85780880 10:29424 
9274 NTIS (US Sales Only), PC A07/MF A01 DE85780895 10:28241 
9280 NTIS (US Sales Only), PC A03/MF A0l DE85780884 10:29217 
9397 NTIS (US Sales Only), PC A04/MF AOl DE85780777 10:29425 
9398 NTIS (US Sales Only), PC A02/MF A01 DE85780773 10:29192 
9399 NTIS (US Sales Only), PC A03/MF AO1 DE85780774 10:29193 
9400 NTIS (US Sales Only), PC A02/MF A01 DE85780772 10:29426 
9405 NTIS (US Sales Only), PC A02/MF AO1 DE85780784 10:27771 
9406 NTIS (US Sales Only), PC A02/MF A01 DE85780783 10:27772 
NTIS (US Sales Only), PC A10/MF A01 DE85780894 10:28746 
NTIS (US Sales Only), PC A08/MF A01 DE85780916 10:28605 
NTIS (US Sales Only), PC A06/MF AOi DE85780891 10:29385 
NTIS (US Sales Only), PC Al4/MF AOl DE85780892 10:27568 


NTIS (US Sales Only), PC A06/MF AOl DE85780882 10:28036 
NTIS (US Sales Only), PC A99/MF AOI DE85780893 10:29218 


Nij isatie TNO, Delft (Netherlands). 10:26685 
Instituut voor Milieuhygiene en Gezondheidstechniek 


NTIS (US Sales Only), PC A02/MF AO! DE85700920 10:28547 


NTIS (US Sales Only), PC A02/MF A01 DE85751542 10:29478 
See IPP-1/299 10:29479 


NTIS (US Sales Only), PC A02/MF AOI DE85780900 10:28643 
NTIS (US Sales Only), PC A02/MF AOI DE85751089 10:29328 
NTIS (US Sales Only), PC A03/MF A01 DE85751086 10:29289 


NTIS (US Sales Only), PC A02/MF AOl DE85751087 10:29257 
NTIS (US Sales Only), PC A02/MF AO1 DE85751084 10:29329 


Max-Planck-Institut fuer Plasmaphysik, Garching, 10:29479 
Germany, F.R. 

NTIS (US Sales Only), PC A03/MF A01 DE85751543 10:29480 
NTIS (US Sales Only), PC A03/MF A0O1 DE85751540 10:29449 
NTIS (US Sales Only), PC A02/MF AOl DE85751544 10:29481 
NTIS (US Sales Only), PC A03/MF A01 DE85700965 10:29012 
NTIS, PC A03/MF A01 (GPO Dep.) E 1.99: DE85011357 10:26743 
NTIS, PC A06/MF A01; 1 (GPO Dep.) E 1.99: DE85011351 10:27961 


NTIS, PC A10/MF A01 (GPO Dep.) E 1.99: DE85011382 10:28186 





ERA-10/15 / 350R 


Availability File Abstract 
Source Number Number 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) E 1.99: DE85011349 10:28187 


Stuttgart Univ. (Germany, F.R.). Inst. fuer Statik und 10:27348 
Dynamik der Luft- und Raumfahrtkonstruktionen 
Stuttgart Univ. (Germany, F.R.). Inst. fuer Statik und 10:27349 
Dynamik der Luft- und Raumfahrtkonstruktionen 
Stuttgart Univ. (Germany, F.R.). Inst. fuer Statik und 10:28322 
Dynamik der Luft- und Raumfahrtkonstruktionen 


NTIS (US Sales Only), PC A02/MF A01 DE85751077 10:29290 
NTIS (US Sales Only), PC A02/MF AO1 DE85751090 10:29135 
NTIS (US Sales Only), PC A02/MF AO1 DE85751076 10:29136 
NTIS (US Sales Only), PC A02/MF A01 DE85751079 10:29269 


See NBL-312 DE85012078 10:26972 


NTIS (US Sales Only), PC A03/MF AO1 DE85701171 10:29482 

NTIS (US Sales Only), PC A02/MF AO1 DE85700648 10:29548 

NTIS (US Sales Only), PC A02/MF A01 DE85700907 10:28304 

NTIS (US Sales Only), PC A03/MF AO1 DE85700618 10:29330 

NTIS (US Sales Only), PC A03/MF AO1 DE85700647 10:29549 

NTIS (US Sales Only), PC A04/MF AOI DE85700625 10:29427 

NTIS (US Sales Only), PC A04/MF A01 DE85700672 10:29194 

NTIS (US Sales Only), PC A02/MF AOI DE85700944 10:28609 

NTIS (US Sales Only), PC A03/MF A01 DE85700660 10:29229 

NTIS (US Sales Only), PC A05/MF A0O1 DE85700650 10:28936 

187(1983) NTIS (US Sales Only), PC A02/MF AO1 DE85700967 10:28610 
ITEP- 

9(1983) NTIS (US Sales Only), PC A02/MF A01 DE85700667 10:29137 

16(1983) NTIS (US Sales Only), PC A03/MF A0O1 DE85700673 10:29195 

25(1983) NTIS (US Sales Only), PC A03/MF A01 DE85701190 10:29230 

36(1983) NTIS (US Sales Only), PC A03/MF A01 DE85700951 10:28611 

61(1983) NTIS (US Sales Only), PC A02/MF A01 DE85701183 10:29138 

84(1983) NTIS (US Sales Only), PC A02/MF AOl DE85700678 10:29078 

126(1983) NTIS (US Sales Only), PC A02/MF A01 DE85700665 10:29139 

149(1983) NTIS (US Sales Only), PC A02/MF A01 DE85700653 10:29140 

163(1983) NTIS (US Sales Only), PC A03/MF AOl DE85700651 10:28937 

171(1983) NTIS (US Sales Only), PC A03/MF A01 DE85700666 10:29141 


190(1983) NTIS (US Sales Only), PC A04/MF A0O1 DE85700628 10:29196 


83-17-R NTIS (US Sales Only), PC A02/MF AO! DE85700649 10:28938 
JAERI-M- 
83-135 NTIS (US Sales Only), PC AOS/MF AO! DE85700903 10:26823 
83-172 NTIS (US Sales Only), PC A03/MF AO1 DE85700937 10:27400 
83-173 NTIS (US Sales Only), PC A03/MF AO1 DE85700939 10:27413 
1-83-603 NTIS (US Sales Only), PC A02/MF A01 DE85700635 10:28130 
1-83-640 NTIS (US Sales Only), PC A02/MF AO1 DE85700636 10:28131 
1-83-895 NTIS (US Sales Only), PC A02/MF A01 DE85701193 10:29079 
1-84-103 NTIS (US Sales Only), PC A02/MF AO! DE85701187 10:29080 
3-83-599 NTIS (US Sales Only), PC A02/MF AOI DE85700946 10:28612 
NTIS (US Sales Only), PC A02/MF AOI DE85700924 10:28548 
NTIS (US Sales Only), PC A02/MF AO1 DE85700925 10:28549 
NTIS (US Sales Only), PC A02/MF A01 DE85700926 10:28550 
NTIS (US Sales Only), PC A02/MF A01 DE85700945 10:28613 
NTIS (US Sales Only), PC A02/MF AO! DE85700914 10:28551 
NTIS (US Sales Only), PC A02/MF AOI DE85700953 10:28614 
NTIS (US Sales Only), PC A02/MF AOI DE85700943 10:28615 
NTIS (US Sales Only), PC A02/MF AO1 DE85700957 10:28644 
NTIS (US Sales Only), PC A08/MF AO1 DE85780874 10:29436 
NTIS (US Sales Only), PC A03/MF A01 DE85700681 10:29219 
NTIS (US Sales Only), PC A03/MF AOI DE85700688 10:29220 
NTIS (US Sales Only), PC A02/MF AO1 DE85701186 10:29081 
NTIS (US Sales Only), PC A02/MF AOI DE85700682 10:29231 
NTIS (US Sales Only), PC A02/MF AO1i DE85700661 10:29142 
NTIS (US Sales Only), PC A02/MF AO DE85700683 10:29270 
NTIS (US Sales Only), PC A02/MF AO1 DE85700696 10:29331 
NTIS (US Sales Only), PC A02/MF AO1 DE85700684 10:29332 
NTIS (US Sales Only), PC A02/MF AOI DE85701191 10:29291 
NTIS (US Sales Only), PC A02/MF AOI DE85700942 10:28616 
E-7-83-391 NTIS (US Sales Only), PC A02/MF AO1 DE85700954 10:28617 
R-1-83-515 NTIS (US Sales Only), PC A02/MF AO1 DE85700689 10:29232 
R-1-83-894 NTIS (US Sales Only), PC A02/MF AOI DE85701155 10:29013 
R-2-83-376 NTIS (US Sales Only), PC A02/MF AO1 DE85700626 10:29437 
R-4-83-89 NTIS (US Sales Only), PC A02/MF AOI DE85700693 10:29014 
R-4-83-403 NTIS (US Sales Only), PC A02/MF AO1 DE85700690 10:29233 | 
R-4-83-539 NTIS (US Sales Only), PC A02/MF A01 DE85700691 10:29238 
R-4-83-593 NTIS (US Sales Only), PC A02/MF AOI DE85701192 10:29234 
R-4-83-661 NTIS (US Sales Only), PC A02/MF AOl1 DE85700692 10:29333 
R-4-83-796 NTIS (US Sales Only), PC A02/MF AO1 DE85700627 10:29015 
R-14-83-898 NTIS (US Sales Only), PC A02/MF AO1 DE85700952 10:28645 
R-17-83-622 NTIS (US Sales Only), PC A02/MF A01 DE85700619 10:29016. 
R-17-83-648 NTIS (US Sales Only), PC A02/MF AOI DE85700620 10:29017 
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Number Source Number 

JINR-R- 
2-83-721 NTIS (US Sales Only), PC A02/MF AO1 DE85700668 10:29143 
2-83-769 NTIS (US Sales Only), PC A02/MF AO1 DE85700669 10:29144 
2-83-781 NTIS (US Sales Only), PC A02/MF AOl DE85700629 10:29197 
2-83-833 NTIS (US Sales Only), PC A02/MF A01 DE85700670 10:29145 
2-83-844 NTIS (US Sales Only), PC A02/MF A01 DE85700630 10:29198 
2-83-916 NTIS (US Sales Only), PC A02/MF A01 DE85700654 10:29146 
9-83-836 NTIS (US Sales Only), PC A02/MF AOl DE85700910 10:28552 
9-83-856 NTIS (US Sales Only), PC A02/MF AOl DE85700911 10:28553 
9-83-862 NTIS (US Sales Only), PC A02/MF A01 DE85700909 10:28470 
9-84-25 NTIS (US Sales Only), PC A02/MF AOl1 DE85700913 10:28554 
9-84-152 NTIS (US Sales Only), PC A02/MF A01 DE85700917 10:28555 
9-84-155 NTIS (US Sales Only), PC A02/MF A01 DE85700918 10:28471 
9-84-169 NTIS (US Sales Only), PC A02/MF AO1 DE85700912 10:28556 


See N-85-15260 10:27120 
NTIS (US Sales Only), PC A08/MF AO1 DE85750997 10:28243 


NTIS (US Sales Only), PC A06/MF A0O1 DE85751548 10:28037 
NTIS (US Sales Only), PC A03/MF A0O1 DE85751550 10:27569 


Kernforschungsanlage Juelich G.m.b.H. (Germany, 10:26897 
F.R.). Zentralbibliothek 

NTIS (US Sales Only), PC A04/MF A01 DE85751549 10:27570 
NTIS (US Sales Only), PC AOS/MF AOI; 1 DE85751864 10:28726 
NTIS (US Sales Only), PC A03/MF A0i DE85751547 10:27571 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 99: DE85011521 10:28188 
NTIS (US Sales Only), PC A18/MF A01 DE85900963 10:29590 
NTIS (US Sales Only), PC A04/MF AO1 DE85700929 10:28573 


Kernforschungszentrum Karlsruhe G.m.b.H. 10:29550 
(Germany, F.R.) 
NTIS (US Sales Only), PC A03/MF A01 DE85750983 10:26836 
NTIS (US Sales Only), PC A03/MF A01 DE85751552 10:26837 
NTIS (US Sales Only), PC A06/MF A01 DE85751515 10:29258 
NTIS (US Sales Only), PC A06/MF AOi DE85750986 10:26898 
NTIS (US Sales Only), PC A09/MF AOl DE85750985 10:26899 
NTIS (US Sales Only), PC A06/MF A01 DE85750982 10:28038 
NTIS (US Sales Only), PC A03/MF AOl DE85751499 10:27480 
NTIS (US Sales Only), PC A03/MF AOl DE85751532 10:27481 
Kernforschungszentrum Karlsruhe G.m.b.H. 10:28286 
(Germany, F.R.) 
Kernforschungszentrum Karlsruhe G.m.b.H. 10:28287 
(Germany, F.R.) 
NTIS (US Sales Only), PC A04/MF AO1 DE85751539 10:29271 
3848 NTIS (US Sales Only), PC A03/MF A01 DE85751551 10:27572 
3851 NTIS (US Sales Only), PC A03/MF A01 DE85751553 10:28557 
3852 NTIS (US Sales Only), PC A03/MF AOl DE85751531 10:28167 
1984-70 NTIS (US Sales Only), PC A02/MF A0O1 DE85701150 10:29199 
1984-71 NTIS (US Sales Only), PC A02/MF AOl1 DE85701180 10:28945 
1984-75 NTIS (US Sales Only), PC A03/MF AO1 DE85701176 10:28946 
1984-82 NTIS (US Sales Only), PC A02/MF A01 DE85701177 10:28947 
1984-83 NTIS (US Sales Only), PC A02/MF AOl DE85701188 10:29082 
83-30 NTIS (US Sales Only), PC A02/MF A01 DE85700631 10:29350 
83-32 NTIS (US Sales Only), PC A02/MF A01 DE85700685 10:29334 
oan” NTIS (US Sales Only), PC A02/MF AOl DE85700686 10:29335 
83-9 NTIS (US Sales Only), PC A02/MF AOl1 DE85700632 10:29018 
ts > NTIS (US Sales Only), PC A02/MF AOl DE85700915 10:28558 
4000-Draft.1 NTIS, PC A02/MF AOI; 1 (GPO Dep.) .99: DE85009805 10:26824 
L- 
15833 See N-85-17690 10:28949 
LA 15876 See N-85-13850 10:27706 
9487-MS-Vol.3 NTIS, PC A02/MF A01 (GPO Dep.) 
10163-MS NTIS, PC A03/MF A01 (GPO Dep.) 
10229-MS See NUREG/CR-3953 
10285-MS NTIS, PC A14/MF A0i (GPO Dep.) 
10320-MS NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
10323-MS NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
10335-MS NTIS, PC A04/MF A011 (GPO Dep.) 
10339-C NTIS, PC A04/MF A01 (GPO Dep.) 
10342-T NTIS, PC A08/MF A01 (GPO Dep.) 
10356-SR NTIS, PC A02/MF A01; 1 (GPO Dep.) 
10360-PR NTIS, PC A10/MF A01 (GPO Dep.) 
10370-C NTIS, PC A10/MF AO; 1 (GPO Dep.) 
10372-PR NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
10376-MS NTIS, PC A03/MF AOl (GPO Dep.) 


DE85011896 10:28736 
DE85011899 10:28751 
T185010351 10:28905 
DE85011885 10:27795 
DE85010572 10:27704 
DE85011891 10:27838 
DE85011890 10:28737 
DE85010569 10:28919 
DE85011889 10:28132 
DE85011894 10:27296 
DE85011887 10:28335 
DE85011888 10:28559 
DE85011895 10:26942 
DE85011893 10:26971 


— 
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10421-ENV NTIS, PC A10/MF AOI; 1 (GPO Dep.) 99: DE85011886 10:28738 
LA-UR- 
85-158 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85005816 10:28039 
85-634 NTIS, PC A02/MF A01 (GPO Dep.) .99: DE8S007672 10:28358 
85-746 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85009588 10:27327 
85-810 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE85009573 10:29598 
85-823 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE85010103 10:28879 
85-899 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85009551 10:29599 
85-944 NTIS, PC A03/MF AO! - GPO 185010107 10:27573 
85-1022 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85009631 10:29600 
85-1046 NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE85009624 10:27275 
85-1073 NTIS, PC A03/MF A01 (GPO Dep.) 99: DE85009596 10:28994 
85-1094 NTIS, PC A02/MF AOI (GPO Dep.) .99: DE85009602 10:29044 
85-1128 NTIS, PC A02/MF AOI (GPO Dep.) 99: DE85009607 10:28257 
85-1138 NTIS, PC A02/MF AOI (GPO Dep.) 99: DE85010780 10:26800 
85-1164 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85010769 10:28235 
85-1167 NTIS, PC A02/MF A01 (GPO Dep.) .99: DE85010767 10:28420 
85-1172 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85010766 10:28421 
85-1176 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE85010795 10:28656 
85-1186 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE85010794 10:29351 
85-1202 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85010789 10:29450 
85-1203 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE85010788 10:28251 
85-1208 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85010785 10:29438 
85-1236 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85010718 10:28305 
85-1251 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85010715 10:29551 
85-1253 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85010714 10:28472 
85-1255 NTIS, PC A03/MF A01; 1 (GPO Dep.) .99: DE85010713 10:29352 
85-1256 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE85010712 10:29353 
85-1261 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE85010711 10:29354 
85-1278 NTIS, PC A02/MF AO! (GPO Dep.) DE85010707 10:28236 
85-1283 NTIS, PC A02/MF AO! (GPO Dep.) 99: DE85010706 10:27276 
85-1302 NTIS, PC A02/MF A01 (GPO Dep.) 99: 1DE85010762 10:28995 
85-1334 NTIS, PC A02/MF AOI (GPO Dep.) DE85010752 10:27574 
85-1345 NTIS, PC A02/MF A01 (GPO Dep.) DE85010801 10:29172 
85-1347 NTIS, PC A02/MF AOl (GPO Dep.) 99: DE85010799 10:29355 
85-1373 NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE85010797 10:27575 
85-1375 NTIS, PC A02/MF A01 (GPO Dep:) 99: DE85010781 10:29336 
85-1380 NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE85010751 10:28422 
85-1396 NTIS, PC A02/MF A01 (GPO Dep.) .99: DE85010748 10:29552 
85-1398 NTIS, PC A02/MF A0i (GPO Dep.) 99: DE85010747 10:28168 
85-1418 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE85010742 10:28237 
85-1420 NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: D#85010741 10:28271 
85-1429 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85010740 10:28560 
85-1477 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85010730 10:28618 
85-1490 NTIS, PC A02/MF AOi (GPO Dep.) 99: DE85010727 10:28473 
85-1493 NTIS, PC A02/MF AOl - GPO 185010726 10:27576 
85-1512 NTIS, PC A02/MF AO1 (GPO Dep.) 99: DE85010723 10:29272 
83-32 NTIS (US Sales Only), PC A10/MF AOI DE85751066 10:29083 
84-09 NTIS (US Sales Only), PC A06/MF A01 DE85751034 10:29084 
84-10 NTIS (US Sales Only), PC A08/MF A01 DE85751082 10:29239 
84-11 NTIS (US Sales Only), PC A04/MF A01 DE85751035 10:29085 
84-19 NTIS (US Sales Only), PC A08/MF AOI DE85751036 10:29086 
84-20 NTIS (US Sales Only), PC A11/MF AOI DE85751037 10:29987 
84-21 NTIS (US Sales Only), PC A06/MF AOI DE85751017 10:28474 
LAPP-EXP- 
83-03 NTIS (US Sales Only), PC A02/MF AO1 DE85751043 10;28619 
soi NTIS (US Sales Only), PC A04/MF A01 DE85751022 10:28423 
84-01 NTIS (US Sales Only), PC A0S/MF A01 DE85751063 10:29147 
91 NTIS (US Sales Only), PC A04/MF A01 DE85751039 10:29148 
104 NTIS (US Sales Only), PC A03/MF A01 DE85751061 10:29149 
105 NTIS (US Sales Only), PC A02/MF AO1 DE85751059 10:29173 
106 NTIS (US Sales Only), PC A02/MF A01 DE85751058 10:29150 
111 NTIS (US Sales Only), PC A02/MF A01 DE85751060 10:29174 
15207 NTIS, PC A15/MF A01 (GPO Dep.) 
17587 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
17646 NTIS, PC A03/MF AOI (GPO Dep.) 
17696 NTIS, PC A02/MF AO1 (GPO Dep.) 
17773 NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
17953 NTIS, PC A06/MF AO1 (GPO Dep.) 
18258 NTIS, PC A03/MF AOI (GPO Dep.) 
18561 NTIS, PC A03/MF AO}; 1 (GPO Dep.) 
18571 NTIS, PC A0S/MF AO1; 1 (GPO Dep.) 
18654 NTIS, PC A02/MF A01; 1 (GPO Dep.) 
18824 NTIS, PC A03/MF AOI (GPO Dep.) 
18833 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
18865 NTIS, PC A05/MF AO1 (GPO Dep.) 
19021 NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
19098 NTIS, PC A03/MF A01 (GPO Dep.) 
19129 NTIS, PC A02/MF AOi (GPO Dep.) 
19165 NTIS, PC A03/MF AOI (GPO Dep.) 


DE84005856 10:29221 
DE85011985 10:27862 
DE85010985 10:28040 
DE85011208 10:28923 
DE85011979 10:27863 
DE85011989 10:27328 
DE85010647 10:28694 
DE85007617 10:27864 
DE85004444 10:29050 
DE85009966 10:28272 
DE85011163 10:27004 
DE85009901 10:28306 
DE85011206 10:28089 
DE85011974 10:28041 
DE85009936 10:28107 
DE85010987 10:27981 
DE85009938 10:28252 
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Abstract 
Number 


DE85011980 10:27865 
DE85010640 10:29553 
DE85009932 10:26619 
DE85009934 10:28561 
DE85011982 10:28948 
DE85010643 10:27738 
DE85011988 10:27335 
DE85011166 10:29601 
DE85011147 10:28808 


DE85011156 10:29019 
19479 NTIS, PC A08/MF AOI; 1 (GPO Dep.) DE85011976 10:28042 
19510 NTIS, PC A09/MF AO1; 1 (GPO Dep.) DE85012548 10:28214 

LETI-MCTE- 

84-128 See CEA-CONF-7279 DE85751046 10:28788 

LMSC-D- 

879299 NTIS, PC A09/MF AO1 (GPO Dep.) 99: DE85011922 10:26620 

LPNHE- 

84-01 NTIS (US Sales Only), PC A02/MF A01 DE85751024 10:29451 

LUNDD-NFRA- 

‘i 1016 NTIS (US Sales Only), PC All/MF AO DE85780875 10:28812 
8348 NTIS (US Sales Only), PC A04/MF A01 DE85780901 10:29088 
8351 NTIS (US Sales Only), PC A02/MF AOI DE85751042 10:29020 
8355 NTIS (US Sales Only), PC A02/MF A01 DE85751080 10:29021 
8402 NTIS (US Sales Only), PC A0S/MF AO1 DE85751573 10:29089 
8418 NTIS (US Sales Only), PC A03/MF AO! DE85751016 10:29439 

MAD/PH- 

211 See DESY-84-114 DE85751505 10:29118 

MHSMP- 

85-04 NTIS, PC A02/MF A01 (GPO Dep.) 99: DE85011719 10:28657 

wae” NTIS (US Sales Only), PC A02/MF AO! DE85751688 10:28347 
3235(OP) NTIS, PC A02/MF AO1 (GPO Dep.) 
3238(OP) NTIS, PC A02/MF AO1 (GPO Dep.) 
3246 NTIS, PC A04/MF AO! (GPO Dep.) 
3247 NTIS, PC A02/MF A01 (GPO Dep.) 
3248 NTIS, PC A02/MF A01 (GPO Dep.) 
3249 NTIS, PC A03/MF AO1 (GPO Dep.) 

MPI-PAE/Exp.EL- 
144 


MPI-PAE/PTH- 
71/ 84 See DESY-84-096 DE85750992 10:29179 
a 81W260-01 NTIS, PC A04/MF A01 (GPO Dep.) 99: DE85011265 10:27371 
85-13850 NTIS, PC A18/MF AOl1 10:27706 
85-13851 NTIS, PC A18/MF AO1 10:27707 
85-13852 NTIS, PC A18/MF AO1 10:27708 
85-13853 NTIS, PC A18/MF AO1 10:27709 
85-13854 NTIS, PC A18/MF AO1 10:27710 
85-13855 NTIS, PC A18/MF AO1 10:27711 
85-13856 NTIS, PC A18/MF AO1 10:27712 
85-13857 NTIS, PC A18/MF A01 10:27713 
85-13858 NTIS, PC A18/MF A01 10:27714 
85-13859 NTIS, PC A18/MF A0i 10:27715 
85-13860 NTIS, PC A18/MF AO1 10:27716 
85-13861 NTIS, PC A18/MF AOl1 10:27717 
85-13862 NTIS, PC Al8/MF AO1 10:28273 
85-13863 NTIS, PC A18/MF A01 10:27718 
85-13864 NTIS, PC Al8/MF A01 10:27719 
85-13865 NTIS, PC A18/MF AO1 10:27720 
85-13866 NTIS, PC Al8/MF AO01 10:27721 
85-13867 NTIS, PC A18/MF AOl 10:27722 
85-13868 NTIS, PC A18/MF AO1 10:27723 
85-13869 NTIS, PC A18/MF AOl1 10:27724 
85-13870 NTIS, PC A18/MF A01 10:27725 
85-13871 NTIS, PC A18/MF AO1 10:27726 
85-13872 NTIS, PC A18/MF AO1 10:27727 
85-13873 NTIS, PC A18/MF AO1 10:27728 
85-13875 NTIS, PC A18/MF A01 10:27729 
85-13876 NTIS, PC A18/MF AOl1 10:27730 
85-13879 NTIS, PC A18/MF AOl 10:27731 
85-13880 NTIS, PC Al4/MF AO1 10:27198 
85-13881 NTIS, PC Al4/MF AO1 10:27199 
85-13882 NTIS, PC Al4/MF AO1 10:27437 
85-13888 NTIS, PC Al4/MF AOl 10:27114 
85-13889 NTIS, PC Al4/MF AO1 10:27739 
85-13890 NTIS, PC A14/MF AO1 10:27732 
85-13891 NTIS, PC A14/MF AOl1 10:27297 
85-13892 NTIS, PC Al4/MF AO1 10:27372 
85-13893 NTIS, PC Al4/MF AO1 10:27438 
85-13894 NTIS, PC Al4/MF AO1 10:27820 
85-13896 NTIS, PC Al4/MF A01 10:28336 


Report Availability 
Number Source 


19167 NTIS, PC A02/MF A01; 1 (GPO Dep.) 
19252 NTIS, PC A02/MF A01; 1 (GPO Dep.) 
19280 NTIS, PC A02/MF AO1 (GPO Dep.) 
19285 NTIS, PC A02/MF A01 (GPO Dep.) 
19340 NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
19342 NTIS, PC A06/MF A01; 1 (GPO Dep.) 
19365 NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
19373 NTIS, PC A02/MF A01 (GPO Dep.) 
19435 NTIS, PC A02/MF A01 (GPO Dep.) 
19458 NTIS, PC A03/MF A01 (GPO Dep.) 


to 
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DE85010810 10:28658 
DE85010807 10:28659 
DE85010857 10:28739 
DE85012569 10:26963 
DE85011361 10:26983 
DE85012574 10:28090 


to tt oo oo oo 
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NTIS (US Sales Only), PC A02/MF A01 DE85751537 10:29090 





85-13898 
85-13899 
85-13900 
85-13901 
85-13902 
85-13903 
85-13904 
85-13905 
85-13908 
85-13909 
85-13910 
85-14184 
85-14187 
85-14188 
85-14191 
85-14194 
85-14276 
85-14277 
85-14278 
85-14279 
85-14281 
85-14282 
85-14283 
85-14284 
85-14285 
85-14287 
85-14288 
85-14289 
85-14290 
85-14291 
85-14292 
85-14319 
85-14928 
85-15260 
85-15261 
85-15262 
85-15263 
85-15265 
85-15266 
85-15267 
85-15268 
85-15269 
85-15270 
85-15271 
85-15272 
85-15273 
85-15274 
85-15275 
85-15276 
85-15277 
85-15278 
85-15279 
85-15280 
85-15281 
85-15282 
85-15283 
85-15284 
85-15285 
85-15286 
85-15287 
85-15288 
85-15289 
85-15290 
85-15291 
85-15292 
85-15293 
85-15294 
85-15295 
85-15296 
85-15297 
85-15298 
85-15479 
85-15492 
85-15641 
85-16601 
85-16611 
85-16636 
85-16637 
85-16652 
85-16726 
85-17690 
85-17707 
85-17758 
85-17759 


Availability 
Source 


NTIS, PC Al4/MF AOl 
NTIS, PC Al4/MF AOl 
NTIS, PC Al4/MF A01 
NTIS, PC Al4/MF A01 
NTIS, PC Al4/MF AOl 
NTIS, PC Al4/MF AO1 
NTIS, PC Al4/MF A0l 
NTIS, PC Al4/MF AOl 
NTIS, PC Al4/MF A0l 
NTIS, PC Al4/MF AOl 
NTIS, PC A08/MF AOl 
NTIS, PC Al2/MF A0l 
NTIS, PC Al2/MF AOl 
NTIS, PC Al2/MF AOl 
NTIS, PC A12/MF AOl 
NTIS, PC Al2/MF AOl 
NTIS, PC A08/MF AOl 
NTIS, PC A08/MF AOl 
NTIS, PC A08/MF AO1 
NTIS, PC A08/MF A0l 
NTIS, PC A06/MF AOl 
NTIS, PC A06/MF A01 
NTIS, PC A06/MF AOl 
NTIS, PC A06/MF AOi 
NTIS, PC A06/MF AOl 
NTIS, PC A08/MF A01 
NTIS, PC A08/MF AO1 
NTIS, PC A08/MF A0l 
NTIS, PC A08/MF AOl 
NTIS, PC A08/MF AO1 
NTIS, PC A08/MF AOl 
NTIS, PC A05/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF A0l 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF AO1 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF A0l 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF A01 
NTIS, PC A22/MF A01 
NTIS, PC A22/MF A0l 
NTIS, PC A22/MF A0l 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF A0l 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF A0l 
NTIS, PC A22/MF A01 
NTIS, PC A22/MF AO1 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF A0l 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF A0l 
NTIS, PC A22/MF A0l 
NTIS, PC A22/MF AO1 
NTIS, PC A22/MF AO1 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF AOl 
NTIS, PC A22/MF AOl 
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85-17767 NTIS, PC Al2/MF AOl 10:28953 
85-17768 NTIS, PC Al2/MF A01 10:28954 
85-17769 NTIS, PC Al2/MF AO1 10:28955 
85-17771 NTIS, PC Al2/MF AO1 10:28956 
85-17772 NTIS, PC Al2/MF A0l 10:28957 
85-17773 NTIS, PC Al2/MF A0O1 10:28958 
85-17774 NTIS, PC Al2/MF AOl 10:28959 
85-17775 NTIS, PC A12/MF AOl 10:28960 
85-17776 NTIS, PC Al2/MF A01 10:28961 
85-17777 NTIS, PC A12/MF AOl 10:28962 
85-17778 NTIS, PC Al2/MF A01 10:28963 
85-17780 NTIS, PC Al2/MF A01 10:28964 
85-17781 NTIS, PC Al2/MF AOI 10:28965 
85-17782 NTIS, PC Al2/MF A01 10:28966 
85-17783 NTIS, PC Al2/MF AOl1 10:28967 
85-17784 NTIS, PC A12/MF AO1 10:28968 
85-17785 NTIS, PC A12/MF AOl 10:28969 
85-17786 NTIS, PC Al2/MF AO1 10:28970 
85-17787 NTIS, PC A12/MF AOl 10:28971 
85-17788 NTIS, PC Al2/MF AOl 10:28972 
85-17789 NTIS, PC Al2/MF AOl 10:28973 
85-17863 NTIS, PC Al7/MF AOl1 10:28974 
85-17864 NTIS, PC Al7/MF AOl1 10:28975 
85-17869 NTIS, PC A17/MF AO1 10:28976 
85-17870 NTIS, PC Al7/MF AOl 10:28977 
85-17874 NTIS, PC Al7/MF A01 10:28978 
85-17878 NTIS, PC A17/MF AOl 10:28979 
85-17880 NTIS, PC A17/MF AOl 10:28980 
85-17882 NTIS, PC A17/MF A0l 10:28981 
85-17883 NTIS, PC Al7/MF AOl 10:28982 
85-17884 NTIS, PC A17/MF A0l 10:28983 
85-17895 NTIS, PC A12/MF A0l 10:28984 
85-17913 NTIS, PC A02/MF AO1 10:28985 
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84-02 NTIS (US Sales Only), PC A02/MF A0i 10:28562 
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174300 See N-85-16636 10:28996 
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NBS-GCR- 

Nea NTIS, PC All /MF A01; 1 (GPO Dep.) E 1.99: DB8S009529 10:27278 
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988(S) HMSO, London, price Pound 5.00 10:27377 
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New Mexico, 117 Richmond NE, Albuquerque, NM 
87131 

NTIS, PC A17/MF AOI; 1 - NMERDI Univ. of 
New Mexico, 457 Washington SE, Albuquerque, NM 
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NTIS, PC A05/MF A0Ol - NMERDI, Univ. of New 
Mexico, 117 Richmond Dr. NE, Albuquerque, NM 
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NTIS, PC A03/MF A0Oi - NMERDI, Univ. of New 
Mexico, 457 Washington SE, Albuquerque, NM 
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NTIS, PC A08/MF A0O1 - NMERDI Univ. of New 
Mexico, Suite M, 457 Washington SE, Albuquerque, 
NM 87108 
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NTIS (US Sales Only), PC A04/MF AOI; 1 

NTIS (US Sales Only), PC A04/MF A0i 

NTIS (US Sales Only), PC A07/MF A01 

NTIS (US Sales Only), PC Al1/MF A0i 

NTIS (US Sales Only), PC A10/MF AO1 

NTIS (US Sales Only), PC A09/MF AOI; 1 

NTIS (US Sales Only), PC A09/MF AOi 

NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC A05/MF AOI; 1 

NTIS (US Sales Only), PC A05/MF AOI; 1 

NTIS (US Sales Only), PC All/MF A01 

NTIS (US Sales Only), PC A03/MF AOl 

NTIS (US Sales Only), PC A05/MF AOI; 1 

NTIS (US Sales Only), PC A02; 3 

NTIS (US Sales Only), PC A06/MF AOI; 1 

NTIS (US Sales Only), PC A05/MF A01 

NTIS (US Sales Only), PC A05/MF AOI; 1 

NTIS (US Sales Only), PC A02/MF AOI; 1 

NTIS (US Sales Only), PC A02/MF AO1 

NTIS (US Sales Only), PC A02/MF A01 

NTIS (US Sales Only), PC A03/MF AOI; 1 

NTIS (US Sales Only), PC A03/MF AO}; 1 

NTIS (US Sales Only), PC A08/MF AO1 
Environmental Research Technology, 696 Virginia 
Road, Concord, MD 01742 

NTIS, PC A03/MF AO}; 1 

NTIS, PC A02/MF AOI; 1 

NTIS (US Sales Only), PC A04/MF AOI; 1 

NTIS (US Sales Only), PC A03/MF AOI; 1 
Missouri Dept. of Natural Resources, P.O. Box 250, 
Rolla, MO 65401 

National Inst. for Coal Research, Box 217, Pretoria, 
0001 Republic of South Africa 

City of New York, Office of Resource Recovery, 51 
Chambers Street, Room 815, New York, NY 10007 
City of New York, Dept. of Sanitation, 51 Chambers 
Street, Room 815, New York, NY 10007 

City of New York, Dept. of Sanitation, 51 Chambers 
Street, Room 815, New York, NY 10007 

NTIS, PC Al2/MF AOI; 1 

NTIS, PC A04/MF AO! 

NTIS, PC A0S/MF AO1 

Interstate Oil Compact Commission, P.O. Box 53127, 
Oklahoma City, OK 73152 

Public Affairs Dept., Exxon Corp., 1251 Avenue of 
Americas, New York, NY 10020 

NTIS (US Sales Only), PC A03/MF AOI; 1 
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NTIS, PC A09/MF AOI - GPO $6.00 
NTIS, PC A03/MF AO! - GPO 
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NTIS, PC A04/MF A01 - GPO 
NTIS, PC Al8/MF AOl - GPO 
NTIS, PC A03/MF A0O1 - GPO 
NTIS, PC A03/MF A01 - GPO 
NTIS, PC A03/MF A01 - GPO 
NTIS, PC A04/MF A01 - GPO 
NTIS, PC A04/MF A01 - GPO $4.50 
NTIS, PC A03/MF A01 - GPO 
NTIS, PC A04/MF A01 - GPO $4.50 
NTIS, PC A05/MF AOI - GPO $4.50 


NTIS (US Sales Only), PC A02/MF AO}; 1 


Minerals Managements Service, 12203 Sunrise Valley 
Drive, Reston, VA 22091 
Minerals Management Service, 12203 Sunrise Valley 
Drive, Reston, VA 22091 
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Vienna, VA 22180 
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OCS Information Program, Minerals Management 
Service, 12203 Sunrise Valley Dr., MS 640, Reston, 
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OCS Information Program, Minerals Management 
Service, 12203 Sunrise Valley Dr., Reston, VA 22091 
Minerals Management Service, 12203 Sunrise Valley 
Dr., Reston, VA 22092 
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NTIS, PC A03/MF AOI (GPO Dep.) 
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NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A10/MF AO}; 1 (GPO Dep.) 
NTIS, PC A0S/MF AO! (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A05/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


See NUREG/CR-3889 


NTIS, PC A03/MF AO01 (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 
See NUREG/CR-4031-Vol.2 

See NUREG/CR-4031-Vol.3 

NTIS, PC A06/MF AO! (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
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NTIS, PC A07/MF AO (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
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DE85011664 MN -11 
DE85011665 MN -25 
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DE85011596 MN -37 
DE85011597 MN -63 
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DE85011601 MN -25 
DE85011604 MN -37 
DE85011605 MN -95d 
DE85011608 MN -4 
DE85011609 MN -38 
DE85011610 MN -25 
DE85011612 MN -90b 
DE85011613 MN -90i 
DE85011614 MN -37 
DE85011615 MN -93A 
DE85011616 MN -93A 
DE85011617 MN -20d 
DE85011621 MN -20 
DE8501 1622 MN -37 
DE85011624 MN -90b 
DE85011625 MN -48 
DE85011626 MN -20b 
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NTIS, PC A05/MF A0i 
NTIS PC E03/MF E03 
NTIS PC E03/MF E03 
NTIS, PC A04/MF A01 
NTIS, PC Al0/MF A01 
NTIS PC E04/MF E04 
NTIS, PC A06/MF AOI 
NTIS, PC A0S/MF AO1 
NTIS, PC A02/MF AO1 
NTIS PC E03/MF E01 
NTIS, PC A02/MF AO1 
NTIS, PC A06/MF AOI 
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10:28566 
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10:27301 
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10:26747 
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10:26733 
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10:26982 
10:28625 
10:28064 
10:28655 
10:28650 
10:28820 
10:28150 
10:26926 
10:29525 
10:27986 
10:28105 
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10:26924 
10:28149 
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10:28624 
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10:28104 
10:28623 
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10:28148 
10:26732 
10:26681 
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10:26746 
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10:27784 
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10:26716 
10:27388 
10:26752 
10:27982 





360R / ERA-10/15 


Re 
Nowber 


85-161032/ XAB 
85-161222/ XAB 
85-161826/ XAB 
85-161859/ XAB 
85-161982/ XAB 
85-163137/ XAB 
85-163152/ XAB 
85-164135/ XAB 
85-164143/ XAB 
85-164879/ XAB 
85-165652/ XAB 
85-165918/ XAB 
85-166601/ XAB 
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85-174928/ XAB 
85-175032/ XAB 
85-178002/ XAB 
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Availability 
Source 


NTIS, PC A04/MF AO! 
NTIS, PC A02/MF A0l 
NTIS PC £04/MF E01 
NTIS PC E04/MF E01 
NTIS, PC A06/MF A01 
NTIS, PC A09/MF AO1 
NTIS PC E04/MF E04 
NTIS PC E06/MF E01 
NTIS PC E07/MF E07 
NTIS, PC A06/MF AOl 
NTIS, PC A06/MF AOl 
NTIS PC E04/MF E01 
NTIS, PC A04/MF AOi 
NTIS, PC A04/MF AOl 
NTIS, PC A04/MF AOl 
NTIS, PC A06/MF A0O1 
NTIS, PC A04/MF A01 
NTIS, PC A02/MF A01 
Laser Res., No. 85/1, 1-i2(15 Jan 1985) 
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Number 


10:26622 
10:27998 
10:27885 
10:26784 
10:28697 
10:27764 
10:27389 
10:27755 
10:27336 
10:27839 
10:27886 
10:27373 
10:28986 
10:26745 
10:27964 
10:27869 
10:28353 
10:28254 
10:28291 


85-901201 Sol. Therm. Energy Technol., No. 85/1, vp(15 Jan 10:27222 
1985) 

85-913501 Nucl. React. Saf., No. 85/1, 1-5(15 Jan 1985) 10:27700 

85-914501 Sol. Energy Update, No. 85/1, vp(Jan 1985) 10:27055 

85-914901 Energy Environ. (Oak Ridge, Tenn.), No. 85/1, 10:28719 


PNL- 


3594-Rev.5 
4621-Add.1 
4728-Rev.1 
$239 

5376 

5383 

5396 

5404 

5424 

5437 

5440 

$442 

5446 
$460-Vol.1 
5462-App. 


PNL-SA- 


11813 
12622 
12666 
12718 
12761 
12847 
12955 
13026 
13066 
13069 
13086 


PPPL- 


2103 
2205 
2207 
2208 
2210 
2214 
2215 


PSI-TR- 
444 
PTB-Ra- 


16 


PWA- 


57/ 84 
66/ 84 
91/ 84 


83-5 
84-SO-02 


RAND/R- 


3141-ARPA 
2102-2 


3631 


RHO-BW-SA- 


364P 


370P 
RHO-BW:-SR- 


84-1-4QP 


vp(Jan 1985) 


NTIS, PC Al3/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A08/MF AO1; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF A0O1 (GPO Dep.) 
NTIS, PC A06/MF AO; 1 (GPO Dep.) 
NTIS, PC A05/MF AO1; 1 (GPO Dep.) 
See NUREG/CR-4160 

NTIS, PC A06/MF AOi (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A0Ol (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 
NTIS, PC A06/MF AO1 (GPO Dep.) 
NTIS, PC A08/MF A01; 1 (GPO Dep.) 
NTIS, PC A18/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF A01 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 - GPO 

NTIS, PC A03/MF Al (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOl; 1 (GPO Dep.) 


NTIS, PC A04/MF AOl1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AO01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
See DOE/ID/12495-T1 

NTIS (US Sales Only), PC A03/MF AOI 
See KFK-3785 

See KFK-3852 

See KFK-3742 


See PB-85-161859/XAB 
See PB-85-164135/XAB 


See AD-A-150830/8/XAB 
See PB-85-166627/XAB 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 


NTIS, PC A02/MF A0Oi (GPO Dep.) 
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DE85013037 
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DE85010974 


DE85011581 
DE85011809 
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DE85011153 
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DE85010937 
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DE85011300 


DE85011155 
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10:27006 
10:26911 
10:26686 
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10:28912 
10:28048 
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10:28049 
10:26843 
10:26912 
10:28729 
10:27966 
10:26913 


10:29484 
10:29485 
10:28290 
10:29486 
10:29487 
10:29559 
10:29488 
10:27831 
10:29222 
10:26898 
10:28167 
10:26837 


10:26784 
10:27755 


10:28429 
10:26745 
10:28275 


10:28913 
10:26945 


10:26914 
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NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85011763 MN -70 10:26838 
NTIS, PC All/MF AO}; 1 (GPO Dep.) DE85010921 MN -70 10:26915 


NTIS (US Sales Only), PC A02/MF A0l DE85700697 MN -34C 10:29301 
NTIS (US Sales Only), PC A02/MF A01 DE85700694 MN -34C 10:29337 
NTIS (US Sales Only), PC A02/MF AO1 DE85700687 MN -34C 10:29225 
NTIS (US Sales Only), PC A03/MF AOl DE85700698 MN -34C 10:29338 


NTIS (US Sales Only), PC A06/MF A01l DE85751680 MN -92a 10:26767 
NTIS (US Sales Only), PC A04/MF AOI; i DE85751681 MN -98 10:27751 
NTIS (US Sales Only), PC A04/MF A0l DE85770284 MN -98 10:27752 
NTIS (US Sales Only), PC A05S/MF AOI; 1 DE85751679 MN -60 10:28678 


NTIS (US Sales Only), PC A02/MF A01 DE85900953 MN -83 10:28173 
NTIS (US Sales Cnly), PC A02/MF A01 DE85900955 MN -37 10:28646 
NTIS (US Sales Only), PC A02/MF A01 DE85900996 MN -25 10:28050 


See SKI-B-42-82 DE85700963 MN -2 10:27448 
See DOE/NV/10270-2 


_ 


DE85012004 MN -70 10:26886 


NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A06/MF A01 (GPO Dep.) 
See NUREG/CP-0038 


DE85005982 MN -32 10:29605 
DE85011181 MN -70 10:26916 
DE85010420 MN -70 10:26946 
T184016099 MN -78 10:27583 
NTIS, PC A02/MF AO (GPO Dep.) DE85011448 MN -13 10:28660 

83-2583/ 2 NTIS, PC A04/MF A01; 1 (GPO Dep.) DE85010410 MN -94e 10:26794 
84-0186 See NUREG/CR-3657 TI85012085 MN -41 10:28880 
84-0806 See NUREG/CR-3803 T185011759 MN -78 10:27687 
84-0840 NTIS, PC A07/MF A01; 1 (GPO Dep.) DE85012292 MN -70 10:26917 
84-1646 See NUREG/CR-3944 T185011234 MN -79p 10:27689 
84-1741C NTIS, PC A03/MF A0l (GPO Dep.) DE85009760 MN -45 10:28661 
84-1839C NTIS, PC A02/MF A0O1 (GPO Dep.) DE85008307 MN -45 10:28662 
84-2061 NTIS, PC A02/MF AO1 (GPO Dep.) DE85010672 MN -4 10:28174 
84-2210C NTIS, PC A02/MF AOl (GPO Dep.) DE85009003 MN -38 10:28308 
84-2272C NTIS, PC A02/MF A01 (GPO Dep.) DE85010657 MN -38 10:28309 
84-2618 NTIS, PC A06/MF A01 (GPO Dep.) DE85011456 MN -38 10:28258 
84-2667C NTIS, PC A02/MF A01 (GPO Dep.) DE85009793 MN -38 10:28051 
84-7005 NTIS, PC A04/MF A0O1; 1 (GPO Dep.) DE85008875 MN -63c 10:27154 
84-7210C NTIS, PC A02/MF AO1 (GPO Dep.) DE85008069 MN -70 10:28924 
84-8224 NTIS, PC A02/MF A0Oi (GPO Dep.) DE85009850 MN -38 10:27983 
84-8252 NTIS, PC A04/MF A01; 1 (GPO Dep.) DE85004720 MN -96 10:28255 
84-8971 NTIS, PC A02/MF A01 (GPO Dep.) DE85011717 MN -92 10:28354 
85-0040C NTIS, PC A02/MF A01; 1 (GPO Dep.) DE85012030 MN -21 10:29560 
85-0081C NTIS, PC A02/MF A01 - GPO TI85010658 MN -80 10:27695 
85-0134C NTIS, PC A02/MF A001; 1 (GPO Dep.) DE85006976 MN -38 10:28627 
85-0219 NTIS, PC A03/MF AO1 (GPO Dep.) DE85012072 MN -34 10:29022 
85-0276 NTIS, PC A05/MF A01 (GPO Dep.) DE85011454 MN -34 10:29387 
85-0303 NTIS, PC A02/MF A01 (GPO Dep.) DE85010418 MN -38 10:28276 
85-0550 NTIS, PC A03/MF A01 (GPO Dep.) DE85011175 MN -11 10:28740 
85-0604C NTIS, PC A02/MF A01 (GPO Dep.) DE85009503 MN -38 10:28925 
85-0605 NTIS, PC A03/MF A01 (GPO Dep.) DE85011455 MN -92 10:26795 
85-0673 NTIS, PC A02/MF A01 (GPO Dep.) DE85011457 MN -32 10:29606 
85-0780C NTIS, PC A02/MF A01 (GPO Dep.) DE85011708 MN -32 10:29607 
85-0821C NTIS, PC A02/MF A01 (GPO Dep.) DE85009821 MN -38 10:28628 
85-0852C NTIS, PC A02/MF AOi (GPO Dep.) DE85009898 MN -90d 10:26623 
85-0925C NTIS, PC A02/MF A0Ol1; 1 (GPO Dep.) DE85010021 MN -13 10:29611 
85-0954C NTIS, PC A02/MF A011 (GPO Dep.) DE85010654 MN -38 10:28259 
85-0996C NTIS, PC A0Q2/MF A01; 1 (GPO Dep.) DE85010659 MN -38 10:29608 
85-1072C NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE85011543 MN -38 10:29388 
85-1094C NTIS, PC A02/MF AOI (GPO Dep.) DE85011378 MN -25 10:28139 
85-7150 See NUREG/CR-4009 TI85010668 MN -80 10:27690 
85-7151 See NUREG/CR-4010 T185010669 MN -80 10:27691 
85-7164 NTIS, PC A08/MF A01; 1 (GPO Dep.) DE85009753 MN -94c 10:27351 
85-7182C NTIS, PC A02/MF AOl (GPO Dep.) DE85009441 MN -38 10:28629 
85-7183C NTIS, PC A02/MF A011 (GPO Dep.) DE85009442 MN -38 10:28630 
85-8177 NTIS, PC A05/MF A01 (GPO Dep.) DE85012586 MN -62a 10:27218 
85-8211 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE85012587 MN -62a 10:27219 
85-8212 NTIS, PC A04/MF A01 (GPO Dep.) DE85010026 MN -62a 10:27220 
85-8213 NTIS, PC A03/MF A01 (GPO Dep.) DE85007493 MN -96 10:28256 
85-8216 NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE85012588 MN -62a 10:27221 
85-8218 NTIS, PC A03/MF A0O1 (GPO Dep.) DE85011968 MN -25 10:28052 
us NTIS, PC A04/MF AO1 (GPO Dep.) DE85011965 MN -13 10:29612 
scan NTIS (US Sales Only), PC A05/MF A01 DE85751678 MN -95d 10:27870 
70-376 NTIS, PC A04/MF AOI; 1 DE85005981 MN -38 10:28663 
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271-2452 NTIS, PC A07/MF AO1 (GPO Dep.) 99: DE85002924 MN -63 10:27183 
SERI/STR- 

211-2575 NTIS, PC A03/MF A01 (GPO Dep.) : DE85008776 MN -63 10:27184 

211-2610 NTIS, PC A04/MF AOI; 1 (GPO Dep.) : DE85008773 MN -63 10:27185 
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84-0457 
84-02601 
84-05458 
84-013008 


TNO-HMT-P- 
84-19 


Availability 
Source 


NTIS, PC A06/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 


See IFVE-ONF-83-175 
See IFVE-ONF-83-174 


Sol. Energy Update, No. 85/1, vp(Jan 1985) 
See PB-85-166601/XAB 


NTIS (US Sales Only), PC A03/MF A0O1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF AOl 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF A0l 
NTIS (US Sales Only), PC A03/MF AO1 


NTIS (US Sales Only), PC A03/MF A01 
NTIS MF A01; 2 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO! (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A03/MF A01 (GPO Dep.) 


See CEA-CONF-7249 
See CEA-CONF-7295 
See CEA-CONF-7289 
See CEA-CONF-7291 
See CEA-CONF-7298 


See CEA-CONF-7430 


NTIS, PC A09/MF A01 (GPO Dep.) 


NTIS, PC A04/MF A01 (GPO Dep.) 


NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A04/MF A01 


NTIS (US Sales Only), PC A04; 3 
See SKI-B-42-82 


See SKBF-KBS-TR-82-22 
NTIS (US Sales Only), PC A03/MF A0O1 


See SKI-B-42-82 
See PB-85-174894/XAB 
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10:26654 
10:26655 


i 10:26679 
Hoofdgroep Maatschappelijke Technologie 


Nijverheidsorganisatie TNO, Delft (Netherlands). 10:26680 
Kunststoffen en Rubber Inst. 


NTIS (US Sales Only), PC A03/MF AO1 DE85701172 10:29489 
NTIS (US Sales Only), PC A03/MF AO1 DE85701173 10:29490 


NTIS, PC A03/MF AOI; 1 DE85901204 10:27995 
UBA-FB- 


UC/MET- 
22278-0 NTIS, PC A03/MF A01; 1 (GPO Dep.) 
UCID- 
19912-Rev.1 NTIS, PC A06/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A06/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


Umweltbundesamt, Berlin, Germany, F.R. 10:28700 


_ 


DE85012309 10:28054 


DE85013035 10:28339 
DE85011868 10:28055 
DE85012543 10:28914 
DE85011871 10:28277 
DE85011872 10:28278 
DE85011853 10:27697 
DE85011869 10:29045 
DE85011862 10:29610 
DE85012818 10:28340 
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NTIS, PC A05/MF A01 (GPO Dep.) 
NTIS PC E03/MF AO0i (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A05/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A0i (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
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DE85750953 
DE85750954 
DE85750955 
DE85750956 
DE85750957 
DE85750958 
DE85750959 
DE85750960 
DE85750961 
DE85750962 
DE85750963 
DE85750964 
DE85750965 
DE85750966 
DE85750967 


Report No. 


1C—84/149 

1C—84/63 

1C—84/68 

1C—84/95 

1C—84/98 

1C—84/87 

INIS-mf. -4754-No.25 
ITEF—11(1983) 
TRITA-PFU—84-05 
TRITA-PFU—84-06 
CLM-P—718 
KFKI—1984-75 
KFKI—1984-82 
1C—84/64 

1C—84/78 
KFKI—1984-71 
1C—84/2 

1C—84/46 
ITEP—61(1983) 
DEMO—82/12 
IFIN-FT—207-1981 
JINR—E-1-84-317 
JINR—1-84-103 
KFKI—1984-83 
1C—84/103 
ITEP—25(1983) 
JINR—E-4-84-6 
JINR—R-4-83-593 
JINR—1-83-895 
DEMO—82/11 
1C—84/118 

1C—84/90 

INFO—0106 
ERP/MSL—83-39 
AECL—7806 
1C—84/100 

1C—84/69 

1C—84/104 

1C—84/121 

1C—84/133 

1C—84/94 
AERE-G—2970 
SKBF-KBS-TR—83-05 
SKBF-KBS-TR—80-21 
1C—84/158 

1C—84/166 

1C—84/164 

1C—84/93 

1C—84/99 
INFO—0049-App. 
SKBF-KBS-TR—80-23 
SKBF-KBS-TR—82-22 
SKBF-KBS-TR—84-06 
BRGM—83-SGN-022-GTH 
BRGM—82-SGN-413-GTH 
BRGM—82-SGN-736-GTH 
BRGM—82-SGN-929-GTH 
BRGM—82-SGN-929-GTH- 
Add. 
BRGM—82-SGN-927-GTH 
BRGM—83-SGN-045-GTH 
BRGM—83-SGN-647-GTH 
BRGM—83-SGN-743-SPG 
BRGM—82-SGN-060-GTH 
BRGM—82-SGN-339-GTH 
BRGM—83-SGN-342-GTH 
BRGM—83-SGN-740-IRG 
BRGM—82-SGN-790-GTH 
BRGM—83-SGN-446-GTH 
CEA-CONF—7322 
FRNC-TH—1417 
CEA-CONF—7262 
CEA-CONF—7263 
CEA-CONF—7259 
CEA-CONF—7258 
CEA-CONF—7261 
FRNC-TH—1622 
FRNC-TH--1638 
FRNC-TH—1633 
FRNC-TH—1613 
FRNC-TH—1720 
FRNC-TH—1694 
FRNC-TH—1725 
FRNC-TH—1716 
FRNC-TH—1767 
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File No. Report No. File No. Report No. File No. Report No. 


DE85750968 FRNC-TH—1576 DE85751076 ISN—83-60 DE85751561 CEA-CONF—7464 
DE85750969 §EDF—82H336254 DE85751077 ISN—83-20 DE85751562 CEA-CONF—7467 
DE85750970 EDF—82H407453 DE85751078 CEA-CONF—7292 DE85751563 CEA-CONF—7465 
DE85750972 BRGM—83-SGN-164-GTH DE85751079 ISN—84-04 DE85751564 CEA-CONF—7508 
DE85750973 FRNC-TH—1718 DE85751080 LYCEN—8355 DE85751565 CEA-CONF—7453 
DE85750980 GSI—84-11 DE85751081 CEA-CONF—7294 DE85751566 CEA-R—5266 
DE85750981 IKE—6-148 DE85751082 LAL—84-10 DE85751567 CEA-CONF—7375 
DE85750982 KFK—3794 DE85751083 FRNC-TH—1554 DE85751568 CEA-CONF—7333 
DE85750983 KFK—3690 DE85751084 IPNO-TH—83-69 DE85751569 CEA-CONF—7357 
DE85750984 GSF-B—1555 DE85751085 CEA-CONF—7272 DE85751570 CEA-CONF—7347 
DE85750985 KFK—3787 DE85751086 IPNO-DRE—83-26 DE85751571 CEA-CONF—7350 
DE85750986 KFK—3785 DE85751087 IPNO-TH—83-36 DE85751572 CEA-CONF—7377 
DE85750988 DESY—84-103 DE85751088 CEA-CONF—7280 DE85751573 LYCEN—8402 
DE85750989 DESY—84-102 DE85751089 IPNO-DRE—83-25 DE85751574 CEA-N—2415 
DE85750990 DESY—84-101 DE85751090 ISN—83-42 DE85751576 FRNC-TH—1891 
DE85750991 DESY—84-099 DE85751091 GANIL-A—84-11 DE85751577 CEA-N—2400 
DE85750992 DESY—84-096 DE85751092 GANIL-A—84-10 y DE85751578 FRNC-TH—1561 
DE85750993 BONN-HE—84-28 DE85751093 GANIL-A—84-09 DE85751579 FRNC-TH—1892 
DE85750994 BONN-HE—84-27 DE85751094 GANIL-A—84-08 DE85751580 FRNC-TH—1623 
DE85750995  GRS-F—137 DE85751095 GANIL-A—84-06 DE85751664 NP—5751664 
DE85750996  GSI—84-58-Prepr. DE85751096 FRNC-TH—1632 DE85751665 NP—5751665 
DE85750997 Juel—1851 DE85751097 CEA-CONF—7325 DE85751666 NP—5751666 
DE85751013 GANIL-A—84-07 DE85751098 CEA-CONF—7326 DE85751667 NP—5751667 
DE85751014 GANIL-A—84-04 DE85751099 CEA-CONF—7327 DE85751668 NP—5751668 
DE85751015 GANIL-A—84-05 DE85751100 CEA-CONF—7328 DE85751669 NP—5751669 
DE85751016 LYCEN—8418 DE85751101 CEA-CONF—7329 DE85751670 NP—5751670 
DE85751017 LAL—84-21 DE85751102 EDF-DER-RA—1983 DE85751671 DTH-LV-MEDD—135 
DE85751018 GANIL-P—84-03 DE85751103 FRNC-TH—1721 DE85751672 DTH-LV-MEDD—140 
DE85751019 GANIL-P—84-05 DE85751104 FRNC-TH—1719 DE85751673 DTH-LV-MEDD—141 
DE85751020 GANIL-P—84-06 DE85751105 FRNC-TH—1724 DE85751674 NP—5751674 
DE85751021 GANIL—84-08 DE85751499 KFK—3795 DE85751675 NP—5751675 
DE85751022 LAPP-EXP—84-01 DE85751500 BMI—1984-061 DE85751676 NP—5751676 
DE85751023 DE85751501 GKSS—84/E/40 DE85751677 NP—5751677 
DE85751024 DE85751503 DESY—84-116 DE85751678 SBI-R—157 
DE85751025 DE85751504 DESY—84-113 DE85751679 RISO-M—2493 
DE85751026 DE85751505 DESY—84-114 DE85751680 RISO-M—2463 
DE85751027 DE85751506 DESY—84-112 DE85751681 RISO-M—2465-Vol.1 
DE85751028 DE85751507 BONN-HE—84-32 DE85751682 NP—5751682 
DE85751029 DE85751508 BONN-HE—84-31 DE85751683 DTH-LV-MEDD—155 
DE85751030 DE85751509 DESY—84-110 DE85751684 NP—5751684 
DE85751031 DE85751510 DESY—84-111 DE85751685 NP—5751685 
DE85751032 DE85751514 BONN-HE—84-29 DE85751686 NP—5751686 
DE85751033 DE85751515 KFK—3765 DE85751687 STEV-SB—83-37 
DE85751034 DE85751516 GKSS—84/E/39 DE85751688 MKS—84-38 
DE85751035 DE85751517 PTB-Ra—16 DE85751689 CONF-8406252—1 
DE85751036 DE85751518 GSI—84-18 DE85751690 CONF-8406252—2 
DE85751037 DE85751519 GSI—84-12 DE85751691 CONF-8406252—3 
DE85751038 ©CEA-CONF—7289 DE85751520 BONN-HE—84-33 DE85751692 CONF-8406252—4 
DE85751039 LAPP-TH—91 DE85751521 DESY—84-108 DE85751693 CONF-8406252—5 
DE85751040 CEA-CONF—7249 DE85751522 DESY—84-106 DE85751694 CONF-8406252—6 
DE85751041 CRN-HE—84-01 DE85751523 DESY—84-105 DE85751695 CONF-8406252—7 
DE85751042 LYCEN—8351 DE85751524 DESY—84-107 DE85751696 CONF-8406252—8 
DE85751043 LAPP-EXP—83-03 DE85751525 DESY—84-109 DE85751697 CONF-8406252—9 
DE85751044 FRNC-TH—1734 DE85751526 DESY-L-Trans—295 DE85751698 CONF-8406252—10 
DE85751045 CEA-CONF—7283 DE85751527 DESY-L-Trans—294 DE85751699 CONF-8406252—11 
DE85751046. CEA-CONF—7279 DE85751528 GSI—84-73-Prepr. DE85751700 CONF-8406252—12 
DE85751047 EUR-CEA-FC—1222 DE85751529 GSI—84-71-Prepr. DE85751701 CONF-8406252—13 
DE85751048 EUR-CEA-FC—1225 DE85751530 BONN-HE—84-30 DE85751702 CONF-8406252—14 
DE85751049 EUR-CEA-FC—1220 DE85751531 KFK—3852 DE85751703 CONF-8406252—15 
DE85751050 EUR-CEA-FC—1224 DE85751532 KFK—3796 DE85751704 CONF-8406252—16 
DE85751051 EUR-CEA-FC—1217 DE85751533 HMI-B—415 DE85751705 CONF-8406252—17 
DE85751052 EUR-CEA-FC—1219 DE85751534 GSI—84-19 DE85751706 CONF-8406252—18 
DE85751053 EUR-CEA-FC—1227 DE85751535 GSI—84-74-Prepr. DE85751707 CONF-8406252—19 
DE85751054 EUR-CEA-FC—1218 DE85751536 GSI—84-75-Prepr. DE85751708 CONF-8406252—20 
DE85751055 © CEA-CONF—7165 DE85751537 MPI-PAE/Exp.El.—144 DE85751709 CONF-8406252—21 
DE85751056 CEA-CONF—7295 DE85751538 DESY-SR—84-22 DE85751710 CONF-8406252—22 
DE85751057 CEA-CONF—7291 DE85751539 KFK—3827 DE85751711 CONF-8406252—23 
DE85751058 LAPP-TH—106 DE85751540 IPP—6/238 DE85751712 CONF-8406252—24 
DE85751059 LAPP-TH—105 DE85751542 IPF—84-2 DE85751713 CONF-8406252—25 
DE85751060 LAPP-TH—111 DE85751543 IPP—6/226 DE85751714 CONF-8406252—26 
DE85751061 LAPP-TH—104 DE85751544 IPP—6/239 DE85751715 CONF-8406252—27 
DE85751062 FRNC-TH—1641 DE85751546 GSI—84-67-Prepr. DE85751716 CONF-8406252—28 
DE85751063 LAPP-T—84-01 DE85751547 Juel-Spez—273 DE85751717 CONF-8406252—29 
DE85751064 CEA-CONF—7298 DE85751548 Juel—1941 DE85751718 CONF-8406252—30 
DE85751065 CEA-CONF—7307 DE85751549 Juel-Spez—260 DE85751719 CONF-8406252—31 
DE85751066 LAL—83-32 DE85751550 Juel—1951 DE85751720 CONF-8406252—32 
DE85751067 FRNC-TH—1819 DE85751551 KFK—3848 DE85751721 CONF-8406252—33 
DE85751068 FRNC-R—91 DE85751552 KFK—3742 DE85751722 CONF-8406252—34 
DE85751069 EDF—82H335824 DE85751553 KFK—3851 DE85751723 CONF-8406252—35 
DE85751070 CEA-CONF—7318 DE85751554 CEA-CONF—7376 DE85751724 CONF-8406252—36 
DE85751071 EDF—82H406752 DE85751556 FRNC-TH—1905 DE85751725 CONF-8406252—37 
DE85751072 CEA-N—2408 DE85751557 CEA-CONF—7281 DE85751726 CONF-8406252—38 
DE85751073 CEA-CONF—7300 DE85751558 CEA-CONF—7444 DE85751727 CONF-8406252—39 
DE85751074. CEA-CONF—7299 DE85751559 CEA-CONF—7440 DE85751728 CONF-8406252—40 
DE85751075 CEA-CONF—7301 DE85751560 CEA-CONF—7404 DE85751729 CONF-8406252—41 
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File No. 


DE85751730 
DE85751731 
DE85751732 
DE85751733 
DE85751734 
DE85751735 
DE85751736 
DE85751737 
DE85751738 
DE85751739 
DE85751740 
DE85751741 
DE85751742 
DE85751743 
DE85751744 
DE85751745 
DE85751746 
DE85751747 
DE85751748 
DE85751749 
DE85751750 
DE85751751 
DE85751752 
DE85751753 
DE85751754 
DE85751755 
DE85751756 
DE85751757 
DE85751758 
DE85751759 
DE85751854 
DE85751855 
DE85751856 
DE85751857 
DE85751858 
DE85751859 
DE85751860 
DE85751861 
DE85751862 
DE85751863 
DE85751864 
DE85751865 
DE85751866 
DE85751867 
DE85751868 
DE85770284 
DE85770285 
DE85770286 
DE85770287 
DE85770288 
DE85770289 
DE85770290 
DE85770291 
DE85770292 
DE85780772 
DE85780773 
DE85780774 
DE85780775 
DE85780776 
DE85780777 
DE85780778 
DE85780779 
DE85780780 
DE85780781 
DE85780782 
DE85780783 
DE85780784 
DE85780785 
DE85780815 
DE85780816 
DE85780817 
DE85780874 
DE85780875 
DE85780876 
DE85780877 
DE85780878 
DE85780879 
DE85780880 
DE85780881 
DE85780882 
DE85780883 
DE85780884 
DE85780885 
DE85780887 
DE85780888 


Report No. 


CONF-8406252—42 
CONF-8406252—43 
CONF-8406252—44 
CONF-8406252—45 
CONF-8406252—46 
CONF-8406252—47 
CONF-8406252—48 
CONF-8406252—49 
CONF-8406252—50 
CONF-8406252—S51 
CONF-8406252—52 
CONF-8406252—53 
CONF-8406252—54 
CONF-8406252—55 
CONF-8406252—56 
CONF-8406252—57 
CONF-8406252—58 
CONF-8406252—59 
CONF-8406252—60 
CONF-8406252—61 
CONF-8406252—62 
CONF-8406252—63 
CONF-8406252—64 
CONF-8406252—65 
CONF-8406252—66 
CONF-8406252—67 
CONF-8406252—68 
CONF-8406252—69 
CONF-8406252—70 
CONF-8406252—71 
BMFT-FB-T—84-260 
BMFT-FB-T—84-288 
BONN-IR—83-32 
BMFT-FB-T—85-004 
BMFT-FB-T—85-001 
BMFT-FB-T—85-013 


BMFT-FB-HA—85-008 


BMFT-FB-T—85-017 


BMFT-FB-HA—85-005 


GSF-B—1689 
Juel-Spez—272 
DFVLR-FB—85-03 
DFVLR-FB—85-09 


DFVLR-MITT—85-02 


DFVLR-FB—85-07 
RISO-M—2465-Vol.2 
NP—5770285 
NP—5770286 
NP—5770287 
NP—5770288 
NP—S770289 
NP—5770290 
NP—5770291 
NP—5770292 
INIS-mf—9400 
INIS-mf—9398 
INIS-mf—9399 
INIS-mf—9137 
INIS-mf—9130 
INIS-mf—9397 
INIS-mf—8894 
INIS-mf—8893 
INIS-mf—8822 
INIS-mf—8821 
INIS-mf—8820 
INIS-mf—9406 
INIS-mf—9405 
INIS-mf—9060 
INIS-mf—9061 


AAEC-LIB/Trans—780 


NEB—84/1 
JINR—D-2-13-83-689 


LUNDD-NFRA—1016 


INIS-mf—9240 
INIS-mf—9256 
INIS-mf—9257 
INIS-mf—9258 
INIS-mf—9260 
INIS-mf—9237 
INIS-SU—269 

INIS-mf—9241 
INIS-mf—9280 
INIS-mf—9239 
INIS-mf—9255 
INIS-mf—9242 


File No. 


DE85780889 
DE85780890 
DE85780891 
DE85780892 
DE85780893 
DE85780894 
DE85780895 
DE85780898 
DE85780899 
DE85780900 
DE85780901 
DE85780902 
DE85780903 
DE85780904 
DE85780905 
DE85780906 
DE85780907 
DE85780908 
DE85780909 
DE85780910 
DE85780911 
DE85780912 
DE85780913 
DE85780914 
DE85780915 
DE85780916 
DE85900467 
DE85900475 
DE85900478 
DE85900480 
DE85900481 
DE85900482 
DE85900495 
DE85900497 
DE85900500 
DE85900925 
DE85900934 
DE85900943 
DE85900950 
DE85900953 
DE85900955 
DE85900961 
DE85900963 
DE85900965 
DE85900967 
DE85900968 
DE85900975 
DE85900977 
DE85900979 
DE85900980 
DE85900982 
DE85900984 
DE85900985 
DE85900987 
DE85900988 
DE85900989 
DE85900990 
DE85900991 
DE85900992 
DE85900993 
DE85900994 
DE85900996 
DE85901002 
DE85901004 
DE85901005 
DE85901007 
DE85901010 
DE85901013 
DE85901017 
DE85901019 
DE85901022 
DE85901025 
DE85901026 
DE85901027 
DE85901029 
DE85901030 
DE85901035 
DE85901036 
DE85901038 
DE85901041 
DE85901042 
DE85901046 
DE85901047 
DE85901048 
DE85901051 


Report No. 


INIS-mf—9253 
BI-TP—20/84 
INIS-mf—9484 
INIS-mf—9532 
INIS-SU—282 
INIS-mf—9481 
INIS-mf—9274 
FRNC-TH—1301 
FRNC-TH—1916 
IPNO-DRE—83-03 
LYCEN—8348 


CNRS-CPT—84-P-1611 


CEA-R—5284 
CEA-R—5285 
CEA-R—5286 
EUR-CEA-FC—1239 
EUR-CEA-FC—1230 
EUR-CEA-FC—1235 
EUR-CEA-FC—1245 
EUR-CEA-FC—1236 
EUR-CEA-FC—1237 
EUR-CEA-FC—1240 
EUR-CEA-FC—1234 
CEA-CONF—7434 
CEA-CONF—7430 
INIS-mf—9482 


CONF-8305266—Absts. 


NP—5900475 
INFN/AE—85/1 
NP—5900480 
CERN-EP—84-168 
CERN-EP—84-165 
CERN-EP—84-17 
CERN-EP—84-152 
CERN-EP—84-158 
OA-tr—2537 
NEL-Trans—2913 
BISI—21626 
BARC—1239 
RRC—52 
RRC—54 
BARC—1189 
KAERI/GP—55/83 
NP—5900965 
IFT—8/84 
IFT—7/84 
BARC—1233 
NP—5900977 
BARC—1225 
BARC—1230 
BARC—1234 
BARC—1220 
BARC—1223 
BARC—1228 
BARC—1229 
BARC—1195 
BARC—1191 
BARC—1188 
BARC—1213 
BARC—1209 
BARC—1208 
RRC—62 
CERN-EP—83-163 
CERN-EP—83-124 
CERN-EP—83-143 
CERN-EP—83-105 
CERN-EP—82-107 
CONF-830140—10 
CERN-EP—82-113 
CERN-EP—83-188 
CERN-EP—84-140 
CERN/EP—84-84 
CERN-EP—82-169 
CERN-EP—82-201 
CERN-EP—83-104 
CERN-EP—83-128 
CERN-EP—84-138 
CERN-EP—84-146 
CERN-EP—82-187 
CERN-EP—83-34 
CERN-EP—83-32 
CERN-EP—82-112 
CERN-EP—82-118 
CERN-EP—82-57 
CERN-EP—84-60 


File No. 


DE85901117 
DE85901118 
DE85901148 
DE85901204 
DE85901294 
DE85901309 
DE85901404 
DE85901405 
DE85901406 
DE85901416 
DE85901447 
DE85901467 
DE85901469 
DE85901499 
DE85901516 
TI84016099 
TI85003856 
T185007922 
T185008004 
TI85008078 
T185008720 
TI85009124 
TI85009612 
T18S009971 
TI85010004 
1185010107 
TI85010306 
TI85S010351 
TI85010581 
TI85010658 
TI85010668 
TI85010669 
T185010726 
TI85011234 
TI85011254 


TI85011269 
7185011371 
T185011383 
T185011428 
TI85011479 
1185011759 
TI85012002 
T185012013 
TI85012085 
T185012295 
T185012314 
T185012598 
TI85900349 
TI85901306 
7185901321 
T185901322 


T185901323 


1185901346 
1185901347 
7185901351 
T185901352 
T185901355 
1185901357 
T185901366 
1185901367 
TI85901369 
1185901377 
TI85901382 
TI85901386 
T185901390 
T185901393 
T185901394 
TI85901396 
T185901399 
TI85901400 
T185901401 
TI85901402 
T185901408 
T185901409 
T185901415 
T185901420 
7185901421 
T185901422 
TI85901425 
1185901427 
T185901428 
1185901430 


Report No. 


CE-Trans—7755 
CE-Trans—7761 
BLLD-M—35993(5828.4) 
TVA/PE/EDT—285/6 
NASA-TM—83699 
NASA-TM—83770 
NP—5901404 
NP—5901405 
NP—5901406 
NMERDI—2-73-4217 
NP—5901447 
NMERDI—2-73-4621 
NMERDI—2-72-4207 
NMERDI—2-72-4115 
NMERDI—2-68-2130 
NUREG/CP—0038 
DOE/ER/13074—1 
BNL-NUREG—35925 
EGG-M—01585 
NUREG/CR—4114 
NUREG/CR—4031-Vol.2 
NUREG/CR—4031-Vol.3 
NUREG/CR—3703 
EGG-M—07985 
UCRL—92451 
LA-UR—85-944 
PNL-SA—12718 
NUREG/CR—3953 
NUREG/CR—3889 
SAND—85-0081C 
NUREG/CR—4009 
NUREG/CR—4010 
LA-UR—85-1493 
NUREG/CR—3944 
NUREG/CR—2331-Vol.4- 
No.3 

DOE/SF/00098—T8 
NUREG/CR—4160 
NUREG/CR—3746-Vol.2 
CONF-850410—38 
NUREG/CR—4136 
NUREG/CR—3803 
EGG-EA—6854 
DOE/IG—0218 
NUREG/CR—3657 
DOE/IG—0008/8 
NUREG/CR—3469-Vol.2 
NUREG/CR—4200 
NP—5900349 
USGS/WRI—82-4076 
CONF-8311249—1 
OCS/EIS/MMS—85-0029- 
Vol.1 
OCS/EIS/MMS—85-0029- 
Vol.2 
USGS-OFR—83-756 
USGS-OFR—83-882 
USGS-OFR—83-539 
USGS-OFR—83-563 
GRI—85/0092 
NP—5901357 
GAO/RCED—85-22 
GAO/RCED—85-48 
GAO/RCED—85-65 
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